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The Hungarian National Millennium Exposition, now in progress at 
Budapest and recently visited by tlie Director of tliis Office, contains a 
very creditable exhibition of the history, resources, and business enter¬ 
prise of a people who for 1,000 years have under great difficulties 
maintained a lofty spirit of courage and independence. The agricul¬ 
ture of Hungary was well represented in a large main building, with 
small buildings for dairying, horticulture, and forestry. It was very 
interesting to find how relatively large a space had been given to the 
exhibits of tin 1 institutions for agricultural education and research. 
These exhibits were systematically and attractively installed, and 
showed the methods and results of investigations by means of speci¬ 
mens, apparatus, charts, and publications. The schemes of agrieul- 
.tmal education and the appliances for objective instruction were also 
shown. Investigations on soil chemistry and physics and on veterinary 
science were very prominently illustrated. Fertilizer analyses, field 
experiments, studies In vegetable pathology and entomology were 
among the other subjects included in the exhibits. • 

The number and quality of the varieties of corn (maize) shown in the 
general agricultural exhibit would probably surprise many Americans, 
though the traveler from Vienna to Budapest is somewhat prepared for 
this from seeing numerous fields of corn along the way. Corn is cvi» 
dently grown for the grain, and not entirely for fodder as is commonly 
the case in (Germany. 

In an exhibit of spraying apparatus the knapsack sprayer was appro¬ 
priately placed on the back of the figure of a woman. The burdens of 
agriculture which this sex has to bear seem to increase as we go 
eastward. Carrying a knapsack sprayer would be an easy task for 
shoulders accustomed to bend under far heavier loads. 

The Hungarians are now giving much attention to the breeding of 
horses, royal patronage and encouragement being largely extended to 
this industry. 

The experiment station movement has spread to Hermaii East Africa, 
where a station has recently been established at TTsambara. The object 
is to determine the adaptability of the country west of the Luengorn 
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to tropical culture, general agriculture, and stock raising. ‘Experi¬ 
ments are to be made at different altitudes witli native and inti educed 
tropical plants to determine those best suited to cultivation in that 
region, and the crops best suited to general farming and to stock 
raising. Later the station is to supply these plants and seeds on a 
commercial scale. In addition to this, economic problems are to be 
considered to ascertain bow t'ar the country may be suited to the colo¬ 
nizing of (lerman settlers, the amount of capital required to start in 
different kinds of fanning, and the probable profits. 

The suggestive article on the physiological role of plants by Prof. 
Edmond (lain, of the University ol Nancy, France, in the present 
number of the Record, is one of a series of articles on subjects relating 
to physiological botany, prepared at the suggestion of this olliee, by 
eminent experts, to aid our ngiicultural experiment stations in organ¬ 
izing investigations with a view to working out more completely the 
physiology of cultivated plants. The need and importance of work in 
(his line have been previously dwelt upon in the Record. It is encour¬ 
aging to note that a number of stations are beginning to develop 
inquiries in this direction, and there is good reason to believe that 
before long results of scientific and practical intomst will be attained. 
One notable phase of the movement to consider more closely the 
vital functions of plants in the hope of ultimate benefit to agriculture 
from such studies is well brought out in the article u,nder considera¬ 
tion. Increased activity in researches in physiological botany is coin¬ 
cident with the systematic attempt to establish inquiries in soil physics 
op a firm basis and with a great awakening of interest regarding the 
pjjoblems of irrigation in both arid and humid regions. The scope of 
agricultural science is thus being greatly widened, and at the same time 
tlioneed of cooperative effort by scientific workers in different lines is 
being emphasized. Additional reasons are constantly being presented 
for the more thorough organization of the individual experiment station 
on apian which will enable it to group its work around some central 
leading idea, each worker contributing his share to the solution of some 
important problem of agriculture. It is daily becoming more incompre¬ 
hensible why any station should pursue an irregular or hit-or-miss 
policy, or why public funds should be wasted m so-ealled practical 
experiments which in the nature of the case can only bring disappoint¬ 
ment to both investigator and farmer. We commend the article of 
Professor Gain, as well as the other articles of this series, not only to 
specialists in physiological botany, but also to managers of experiment 
stations who are seeking to improve and strengthen their work. 



THE PHYSIOLOGICAL ROLE OF WATER IN PLANTS. 

EDMOiin Gain, 

Professor of Agriculimal Physiology anti Chemist) y> f nuersiitj of Nano/, Frame. 

Water plays an important role in the growth of plants, and if we 
consider the possibility of controlling its distribution by means of irri¬ 
gation, the x>ractieal interest attached to an exact study of its function 
in plant growth becomes apparent. 

The question is very complicated from a theoretical point of view. 
If considered merely from the side of application of water, there are 
many difficulties due to the varying leqmrements of each of our culti¬ 
vated plants. 

While morphologically plants of the same or even different species 
may agree, the physiological characters are very dissimilar, and it often 
happens that the physiological requirements of varieties of the same 
species are totally unlike. By selection and hybridization we are 
enabled to produce races and varieties having very different character¬ 
istics. In the process of acclimatization certain secondary morpho¬ 
logical characters are developed which are often retained by the plant 
in its struggle to adapt itself to its surroundings. 

Gaston Bonnier , 1 of the University of Paris, has shown the con¬ 
vergence of morphological types under the influence of cold, due either 
to latitude or altitude, and that jilants upon mountain tops and in polar 
regions have analogous structures. 

J.Vesque 2 has established the fact that inherited characteristics have 
little to do with the adaptation of plants to drought and that there is 
no genus, however small, all the species of which are adapted in the 
same degree to a giveu physical environment. This biological principle 
is cited to show the necessity for repeated experimental research in 
order to elucidate the r£le of water in the growth of cultivated plants, 
Oonsideiation of it will also prevent too hasty generalization from con¬ 
clusions which pertain to a single species. Exact infoimation is neces 
sary as to the species under experiment, as well as the variety and race, 
also the country whence the seed, tubers, bulbs, etc., came. In regard 
to reproduction by cuttings, the writer does not believe there is an 

iRev. gtfn. Bot., 6 (1894), p. 505; Coxnpt. Bond., 113 (1891), p. 1427. 

^’absorption do Venn et la transpiration, Ann. Soi, Nat. Bot., aer. 8, vol 4, p.8S)j 
vol. 6 , p. 169; voL 9, p. 5. 
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invariable transmission of ancestral characteristics. He thinks that 
the cutting will produce an individual subject to \ariation to just the 
extent that the new conditions of life prove more advantageous than 
the old. This applies equally to reproduction by graftsor liomcuttings. 

A difficulty in physiological expeiimental ion has recently been pointed 
out by Pi of. Haulm, 1 of the University of Lyons. He has demonstrated 
that the chemical nature of the soil influences the seed of plants grown 
upon it, and this influence may be felt for many generations. In this 
way some of the widely divergent results of experiments may be 
explained. 

Due weight must be given to snob preliminary considerations, since 
we can not ho too careful in detei mining all the conditions likely to 
affect the results of agricultural experiments. If we wish to give true 
scientific exactness to the results, it is necessary to avoid the sources 
of error ot every sort which are so numerous in biological researches. 

Liebig was the first, to formulate clearly tin* rob* of water. I[e stated 
the function to he twofold. It is a food material and also an assistant 
to the growth of plants.'® The protoplasm of the cell, as well as the 
cell walls, contains a certain amount of water. In other words, water 
is an integral part of the cell in certain definite proportions. These 
proportions must be maintained or the plant suffers. 

As water is furnished the plant by the soil, we shall discuss consecu¬ 
tively the two following points: Water of the soil and water of the 
plant, adding finally some suggestions relative to irrigation, 

WATER IN THE SOIL. 

Water acts in 8 different ways. It exercises a physical action and 
is at the same time a chemical and a biological agent, the nature of its 
action varying with the quantity present. 

The soil receives water by precipitation and by absorption. It loses 
it by evaporation and drainage. The difference between the loss and 
gain constitutes tbo reserve for the use of plants. Many methods have 
been proposed for the estimation of the extent of this reserve, among 
others by Maurice de Geneve (175)7), (lasparin (1822),' and Hagnoul 
(1880). 4 The method of the latter consists of direct weighing or measur¬ 
ing in the case of small plants. A method proposed by Director Ttisler,® 
of the Agronomic Institute of Haris, consists of measuring the flow from 

'Ann. Sei. Agron., ser. 2,1 (1896), p. 410; .Jour. Agr. Prat., 60 (1896), Nos. 80, p. 118; 
81, p. 151.- 

5 See also Rocker ches but Io role pliysiologique do l’ean dans Invitation, Ann. 
soi, nat. Bot., 1896; Modes d’action de l’ean du sol snr la vdgdtation, Rev. g<$n. Bot., 
7 (1895), pp. 71-188. 

•Qasparin, Cours d’Agriculture, vol. 1. 

. *Pagaoul, Ann. Agron., vol. 7 (1881), p. 20; Bui. Mdtlorologiqno du Pas de Calais, 

'Risler, Evaporation du sol et les plantes; Arekiv. sci, Bibliothcune nnivorsello, 
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drains from a given surface of land and comparing it ■with tlie water 
which falls upon the same surface, as shown by the rain gauge. Knowing 
the amount of drainage and the water content of the soil, the amount of 
evaporation may be calculated. In order that this method may be reli¬ 
able it is necessary that no other water than that falling directly upon 
the surface be measured, also that all the water of filtration bo collected 
by the drains. There is one source of error—poorly drained soils absorb 
less water than well drained. The water will penetrate only where the 
condition of the interstices allows it to descend and displace the air 
filling them. Now, it has been demonstrated that drains increase the 
number and diameter of interstitial spaces. The drains offer a means 
of escape for the air which the water displaces and afterwards in a 
measure suck out the water of the soil by virtue of the vacuum which 
tends constantly to form at their upper ends. 

Experiments were made by Risler on soil cultivated in w heat, clover, 
alfalfa, and potatoes. The gauging of the drain which collected all the 
water was made daily at noon. The number of seconds required to 
fill a vessel of 4 or a liters was determined and it was assumed that 
the amount of water collected per second remained constant during the 
preceding 24hours. This is only exact when the drains collect a dimin¬ 
ishing amount of water for a number of days. Whenever there are 
heavy rains a number of measurements should be made daily. Hisler’s 
tables show that the average evaporation amounted to 70 per cent in 
1867 and 1868. Maurice de Geneve found it to be 61 per cent and Gas- 
parin 88 per cent. These figures are comparable, and show that evapo¬ 
ration amounts to about 70 per cent of the rainfall. These experiments 
should be carefully repeated with different crops upon soils of different 
chemical constitution, with differing inclination and exposure, as well 
as upon bare soil. The effect of heavy rains and long-continued gentle 
rainfall should also be compared. It is probable that, very different 
results might he obtained which might have an important bearing on 
’determining the quantity of water to be subsequently distributed by irri¬ 
gation. Just here, at the outset, there is a serious lack of precise data. 

Experiments of this character are worthy of especial consideration 
by agricultural experiment stations able to conduct them on an exten¬ 
sive and varied scale. The results will be of still greater value if 
advantage is taken of recent investigations relative to the influence 
qf fertilizers upon the movement of soil water. Numerous investi¬ 
gators, especially LaWfcs, Gilbert, and Warington,' Prankland, Ber- 
thelot,* and Dehcrain,' 5 have undertaken to determine from examina¬ 
tions of the drainage water the time required to render solnble the 
chemical principles in fertilizers, the optimum economical quantity of 
fertilizers to be used, the loss of nitrates in the soil, etc. There still 

1 Warington, Jour. Roy. Agl. Soo., 37 (1883), p.2il. 

*Oompt. Rend., 305 (1887), p. 690. * 

■* DeWrain, Ann. Agron., 16 (1890), p.887; 17 (1801), p. 40. 
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remains much to be learned of the chemical composition of the soil sola- 
t ion. The suggest i ve researches of Bclilbssing 1 made in the laboratory 
should be repeated upon soils in place. The inlluenee ol the subsoil 
upon the moist me of the soil should be considered. The investigations 
of I’agnoui 4 are of interest in 1 his connection to both agriculturists and 
botanists, since they deal with the effect of different soils ujkhi the 
spontaneous geographical distribution of plants. Here is found a hey 
to the preferences of certain plants for particular soils. The ideas 
advanced concerning this question have been far from satisfactory, and 
it is suggested that the analysis of the drainage water will materially 
aid in its solution. 

In geneial the amount of water retained by a soil depends upon its 
physical texture and chemical composition. Near the snrfaoe there is 
ordinarily found from lift to <‘15 per cent of water in soils in place, 
although the coefficients determined in the laboratory by the method 
of Sehtibler give about 50 per cent. These numbers are given in terms 
of weight, but from a biological standpoint the amount in terms of 
saturation is preferable. 

Concerning the capacity of soil for water, absorption, evaporation, 
and hygroBcopicity the conclusions of Wollny' are as follows: (1) A 
compact soil loses more water Jay evaporation than a loose one, because 
the capillary spaces are smaller in diameter and more easily conduct to 
the surface the water in the deeper layers. On this account the surface 
of a compact soil remains moist longer than a loose one. (2) A com¬ 
pact soil has a greater capacity for water than a loose one, although it 
is less permeable. The capillary spaces are smaller, the number of 
water pores are increased, and the penetration of water into the sub¬ 
soil is hindered. (3) A compact soil offers more water for the plant 
than a loose one. When it is desired to mereaso the capacity of a soil 
for water it must be made more compact. 4 

The suScoptibility of soil to drought is represented by the proportion 
between Hie water lost by evaporation and the maximum weight of 
water it is able to hold. Sehlbssiug* has pointed out the important facts 
that the size of the soil particles and the degree of humidity exert an 
influence on the amount of water transported toward tl» surface. The 
fineness of the superficial layer 0 also modifies evaporation. 

It is apparent that the greater the coefficient of evaporation the less 
the water capacity of the soil. The capacity for water varies directly 
as the hygroseopioity. The hygroscopic capacity and the tension of 
the water vapor varies with the size of the soil particles, being greatest 

> Oompt Rend., 63 (1866), p. 1007 ; 70 (1870), p.98. 

1 Ann. A,gron., 7 (1881), p. 21. 

sj’orsdvge'b. agr. Phys., vol.5, p. 1. 

* 4 Edmond Gain, PrAds de Chimie Agrioole, p, 67. 

’ *Enelyel. Chimiquo do FrAroy—Chimie Agrioole. 

‘ i , i j n "Ohebaoeix, Influence de l’ameublU.eement superficial gur l’Avaporution. 
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where the soil particles are largest. The following table 1 shows the 
coefficients of absorption, hygroscopicity, and evaporation for various 
types of soil: 

Coefficients of absorption, hi/groseopteity, ttnd evaporation In noils. 


Absorptive capacity: 

Sand. 25.0 

Clay. 40.0 

Lime. 70.0 

Garden soil. 89.0 

Humus. 190.0 

Coefficients of hygroscopicity: 

Calcareous sand. 1.5 

Garden soil. 90.0 

Clay._. 17.5 

Hnmns. 00.0 

Coefficients of evaporation: 

Sand. 90.0 

Fine garden soil. 80.0 

Lime ...... . 05.0 

Clay. 35.0 

Hnmns. 20.0 


To sum up, water is a physical agent which modilios the texture of 
thasoil and influences its aeration, density, cohesion, etc. Water also 
acts chemically upon the constituents of the soil. In aerating the soil 
it at the same time introduces ammonia and carbon dioxid, two essen¬ 
tials to fertility, which facilitate the solution of the organic and mineral 
materials necessary to the plant. The organic materials are rapidly 
destroyed by the oxygen of the air and the nitrogenous matter is trans¬ 
formed into nitrates, which are partly absorbed by the plant. The 
mineral constituents undergo modifications no less important. Phos¬ 
phate of lime is dissolved and the silicates are decomposed by the water 
charged with carbon dioxid. 

It is possible to conduct interesting experiments on this action of 
water by analyzing a! different times the solutions which exist in 
irrigated soil. By systematically repeating these analyses through a 
series of years it will without doubt be found that irrigation water 
exerts a steadily diminishing power. 

Water is not only a solvent which sets free certain oxids, alkalies, 
phosphoric acid, and silica, hut is a vehicle for the fertilizing elements 
intended for the roots of plants. Water, therefore, is essential to the 
utilization of fertilizers. A soil responds very differently to chemical 
fertilizers under different conditions. The fertility will be considerably 
increased if there be enough water present to act as a veliiele for the 
fertilizing substances, while there will be little improvement if the soil 
is subjected to an extreme drought. Moreover, for certain fertilizers 
too abundant irrigation is iiyurious in that the fertilizers are washed 

i Edmond Gain, Rev. gda. Bot., 7 (1895), p.128. 
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into tho subsoil. The natural fertility of the noil may also bo exhausted 
by irrigation. 

There is need of experiments to show the fertilizers best adapted to 
dry soils and to moist or irrigated soils. 

The experiments of La we* and (Silbort, reported by Dohmiin, 1 illus¬ 
trate this point. An average of 1.(13 meters of water falls at Itotham- 
sted daring April, May, ajid <Iuue,* but, in 1870 the rainfall for that 
time was only 70 cm. The harvest of hay was very light on the soils 
without fertilizers and also on those which received phosphates and 
salts of ammonia. There was a smaller deficit on the plats that had 
received nitrate of soda, as the following table shows: 

h[nv( offvrtihzerH on yields in dry and normal Htasons. 


Fertilizer iiNtMl. 


No lortill/or.*. 

Mineral iottili/oiMM) mtmto.. 

Mineral Jertiliaor and intnite <>i Hodo 


Yield of hn\ pot 


lut lino 




Deficit 

1870(dry 

Awning' 


jour). 

II50111H. 



10 ,. 

Ay/. 

725 

2,771 1 

2,010 

2,025 

6 527 

2,002 

7,000 

7,250 

250 


Frofh this it appears that tlie deficit was almost nothing for the soils 
receiving nitrate of soda. Under its influence the plants are enabled . 
to send down roots to take some of the water from the subsoil, which 
is usually moist even in years ol‘ extreme drought. France expe 
rieuced in 1802 and 1893 two seasons of prolonged drought, aud all 
experiments showed that the subsoil always retaiued considerable 
water at a depth which was readily accessible to deep-rooted plants, 
such as wheat.- 1 

At Kothamsted in 1870, on the meadows which we have just men¬ 
tioned, the following data relating to moisture in unfertilized soil were 
obtained: At depth of 22 cm., 10.8 per cent; 44 cm., 13.3 per cent; 66 
cm. 19.2 per t$nt; 88 cm., 22.7 per cent; 110 era., 24.2 per cent. 

This indicates that in tho case of drought plants will not perish if 
they are able to develop roots which descend to a igittlciont depth. 
They are not likely to suffer even ou a plat without fertilizers if their 
roots descend to a depth of 6(1 cm, In soils ribh in nitrates plants have 
roots 1.3 meters long, aud through these they take up large quantities 
of water from the subsoil, which may contain 25 per cent moisture at 
this depth. For this reason, as well as because they are washed out of 
the Boil in a wet season, nitrates are most effective during rather dry 
seasons. 


1 Cliimie Agrioole, p. 666. 

s Lawes and Gilbert, Ann. Agrou., 1 (1876), pp. 251,551. 
* Conipt. Rend., 1892 and 1898, May to September. 
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Warington 1 lias shown tlie comparative value of ammoniacal nitrogen 
and nitric nitrogen on dry soils, moist soils, light sandy soils, and marl 
soils. A dry soil is influenced to a somewhat greater degree by the 
nitrates than by ammonia salts, while the converse applies to moist 
soils. Warington’s results were as follows** 


Action of nitrate of soda and ammonia salts iy dry and wet seasons. 


Fertilizer used. 


ITiir\i*st of v heal at 
Woburn. 


jlfcystMHOii. 


W< t season. 


Kitrato of soda 
Ammonia salts 


Hectoh tun. 
23 45 
28.80 


Hectoliter*. 
:n. r>7 
23. 50 


It is unnecessary to multiply researches on this point. It is evident 
that as regaids fertilizers there is an opportunity for selection •with 
reference to special conditions which will 0 reatly increase the profit 
from their use. 

The results of fertilizer experiments must not he accepted as infal¬ 
lible. Dnclanx 2 has said that *• the meteorology of a region influences 
the vegetation more than the geology,” and we believe that under 
diffeient climatic influences fertilizers will give different results. * 

, The life of a plant is in ©fleet the resultant of a number of physical 
conditions acting in conjunction. For example, the action of water will 
not bo the same during a hot and a cold season nor m a moderately 
cold temperature and a tropical region. The exact knowledge of'the 
influence of water on the phenomena of vegetation, therefore, requires 
a comparative study of this influence as affected by such factors as 
temperature, light, fertility of soil, etc. 

The fertilizing substances are partially absorbed and retained by tlie 
soil and partially dissolved. It is known that drainage water carries 
off only a small portion of potash, the quantity thus removed being 
least in well-manured soil. The potash is retained not^only by tlie 
humus but also by the clay colloids. With an excess of wafer in the 
soil the solvent action is largely increased, as shown by the experiments 
of Gasparin and of Berthelot and Andre. While the soil, therefore, may 
contain large quantities <Sf soluble potash it -is retained with such 
energy that enormous quantities of water are necessary to dissolve io. 
The solubility of the potash is greatly increased if some sulphate such 
ns gypsum is added to the soil. ' 

Way 8 has shown that the quantity of ammonia absorbed by a soil is 

nearly constant when the solutions present have the same concentration, 
____ __ * ' 

1 Ami. Agron., 15 (1880), p. 213. 

a Relation outre la utftforologio et la geographic, Aim, Gcog., 1804. <* 

8 Jour. Roy. Roc. Agr, England, 18IK), p. 313. 
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but that the force with which the woil absorbs alkalies varies with the con¬ 
centration of the solutions. Rnistlcin 1 has shown that soils arc not able 
to remove alkali completely from its solution in water* These solutions 
circulate to a considerable extent in the soils without undergoing decom- 
poHition* This explains how water brings t.o the plant the chemicals 
needed in very great dilution. Potash and ammonia are easily retained 
as carbonates by the soil hut less readily in the form of sulphates. 

When a solution of acid phosphate of lime comes in contact with 
sand, a portion of the phosphate is rapidly absorbed; but absorp¬ 
tion is not complete for at least 135 days. Still it is believed that 
there is little serious loss of phosphates by drainage following a heavy 
rain even in sandy soils, while with lime and clay soils the absorption 
is naturally more rapid and complete. 

The influence of the water of the soil upon the microorganisms which 
play a part in the fertility of ilie soil remains lobe mentioned. The 
experiments of Berthelot* show that the nitrogen of the air is fixed 
through bacteria in non-sterilized soil; and llellriegel and Wilfarth, 
Br&il, fichlossing, and Laurent have shown that the bacteroids in the 
root tubercles of leguminous plants are able to fix free nitrogen. It is 
knowu that the phenomena of nitrification takes place in 3 steps—forma¬ 
tion of ammonia, nitrites, and nitrates 3 —under the influence of bacteria, 
yeasts, algfe, and the ferments of Winogradsky. Bacillus mycoidcs 
is aerobic, and able to produce ammonia in the piesence of organic 
nitrogen, but it becomes a denitrifier and anaerobic when there exists 
in the soil rapidly reducible substances, such as nitrates. 1 

These investigations show that the lower organisms play an impor¬ 
tant r61e in the fertility of the soil. Water in varying quantity has an 
influence on the biology of all these organisms. Schlossing and Mtintss 5 
have shown that nitrification requires a certain amount of moisture, and 
the writer’s 0 investigations have shown that the vitality of RhizohUm 
teflmiinosartm is influenced by the water content of the soil. For each 
soil there is an optimum humidity. Too great dryness checks or entirely 
prevents the formation of tubercles. Excessive moisture produces an 
analogous <$fect, though less marked. The writer has shown that the 
formation of the tubercles begins soon after the development of the 
plant, and it is therefore of highest* Importance to furnish the young 
leguminous x>lant with sufficient water. 

As regards the variations in ammonia formation with varying 
proportions of water, it would appear a priori that the results should be 
analogous to those cited in the case of nitrates. 

1 Ann. Ctam. ot Plays., ser. 3, vol. 56, p. 497. 

*Cottapt. Rend., 101 <1885), p.775; 110 ^1890), p. 558. Ann. Claim, et Pliys., ser. 6> 
vol. 11, p.375; vol. 16, p. 490. 

9 Edmond Gain, Precis do Chirnio Agricolo, p. 74. 

* Marchal, Production do I’ammonla dims lo sol, 1894 (E. S. It., 5, p. 614). 

6 Soial6ssmg, Encyol. Chimique de Fr6my—Cliimie g&uSralo ^nutrition do v6g£- 

' >' Bot., 7 (1896), p. 128. 
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We think the time lias arrived to study with greater care the abso¬ 
lute value of the different optima which are recognized in biology. It 
is well known that there are optima of temperature, of light, of plant 
food, and of humidity with which to realize the best possible growth of 
the plant, but only in rare instances have the values of these optima 
been definitely fixed. It has been considered sufficient if we knew the 
optimum temperature for the geiminalion of our cultivated plants. 

WATER IN THE PLANT. 

The water of the soil penetrates the plant, being drawn in through 
osmosis and the aspiration resulting from the transpiration of the leaves. 
Transpiration assures an exit for the greater part of the water absorbed. 
The amount of water in the interior of the plant therefore depends on 
the relative intensity of absorption and transpiration. If the water 
taken in by the plant diminishes, that given off will also diminish, but 
more slowly and in less amount. There is then produced a kind of 
dehydration, which, through the organic balance, tends to Increase the 
osmotic entrance of water for the reestablishment of the equilibrium 
of concentration of the internal solutions. If there should happen to 
be at the time a lack of water in the soil, the normal hydration of the 
tissues is not sustained, and we say that the plant suffers from drought. 
On the other hand, transpiration being excessive and absorption limited 
the equilibrium of the sap current is disturbed, resulting in a tempo¬ 
rary drying up, which becomes permanent if the cause persists for a 
long time. The plant, on the other hand, suffers from excess of 
moisture because there is a lack of aeration of the underground system. 
Certain plants are specially adapted morphologically to resist drought 
and to maintain a constant proportion of internal moisture. This adap¬ 
tation consists in the provision of morphological mechanisms, which are 
designed to prevent too great variation in transpiration, as is admirably 
shown in desert plants, which as a rule contain a normal amount of water 
and are not dried out as they appear to be. The means ojnployed by 
the plant to control transpiration are well known but very variable. 
The leaves are greatly reduced in size, or thickened as in fleshy plants, 
in order to reduce the transpiring surface or to increase the reserve 
water; the stems are gradually lignified, the stomata are placed in pro¬ 
tective depressions, the greatly developed trichomes form a protective 
screen, the epidermis has a thickened cuticle, the reserve water is stored 
up in special reserve tissues or in the root, which is proportionately 
developed. J. Vesque 1 has discussed this special adaptation of the 
plants to different water conditions, showing that plants change their 
structure in order to adapt themselves to diminished water feupply, 

1 Anatomic des tismis applique© a la classification dos plantes, Nouv. Arekiv.flu 
Mnsornn, n. sor., 4 and 5. T/espocc an point do va <1© 1’unatomio compare©, Ann. sci. 
nat. Bot., ser. G, Vol. XIII. Numerous papers on the r61o of water, Ann. sci. nat. Bot* 

4250— No. 1-2 
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Another factor which is no less important is the capacity of soil tor 
water. For the same proportion of water soils of different natures, as 
already explained, possess different coefficients of hygroscopicity, per¬ 
meability, and liability to desiccation. 

The early experiments of Machs 1 show that tobacco suffers when the 
water content of clay soil is 8 i>er cent and of sand 1.5 per cent. The 
writer has repeated these experiments with many plants in order to 
settle the following questions: (1) Is the power of resistance to drought 
of a given plant the same in different soils? This question must be 
answered in the affirmative. (2) Is the water content of the soil at the 
time when plants wilt the same for all stages of plant growth ? No; it 
fluctuates in such a way as to produce a curve. These two ques¬ 
tions are interesting to agriculture from the point of view of rational 
irrigation. 

The following plants become dry and suffer from drought with the 
given water contents.of the soil: 


Water content h of noils at which different plants begin to uilt. 


Peaty.. 
Clay... 
Humus 
Lime.. 
Guidon 
Sand.. 


IMmfloolun , Krijiorou 
vuli;ui is. | oa nodonsis. 


'Per ant. 

l*e) cent. 

10.00 

0.40 

0. OH 

7.78 

5. 02 

6.88 

2.00 

4.25 

1,88 

2.40 

0.85 

0.48 


Luimms 

albus. 


Per cent. 
11.10 
11.83 
<1.05 
5.28 
2.01 
0.75 


Tli© writer would urge agricultural experiment stations to make 
experiments analogous to those with different cultivated plants. The 
following plan is suggested: Establish a series of experiments on typ¬ 
ical soils and on the mixed soils which are found at the stations. In 
order to eliminate the influence of the subsoil, use pots aboutKOcm.in 
diameter and about 80 cm. in depth. Large barrels cut in two servo 
the purpose well. Boro ti or 0 holes of about 4 cm. in diameter in the 
bottoms for.miration, and place the tubs in holes in the ground upon 
supports about 20 cm. in height, so that the edge of the tubs will bo 
about on a level with the surrounding soil. For each plant experi¬ 
mented with 2 series of 10 pots each will be required. In the iirst pot 
place clay soil, in the second lime, in the third humus, in the fourth 
day, in the fifth peat soil, in the sixth garden soil, and in the seventh, 
eighth, ninth, and tenth mixed soils. The two series should give the 
same results. If they do not, a possible error is indicated. Many 
experiments may be made during the year with different varieties of the 
principal cereals. If it is desired to study 5 varieties of wheat, 100 pots 
will be required. The plants should be studied from the two points 
of view stated above, it is necessary to note the point at which wilt¬ 
ing occurs during each stage of growth, taking samples of soil and 

r ' 1 J. Saclis, Physiology <>f Plants, Translated by 11, Marshall Ward, 1887, p. 1258. 
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determining moisture for this purpose. The exact state of drought 
which causes positive injury to the plant should also bo determined. 

By watering plants wilted to different degrees and at successive 
periods of vegetation it may be possible to establish morphological 
characteristics of the highest interest. It may thus bo shown how «* 
pla^y /5 affected under the influence of alternate drought and humidity, 
and now plants behave upon different soils, as well as what is the result 
of permanent and excessive drought or humidity and of judiciously 
combining drought and humidity. The author has conducted general 
experiments along this line, and it may be of interest to discuss the 
conclusions from this work in its agricultural bearings. 

In order to apply these conclusions to agriculture it is necessary to 
know what cultivated plant is to be especially studied —L e whether a 
cereal, a forage plant, or a tuber-bearing plant. It is possible to deduce 
a correct rule of irrigation based upon a curve showing the water 
requirements of the plant under consideration for each period of its 
growth, but there is a considerable difference between the necessary 
water which a clay soil and a sandy soil must possess to prevent plants 
from drying out axul dying from drought. Tn the author ’« experiments 
it was found that clay soil requires more than 11 per cent of water to 
prevent lupines from perishing, while 1 per cent suffices in a sandy sod. 
The hygroseopicity of sand being practically nothing, the water which 
is found in a sandy soil is all available for the plant. In other words? 
in a clay soil there is from 10 to 11 per cent of moisture which is not 
available to lupines, since about 10 per cent is retained by the hygro¬ 
scopic action of the soil. For different plants this amount varies, being 
11 per cent for lupines, 7.7 per cent for Erigeron, and 9.0 per cent for 
beans. These variations are as great for different soils as for diffeient 
plants. 

If K represents the capacity of the soil for water, a the hygroscopic 
water of the soil, the maximum amount of water available to plants 
per 100 gm. of soil will be <?=2f— a. It is this value of Q which is of 
great importance from a biological standpoint in experiments on the 
rOle of water in the physiology of a given species of plant. It will be 
found that a varies from 0 to 15 and perhaps more. It us apparent 
then that it is important to know the value of this factor for different 
species of plants, since it determines so largely the value of Q. In 

general the soil should not be saturated, but ought to contain about * 

of if, and in rational irrigation the effort should be to realize the oj>ti- 

mum value of- 1 , which in this case is Q+a=* As already observed, 

the proportion of water in the soil which is not available to the plant 
should be determined. 

In a locality which receives a certain average rainfall and is subject 
to a period of drought, the same species of plant will show different con¬ 
ditions of growth according to the nature of the soil. In humid coun¬ 
tries, suchTas Ireland, those soils which contain most silica are regards! 
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as best for wheat; amt in dry countries, such as Italy, those which 
contain most alumina. The sandy soil docs not draw up or retain mois¬ 
ture, which is not needed in the north, while the alumina conserves the 
somewhat deiicient moisture of the southern region. 

There is an evident relation between the quantity of water which 
circulates in a plant and (lie dry matter elaborated. This relation is 
as yet little understood. Deheram, repeating the experiments of 
Ilaberlandt, has found that 1 kg, of dry substance is elaborated by a 
plant on an uumanured soil for every 680 kg. of water trauspired by 
the plant, and for every 220 kg. of water upon tho same soil when 
manured. 'Wollny has also studied this question on manured and 
umnanured soils. Ilellriegel has found that there exists an optimum 
for the production of dry matter in plants, and that tho product varies 
according to the amount of moisture. Representing by 100 the quan¬ 
tity of water necessary for a complete saturation of the soil, TTellriegol 
found that tho production of dry matter in barley varied with different 
water contents of tho soil as indicated in the following table: 

Dry matter Jn barley on noil with different water contents. 


Momturo 

inthoffoll 

Yield m dry mat* 

rial 

| (liulii | Straw. 

l*er onxt 



80 

K. 77 

9.47 

00 

9 00 

11.00 

40 

10 01 

9.04 

30 

9.73 

8 70 

20 

7.75 

5 50 

10 

.72 

1 80 

5 


.12 


The table shows that tho optimum humidity is uot the same for grain 
and straw. These results show that in the case of two soils, the one 
containing 30 per cent and the other CO per cent of water, more grain 
would be grown on the first plat than on the second. 

If experiment stations would conduct upon a largo number of plants 
the experiments described above, results of great imictical value would 
bo secured. For example, with two dry soils containing from 10 to 15 
per cent of water and capable of irrigation, what should be the method 
followed? Will it he necessary to continue a humidity of 60 per cent 
during tho entire period of growthf Tho author’s experiments show 
that there are many possible ways in which to secure a maximum 
yield. To give water to a plant at the proper time after a slight 
drought gives better results than maintaining a permanent optimum 
humidity. Periods of relative humidity and drought me in general 
very advantageous to plants, and the number of land plants which 
require a permanent humidity for maximum production is very small. 
It maybe assorted as established that (1) for a given plant an inter¬ 
ruption, however short, during a dry period proves very beneficial, and 
(2) some plants which require a certain amount of humidity (Turing one 
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period are able to resist drought to a considerable degree during the 
following periods of their growth. The results of numerous horticul¬ 
tural experiments prove this statement. 

The different organs of the same plant vary in their requirements. 
The optimum humidity for the individual, therefore, is not the same for 
all stages of growth, nor for each organ of the plant. Not only has 
each part of the plant certain characteristics peculiar to itself, but at 
a given time different organs of the same plant are in different stages 
of development. 

It is thus seen how extensive is the field of investigation in this line. 
There is need of investigation of such questions as the following: With 
a given species of plant in a given soil what amount of moistui'e must 
be supplied during each stage of growth in order to obtain the best 
result for each plant organ f For example, for sugar beets in a clay- 
lime soil how much water must be given during the 3 months of growth 
in order to secure the maximum production of foliage or in order to 
obtain the maximum amount of sugar? 

The general formula which is given above may serve to suggest a 
largo number of practical expeiiments. To determine a question of 
this kind it is simply necessary to make comparative cultures in the 
open soil and in pots. The effect of different moisture conditions is 
noted—resorting to chemical analysis if it is a question of determining 
the constituents of a plant, or simply weighing the products if only to 
establish the gross returns. The following is an important question 
which may thus be studied: What is the proportion of crude and 
digestible fiber obtained by different methods of irrigation applied to 
plants in natural meadows and to the same plants in artificial meadows? 
This question is of vital importance to the rational feeding of animals, 
since it permits a comparative valuation of forage plants grown under 
known conditions. * 

The proportion of the internal water influences not only the dry 
weight of the final product but also modifies completely the chemical 
nature of certain of the elaborated materials. This influence should 
be the subject of farther study. If a plant is grown under different 
moisture conditions, it will be found that the relative quantity of certain 
intermediate products will also differ. The production of glucosids, 
tannins, essential oils, fats, alkaloids, and coloring material is partic¬ 
ularly influenced by drought and moisture. 1 The production of sugar 
and organic acids in the fruit and in the sap also varies under the 
same influence. The author’s analyses have shown that the production 
of chlorophyll is different upon dry and wet soils, a fact which explains 
many other variations in the elaborated materials of the plants. Illus¬ 
trations of the above facts are found in the experiments of Lawos 
and Gilbert, DeMrain, and Lechartier on the comparative chemical 

1 E. Gain, Sur la matitae colorant© des organes sontorrains, Bui. floe. Bot. ; France, 
40 (1803), p.*95. 
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composition of cereals and potatoes daring dry and wet years. Accord¬ 
ing to Dolioram the spikes of oats contained 111.37 per cent of nitrogen 
in 187!), a dry year, and only 6.50 per cent m 1878, a very wet year, the 
conditions being otherwise the same. 

In cmnpaiativo experiments with tobacco, Mayer 1 studied the influ¬ 
ence of water upon the production of nicotm, and found that the moie 
moist the soil the less the nieotin. The percentages of nicotin in dry 
matter of tobacco grown on 3 soils containing different amounts of 
water were as follows: In the first, 2.7 to 3.1 per cent; in the second, 
1.45 to 1.75. and in the third, 1.05 to 1.02. The total dry matter varied 
with the nicotin content, but not proportionalely. This indicates 
that without injuriously affecting the growth of the plant the formation 
of nicotin may lie greatly reduced. In the tubers of artichokes the 
content of potash and phosphoric acid is greater in moist than in dry 
years.® I n a dry year the leaves are rich in phosphoric acid, the amount 
in the tubers being proportionately small. 

For each period of growth of an organ of a plant, therefore, there is 
a certain definite portion of internal water necessary for normal and 
healthy condition, the same being true for each stage of development 
of the entire plant. Water produces in the organ or plant under con¬ 
sideration a state of turgescence and normal hydration. This targes 
cenco is produced m each vegetative stage by variable proportions of 
water, as has been shown by the author’s investigations as well as those 
of Gelesnoff,' Sorauer,* and Jumefte. 6 The study of the variation in 
the water content of plants is necessary, therefore, in order to determine 
how water may be most economically and advantageously distributed 
by means of irrigation. From the results of his experiments the 
author has been able to draw curves for the development, respectively, 
of the liypocotyle, cotyledons, root, stem, and leaves. He has also 
studied the development in general of the entire plant. These curves 
are based on the proportion between dry weight and total weight of 
each organ at different periods of growth, noting alBO the duration 
of the different stages of growth. 

The root usually presents a weakened condition at the flowering 
period, at which time there is a transfer of substances toward the 
floweis. This weakening remains for a considerable time and is espe¬ 
cially marked if the plant is upon a very dry soil. If, after flowering, 
the root is furnished with an increased supply of moisture, the period 
of growth is stimulated and prolonged. When the root prematurely 
dries, the vitality of the entire plant is soon checked. 

Boots play a rfile in regulating the water content of the aerial part. 
If the quantity of dry weight tends to become too great, the root 

1 Laudw. Vers. Stat., 38, j>. 453. 

, s Ann. Agron., Feb*, 1892. 

* Qnafctite et repartition do Fean dans les organes des plantca, 1876. 

4 Iuflneiyse do Fabondauoe on dn manque d’eau, Bofc. Ztg., 1878, p. 14. 
r °Snr le ddvoloppement des plantes auuuelles, Rev. g&i. Bot., 1889. 
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furnishes the water necessary to establish equilibrium in the jtorial 
portions of* the plant. It is interesting to note that plants well adapted 
to withstand drought are nevertheless likely to profit by a supply of 
moisture. This is true of buckwheat. 

If the proportion of the water of the root, be compared with that of 
the stem it will be seen that (1) humidity favors a general development 
of the plant in weight, and (2) the influence is greatest on the aerial 
part of the plant. For two stems of the same weight there will be the 
greatest development of the root in a dry soil. 

The most active growth in a plant precedes slightly the lowering 
period. A more or less abundant supply of moisture favors this growth 
to some extent, but in any case at the time of flowering the water con¬ 
tent of the plant is approximately the same for a given species whatever 
the water supply. The flowering i>eriod is a time of unusual transpira¬ 
tion, which produces a diminution in the proportion of internal water. 
This is a very critical period, in which desiccation may go so fur as to 
arrest assimilation and completely check the increase in weight. If the 
plant is furnished with sufficient water to carry it over this period, not 
only will its vitalitybe continued during fruit bearing, but ordinarily 
it will push out new branches and new leaves, the action of which may 
be prolonged a considerable time after the period of flowering. The 
beginning of flowering is, therefore, a critical period which decides the 
weight of the flual product, the fresh and dry weight doubling in a very 
short time. Internal desiccation, however slight, is an obstacle to this 
growth and influences the maximum product of the plant. 

Considering now the phenomena of growth as distinguished from 
increase in weight, we see (1) that although a saturated soil produces a 
rapid swelling of seed, germination is generally checked, principally 
on account of a lack of aeration in the soil; (2) that a soil which is 
about half saturated greatly favors germination'; and (,**) that a dry soil 
in which there is sufficient water to cause the seed to swell, but in which 
that removed by evaporation is not restored, gives a germination almost 
as rapid as a semisaturated soil, but the subsequent growth is consider¬ 
ably checked through lack of water. When, therefore, the optimum con¬ 
ditions are departed from growth is generally checked, but to varying 
degrees. Plants which resist humidity well, or which are somewhat 
indifferent, have a high optimum. Those plants which suffer from 
humidity have two possible obstacles to growth, since their healthy 
condition is affected by excessive moisture as well as by excessive 
drought. For such plants as cucurbits, castor beans, and maize the 
optimum of humidity is not very high and their growth is chocked to a 
considerable degree if the optimum is exceeded. Attention is here 
directed to a previous paper by the writer, 1 in which the capacity and 
duration of growth of different organs under the influence of varyjng 

^eekerclies sur lo rflle pliysiologique de l’eau dans la v5g<$tation, Ann. sci. nat. 
Bofc, ser. 7,20 (1895); E. S. R., 7, p. 866. ' • 
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humidity is discussed. It is there shown that Honoring is retarded by 
dry soil or humid air and hastened by dry air and humid soil. 

As regards increase in weight, the author’s experiments show also t hat 
humidity, and especially excessive irrigation, is very harmful to plants 
intended for seed production. On wet soils the seeds are somewhat 
moie numerous, lmt smaller and subject to rapid degeneration. Dry¬ 
ness of the soil in compelling tin 1 individual to grow slowly and by 
dooveasing considerably the number of its descendants stiengthens the 
species and protects it against external inlluenccs causing variation. 

The same conclusions were reached relative to tubers. Excessive 
moisture weakens the race while apparently favoring the individual by 
increasing its growth. The tubei's are heavier, but are less perfect than 
those wdiicli are produced under drier conditions. 

PHAOTIUAL applications. 

According to King, 1 after a rain, soil to a depth of a meter and a half, 
contains about (5,000 tons of water per hectare, the greater part of which 
is carried off by evaporation. Cultivation is very efficacious in preserv¬ 
ing this water. Professor King determined on April 28 the quantity of 
water contained in two contiguous soils, afterwards plowing one of 
them. Seven days later the water content was examined to a depth 
of 1.2 meters. The plowed soil had lost from the upper 80 cm. 115 
tons per hectare, and there was a gain of the same quantity of water 
for the succeeding 00 cm. The unplowed soil, on the contrary, to a 
depth of 1.2 meters, had lost 495 tons of water. Bpring plowing, there¬ 
fore, conserves the humidity necessary for plants, but although this 
plowing is very efficient, harrowing and scraping poorly done is not. 
narrowing which simply scratches or furrows the surface without cov¬ 
ering it completely with loose sod increases evaporation rather than 
reduces it. On the contrary, a layer of dry soil 2 cm. deep greatly 
reduces evaporation. 

When a given soil produces vigorous plants whose transpiration is 
very active and young plants whose organs are less developed, the roots 
of the first will take up for themselves the humidity of the soil with 
greater force than those of the second. If the soil does not contain 
sufficient water for both, the weaker will sillier. This is the case with 
clover seeded with wheat in the autumn, which suffers in a dry spring, 
while clover seeded alone makes good growth. Farmers continue to 
sow their forage seed with cereals under the mistaken idea that the 
cereals are beneficial as a shade. 1 f they would seed their forage plants 
alone, they would not only secure a greater yield but in dry countries 
they would stand a better chance of producing a crop. 

This also explains certain facts relative to the irregular production 
of steed of the same kind of plants. The stronger plants take from the 
Others the moisture and the fertilizers held in solution, and are thus 

’•'WUooiwm Sta. Kpts. 1801, p. 100; 18SKI, p. 181 (K. h. 11. 1, p. 1S2; 7, p. 505). 
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enabled to produce more perfect seed. Tliis is also tlie case with trees 
in a field, which are well known to injure plants cultivated about them. 
Weeds injure cultivated plants in the same way. In view of these 
facts it would be interesting to investigate from a practical standpoint 
the effect on the total product of sowing ciops together and cultivating 
one crop between the rows of another. An attempt should be made to 
determine by experiment the proportional reduction in the yield of one 
group of plants growing in the same soil with another, as, for example, 
legumes cultivated with cereals or between rows of potatoes. 

Opinions are very diverse as to the cause of the efficiency of water 
employed in irrigation. 1 Some claim that the fertilizing action is due 
entirely to materials held in solution, and that water for irrigation 
should be turbid and injure, while others maintain that clear water 
produces the best results. It is known that the quantity of carbonic 
acid contained in water and its temperature modify the fertilizing action 
to a very great degree on different soils. 

Prof. RonnaMias shown that upon day soils abundant rains which 
thoroughly saturate and flood the soil may advantageously take the 
place of fertilizers. In dry seasons fertilizers remain without effect in 
the soil, and in most seasons no fertilizer is able to supply the fertiliz¬ 
ing effect of rain. Water dissolves the elements of the soil which are 
necessary to the growth of plants. In well-manured, high, sandy soils 
the abundant spring rains wash out the soluble materials, such as 
nitrate of soda and guano. Pure water may be beneficial on some soils 
but injurious to others. Water charged with fertilizing elements is a 
valuable agent in fertility, but it must not be forgotten that on well- 
manured soil it may carry off more than i t brings to the soil. This is the 
case when sewage waters are applied in excessive amounts. Voeleker 
has called attention to the presence of nitric acid in many waters 
suitable for irrigation. He insists on the necessity of studying the 
natural causes of loss through filtration of the fertilizing materials. 
In intensive cultivation the art consists in preserving the fertilizing 
materials as much as possible at the surface, where they provide for the 
needs of the plant at the beginning of its growth. Voeleker concludes 
that in order that irrigation with sewage water maybe profitable on 
sandy meadows it will be necessary to employ about 20,000 cubic meters 
of water per hectare in 4 or 5 separate applications. Plants which 
grow rapidly make use of the fertilizers about them, but, on the other 
hand, cereals and truck crops are not able to receive large quantities 
of water throughout the entire year. Green plants produced by sewage 
water are not as nutritious as those grown on meadows irrigated with 
pure water/ 1 

1 On irrigation: Alootnre by Prof. Voeleker (Jour. Roy. Agl. Soc. of England, 1867, 
p. 464). „ 

8 A. Bonn a, Chimio appliqufa ii ragricnltnre. 

°Third report of the cowmibsion for inquiry into the beet mode of diHiributing the 
sewage of towns, p. 48. London, 1866. * 
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It is not a question of storing up fertilizing matter in the soil, but 
of rapidly disseminating it through the soil by moans of (ho water. 
Experiments by Vocloker on the absorbent power of different soils on 
dilute solutions of ammonia, phosphates, and potash eonlirm this con¬ 
clusion. 

Romm showed that meadows in England had been irrigated with 
water conlawung a huge amount of lime with admirable results. It is 
only neoessaiy to avoid sueh waters as come from peaty or marshy 
soils, sineo ordinalily they are charged with sulphate of iron. 

It is not necessary for ns, in a general dissertation, to go into details 
as to the quantity of water required for irrigating under each method 
of culture. The quantities vary according to the meteorological con¬ 
ditions of the regions under consideration. In the south of Franco 
about 10,000 cubic meters of water per hectare are required for 0 
months’ irrigation. Nevertheless, we are guided somewhat by expe¬ 
rience, and give to the agricultuiist. as a basis the following general 
curve based upon the results M experiments: 



Pick 1*—Diagram allowing water rcqnltomonls <>r plants n\ ntagea of gxovrtli. 


This curve in intended to indicate for plants of ordinary habits of 
growth the optimum amounts of water in the soil at different stages, 
the amounts being stated in percentages of saturation. It will be noted 
that the eiwve is characterized by a regular alternation of humidity 
and relative drought, as already explained. 1 From the point of view 
of legislation and cooperative societies for irrigation there is, at least 
in France, a serious difficulty in the use of this curve. The farmers 

1 The experimental basis upon •which the curve rests has boon discussed at length 
in a previous article by the writer, an abstract of which will be found in E. S. K, 
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necessarily have not the same soils to irrigate nor the same wops, and, 
consequently, there will ho a serious complication m distributing the 
water, the demand for which is periodical and not constant. Neverthe¬ 
less, to all those who aie personally interested iu proper irrigation tin 1 
deductions from our theoretical investigation are commended. The 
application of these suggestions will certainly result iu a much 111010 
valuable product. 
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CHEMISTRY. 

Kjeldahl method and platinochlorids, 0. Van Bam (Sec. Tram. 
Oliim. I'cyx-l'm, It (1895), pp. 217-2%; abs. hi Jour. Ohm. (he., 1896, 
Mur., p. 218).—The results of the author’s investigations confirm those 
of others in showing that the Kjoldahl method fails to show the total 
amount of nitrogen present in certain platinochlorids, and that the 
error is not eliminated by prolonging the heating or by using Gunning’s 
method. Ou platinochlorids of certain amins Wilfarlh’s method (addi¬ 
tion of mercury) gave more satisfactory results. However, it failed to 
recover the total amount of nitrogen in ammonium platinochlorid. 
Both the platinochlorids of the amins and ammonium platinochlorids 
yield theoretical amounts of nitrogen when zinc dust is used in the 
digestion. Ethylamiu anrochlorid and ethylamin mercnroelilorid give 
good results by both Gunning’s and Wilfartli’s methods. “The author 
has demonstrated that the whole of the nitrogen is evolved as such 
when ammonium platinochlorid is heated with concentrated sulphuric 
acid for 5 hours.” 

The rapid determination of organic nitrogen, Monakd (Rev. 
Qhbn, unalyl, et uppl.,.'i (I8>n),p.285; ah. in Ohm. Ztg., 20 (1896), No. i, 
Report., p. 5 ),—For the determination of nitrogen in milk and urine the 
author uses the following modification of the Kjeldahl method: To 
10 cc. of the solution in a long neck ,‘100 ec. flask add 1 gm. each of 
water-free copper sulphate and disodium phosphate and 10 cc. of con¬ 
centrated sulphuric acid. Heat the flask, inclosed in a sheet-copper 
covering, until its contents are clear and slightly green. When cool, 
wash into a 100 cc. flask, add an excess of alkali, and allow the copper 
precipitate to dissolve. Add 110 cc. of alkaline Rochelle salt solution 
and fill to the mark with water. Ammonia may be determined in an 
aliquot part by distillation in the usual way and by titration with 
sodium liypojbromite. 

The determination of nitrogen in Peruvian guano, Heebbr 
(Lundvo, Vm. 8tat., 46 (1895),pp. 407,408).— The author compared the 
Jpdlbauer method with that proposed by E. Ilaselhoff 1 on 6 different 

1 tapidw. Vers. Stat., 43 (1894), p. 289 (15. 8. £., 6, p. 009). In this method the snb- 
t ( stance S$ attracted with water, the nitrogen being determined in the extract by 
f. wtfe’s method, in the residuo by the Kjeldahl method. 
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kinds of gnano. The former invariably gave nigiier result a than the 
latter, the difference ranging from 0.14 to 3.1L i>er cent. It seems ovi* 
dent from these results that the guanin, urates, and similar nitrogenous 
substances in guano are not decomposed by the dilute sodium solution 
recommended for use in the distillation ilask by Haselhoff. 

The determination of nitrogen in guano, E. Frank jo (Chew. Ztg., 
20 (1896), No. S3,pp. 325,326 ).—Comparative tests of the Jodlbauer and 
Haselhoff extraction methods on 4 samples of Peruvian guano are 
reported. The percentages of nitrogen found were as follows: 


Nitrogen in Peruvian guano. 



(t) 

(2) 


Jodlbaner method .... 

Per cent. 
7.80 
5.85 

Per cint. 
4.12 
3.91 

Ptreent. 
7.03 

0.59 

Haselhoff method..... 



< 4 ) 


Per cent. 
‘*.85 
0.07 


The conclusion was reached that the soluble organic nitrogen in the 
extract obtained in the Haselhoff method is not completely trails for mod 
to ammonia by the action of the soda solution. 

The determination of nitrogen in guano, E. Hakelmoki? (Cltem. 
Ztg., 20 (1896), No. 37, pp. 365,366 ).—The author states that the method 
proposed by him has given better results in his laboratory than the 
Jodlbauer method, and suggests that Franke’s results were due to a 
departure from his method. He reports the results of comparative 
tests of the Jodlbauer and Haselhoff methods made at his request by 
Pfeiffer, which show a close agreement. 

The determination of nitrogen in guano, E. Frankjb ( Cham. Ztg,., 
20 (1896), No. 43, p. 422 ).—Replying to the criticisms of Haselhoff, the 
author claims that the organic nitrogen of Peruvian guano soluble in 
water is not completely decomposed by soda solution. With tlie LTlsch- 
Kjeldahl method, the ordinary Ulseli method, and the ITlseli method, 
using 7o cc. instead of 20 cc. of soda solution, the author found in a 
dear-water extract of guano 0.10, 3.30, and 3.84 per cent of nitrogen, 
respectively. 

The works of Pfeiffer and Thurman 1 are referred to as continuing the 
author’s conclusions. 

An investigation upon the use of Wagner’s citrate method for 
the determination of citrate-soluble phosphoric acid in ground 
Thomas slag, F. Mack and M. Passon (Ztsohr. angew. Ohm., 1896, 
No. 5, p. 129 ).—One hundred cubic centimeters of the phosphoric-acid 
solution, obtained according to Wagner, is boiled in a f>0() cc. flask, 
with 10 cc. of concentrated sulphuric acid and a drop of mercury, as in 
the Kjeldahl method for nitrogen, until the solution is colorless. After 
cooling the mercury is precipitated by a 10 per cent solution of sodium 


1 Lftudw. Vers. Btat., 40 (1895), pp. 1-20 (E. S. R., 7, p. 269). 
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chloiid and the whole made up to 200 c*e. and lilteml. Of the filtrate 
100 <*<*. is taken, and when quite eold 100 ec. of aininoilium-citrate solu¬ 
tion and 25 ee. of magnesia mixture are added. 

The authors elnun great rapidity and accuracy. Tliey give 28 com¬ 
parative analyses with the molybdate method, none of which differs 
by more than 2 nig.—<'. h. n arsons. 

The Stassfurt method of determining potash, A. Atterberg 
(Ohm. Ztg., lit) No. 1 ", /). J 11 ).—The method of potash determi¬ 

nation recommended ’ by the Htassfurt Kali Works was compared with 
the ordinary Swedish method on 10 samples of potash salts containing 
from 12 to 10 per cent of potash. The Stassfurt method invariably 
gave higher results than the other, the diflereneo amounting in some 
cases to 2 per cent, unless unusual can* was exercised in washing with 
alcohol. When the final precipitate was repeatedly washed and then 
ground before transferring to the filter the results by the two methods 
were practically identical. 

The determination of potash by the Stassfurt method, Tebtjens 
and Atel {('hem. Ztg., SO (;«%), No. SI, pp. SOS,30 .)).—A reply to the 
above article by Atterberg maintaining that it is not shown that the high 
percentages of potash found by Atterberg in following the "Stassfurt 
method were due to any inherent defect in the method. It is suggested 
that the impurity in the final salt may have been the fa nit of the 
analyst rather than of the method. 

The determination of potash as potassium platinic chlorid, H. 
Preout {Ghent. Ztg., SO {1896), No. 32, pp. S0<), 310).— In discussing 
Atterberg’s criticism of the Stassfurt method (see above) the author 
states that it is customary for Swedish chemists to use 90 per cent 
alcohol for washing the final precipitate, while in the Stassfurt method 
90 to 99 per cent alcohol is preferred, and points out that ho called atten¬ 
tion in 1879 to the same source of error as that noted by Atterberg.® 
lie reports results of tests which indicate that the double salt of sodium 
is more soluble in Ihe stronger than in the weaker alcohol, while the 
potassium salt is less soluble, one pait of the latter being soluble in 
42,000 parts of absolute alcohol, 27,200 parts of 90 per cent alcohol, and 
20,100 parts of 90 per cent alcohol. It is claimed that tho careful 
analyst can obtain accurate results with both 90 per cent and absolflte 
alcohol, but for the above reasons the latter is to be preferred. 

The decomposition of silicates by means of boric acid, P. Jan- 
nasoh and O. Heidenreich {Zlechr. unorgan. Ghent., 12 {1896), No. 3, 
pp. 308-223). —One gram of tho fine-ground silicate is carefully mixed 
in a platinum crucible of 60 to 05 cc. content with 3 to 4 times its weight 
of pure boric acid, or in ease of refractory silicates 5 to 6 times, and 
with feldspar 8 times its weight. The mixture is then fused, special 
precautions being taken at the beginning to prevent material from being 

‘JStschr. imgow. Cliem., 1895, p. 510, 

*55teohr. aualyt, (’hem,, 1879, p. 509. 
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thrown ont of the crucible. This operation requires from 20 to .‘10 min¬ 
utes. The fusion is cooled and tioated with 100 to 150 ce, of boiling 
water and 50 cc. of concentrated hydrochloric acid, the solution being 
kept near the boiling point until the mass is dissolved. The solution 
is evaporated to dryness on the water bath, and ilio boric acid removed 
by evaporating on a water bath at 75 to 80" 1 ('. with 2 to 1 successive 
portions of 60 to 75 cc. each of methyl chloral, prepared as needed by 
saturating methyl alcohol in the cold with dry hydrochloric-acid gas. 

Note on. the distinction between boiled and unboiled milk. 
Bub INTER (Syg. Rundschau, 5, No. 22; abx. in Zincin'. Fieihch- und Milch- 
hyg., 6 (189(>), No. 2, p. .12).—The author states that the methods for 
distinguishing between heated or boiled autl raw milk are not entirely 
reliable. Schieiner has claimed that boiled milk did not give off any 
hydrogen sulphid on heating, as fresh milk did; bnt the author did not 
notice the evolution of hydrogen sulphid in the case of many samples 
of normal milk. Likewise guajao tincture, which usually gives a blue 
color with raw milk, was not found reliable. 

The author recommends the following test: .Milk is shaken with more 
common salt than it will dissolve, heated to 30 to 10° O., and Altered. 
If coagulated albumen separates in the filtrate on heating, the conclu¬ 
sion is that the sample was boiled milk or a mixtnro of raw and boiled 
milk. 

It is suggested that the change in milk by cooking, noticeable in the 
taste and smell, may be due to a breaking up of constituents, as in the 
case of the extractives of meat. 

Rapid methods for butter examination, Ostertag- (Ztschr.Mcixch- 
und Milchhyg., 6 (18.06), No. 2, pp. 72-7(1 , figtt. 2 ).—The advantages of 
reliable rapid methods for testing the purity of butter are discussed, 
and the methods of Jahr and Bisclioff are described in detail. 

Jahr’s method includes 3 tests, i. e., heating (1) in a water bath at 
50° O. with water; (2) with sulphuric acid, hydrochloric acid, and potas¬ 
sium permanganate solution; or (3) with common salt solution, hydro¬ 
chloric acid, and potassium-pennaugamito solution. Treated in either 
of these ways, pure butter, oleomargarine, and mixtures of the two give 
characteristic reactions, either in the appearance of the fat or coloring. 

An apparatus for making the test is illustrated and described. As 
the quantities to be used of some of the reagents are stated in terms 
of the graduates furnished with the apparatus, no clear idea is fur¬ 
nished of the amounts actually used. 

The Bischoff test depends upon the appearance of the sample when 
melted under specific conditions in an apparatus provided for that pur¬ 
pose, which is figured. The test is said to bo used officially in Berlin, 
and by the veterinary police in the country. 

The determination of small amounts of magnesia in limestone, IIkbzpelt) aud 
FoRSTr.li (Zlacihr. JSubens. Ind., 46 (.1396), p. 386; abe, in Ohm. Ztg., 30 (1896), No. 43, 
JBtepert., p. 154). » 



26 


EXPERIMENT STATION RECORD. 


A gas or saturated vapor thermo-regulator, II. Parent Y. and It. Bkioard (Compt. 
Mend., 122 (1690), No. 17, pp. 019-912). 

A new method of converting sulphates into cliloiids, I\ Jannahuh (Ztschr. 
anorgan. Chcm., 13 (7890), No. 3, pp. 223. 221).— The suli>liate m fused with boric 
anhydiid until fumes of sulphuric acid are no longer given oil*, the fusion being dis¬ 
solved in hydrochloric acid. 

On the composition of the red pigment of Amanita, A. 11. Ukikfi'iiis ( Compt . 
Mend., 122 (189,), No. 23, p. 1343). —The results of anulysis indicate the fonuula 
CiijHwOft. The name Amanitin is proposed. 

On a new reaction for asparagin, L. Moulin {Jour. Pharm. et Chim., sei\ 3, 10 
(1890), No. 11, p. 543). 

Detection and separation of the acid principles of plants, L. Linbet ( Compt. 
Mend., 122 (1896), No. 20, pp. 1135-1137). 

Anew oooler, R. Lasne (Ann. Chim. anal, appliq , 1890, p. 145 ; abs. in Client. Zty., 
20 (1896), No. 42, Report., p. 149, fig. 1). 

Device for maintaining constant level of liquids in receptacles, A. Matrot 
(Jour. Pharm. et Chim., aer. 3,10 (1896), No. 12,pp. 594, 595, fig. /).—A balanced T-fcub© 
connected with a water supply, one arm emptying into a waste pipe, the other into 
the receptacle. From the latter a float is suspended, from the former a weight. When 
water ilows through the tube it will empty into tlio receptacle until the float rises 
and tilts the tube, when it will flow into the waste pipe, and rice vei'na. 

A washing apparatus for the determination of nitric nitrogen according to 
Xiihn, <>. FOrster (Chem. Ztg., 20 (1800), No. 39, p. 383, fig. 1). —A siphon-tube device 
for x>reventing alkali from being carried over in distillation. 

Handbook for the biochemical laboratory, J. A. Mandkl (New York: J. iViley 
and Sons, 1896). 

Short introduction to the analysis of raw materials and manufactured prod¬ 
ucts of agricultural and fat industries, W. Kalman (Nurse Jnleitung sur ehemisehen 
Untersuchung von Mohatoffen und Producien der Landwirtschaftlichen, G&werbe und der 
Fettindustrie. Leipslo and Vienna: F. Deutick, 1896, pZs. 3). 

Proceedings of the twelfth annual convention of the Association of Official 
Agricultural Chemists, H. W. Wiley ( U. S. Dept. Agr., Division of Chemistry Pul. 47, 
pp. 172,fige. 2). —This is a detailed aocount of the proceedings of the convention held 
at Washington, September 5, 6, and 7, 1895. A brief account of this meeting has 
already been given in the Record (E. S. It., 7, p. 169). 

Seventh report of the agricultural chemical experiment station at Tabor, 
Bohemia (pp. 172, pis. 8). 


BOTANY. 

On the action of different colors upon plants, 0. Flammarion 

{Bui. Min. Agr. France, 15 ( 189(f ), No. 2, pp. 278-277, Jig. 1 ).—The effect 
of growing various plants under red, green, blue, and clear glass has 
already been partially reported by the author, 1 but the results are given 
in greater detail in this bulletin. The following experiments were not 
referred to in the previous publication. 

Maize was planted under the different-colored glass mentioned above, 
and the growth in height and weight per plant was, under white glass, 
1.2 meters, weighing 111 gin.; under red glass, O.G meter, weight 7.5 
gnu; under green glass, 0.25 meter, weight 8,5 gm.; while under blue 
glass there was no growth. 


a Compt, Rend., 121 (1896), No. 25, p. 957 (E. S. R., 7, p. 746). 
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Bye grass was seeded November 13, under tlie same conditions, and 
the germinations began as follows: Under wliite glass December 5, 
red December 7, green December S, blue December 15. All plants 
under tlie blue glass soon perished. The root development was noticed 
to be particularly affected by the different kinds ol light, none develop¬ 
ing under the blue glass, and but feebly under either the red or gieen. 

In conclusion it is stated that “for plants from the seed the growth 
will be in the following order: White, red, green, blue. But the effect 
exerted after germination is in the order, red, green, white, and blue, 
or red, white, green, blue, depending on whether height or vegetative 
phenomena aTe considered.” 

It was further found that plants placed under bell jais colored with 
monochromatic solutions gave abnormally colored floweis, and that 
apples, peaches, cherries, straw benies, when placed under colored bell 
jars to ripen, remained blanched, and when mature were very watery 
and lacking in flavor. 

Formation and assimilation of asparagin, O. Loew (Oh cm. Ztg 
20 (1896), No. 16, pi). 1U-117; abs. in Jour. Roy. Mia oh. 8oc., 1896, No , 
3, p. 3 JO). —Asparagin is shown to be very^iften the result of splitting 
up of the proteids into asparagin and carbon diovid. In otliei cases, as 
in the sugar of ripe beet roots, asparagin is a synthetic product and 
may be formed out of ammonia or nitric acid; this takes place in barley 
and maize. Sugar or some substitute is essential for the transforma¬ 
tion of asparagin into proteids. This may take place in the dark and 
the sugar need not be formed in the same cells as the asparagin. 

On the occurrence of nitrates in germinating plants, E. Sciittlze 
(Zt8chr. physiol Chem., 22 (1696), No. 1, pp. 82-89). —In 1885 the author 
published 1 an account of the presence of nitrate of x>otash in etiolated 
seedlings of Cueurbita pepo. In the experiments the seeds had been 
grown on sand, but when the sand had been thoroughly washed with 
distilled water there was a marked falling off in the nitrogen content 
of the seedlings. In 2 cases there was 0.G14 per cent nitrate of potash 
in the dry matter of the seedlings, while in 2 others at the end of 2 
weeks there was but a trace present. Experiments with Lupinm Intern 
seed gave similar results. When the cucurbit seed were grown upon 
gauze in distilled water there were no nitrates present in the seedlings 
at the expiration of 14 days, although glutamin and tyrosin wore pres¬ 
ent. Negative results were obtained with seed of Lupinus dibits, L . 
angmtifolim , Vida nation, Ricinus communis, and Zea mays. 

The author states that nitrates are not constantly present in seed¬ 
lings, and that the claim of Belzung 2 that axnids are supx>lied through 
the nitrates is incorrect. 

Nitrogen assimilation in the cotton plant, C. E. Coates and 
W. B. Dodson (Jour. Amer . Chem. Boc 18 {1896), No. 5,pp. 125-428 ).—A 

1 tTonr. prafct. Chem., 82 (1885), p. 451. 

* Ann. sci, nat. Bot., ser. 7,15 (3 892), p. 249. * 

4256—No. 1-3 
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series of pot experiments was undertaken to test the possibility of the 
assimilation of free nitrogen by the cotton i>lant. To 12 pots no nutri¬ 
ent solution was added, the plants growing in the sterilized sand. To 
the others a nntri#nt solution of potassium phosphate, magnesium sul¬ 
phate, potassium ehlorid, and ealeium old oriel was added. To some of 
the pots an infusion of soil from a eotton field was added. The amount 
of nitrogen gained, either with or without soil inoculation, was so small 
as to fall within the limits of error of the experiments, and while the 
results obtained were wholly negative, yet the authors think the non- 
assimilation of free nitrogen by the cotton plant is not proved. 

The essentials of botany, C. E. Busbey (New York: Henry Iioll <f* Co., 1806,pp. 
VII, 356, figs. 415). —To all those acquainted with former editions of this useful work, 
the present revised and enlarged edition will bo very welcome. A commendably 
simple and direct treatment is adopted, and to< hnieal terms are omployed only where 
their use would seem to make the text plainer. The advance of our knowledge 
relating to the protoi>la&m and the plant cell have required the rewriting of the 
chapters devoted to those subjects. The same applies to the chapter on plant phys¬ 
iology. 

The author, agreeing with Deb ary and others, excludes the slime molds from the 
plant kingdom, but for the benqjit of those disposed to retain them they are consid¬ 
ered in an appendix to the profcojdiytes. Pandorina and Volvox also seem to bo con¬ 
sidered as probably outside the plant woild. The terms anthophyt a, spormatophyta, 
phanerogams, etc., are used in such a way as to show their proper restrictions and 
uses. 

The systematic arrangement of the angiospemis offers some novelties that will 
require the test of time to be accepted or rejected by systematists. 

Useful Australian plants, ,1. H. Maidicn (Agl. Oaz . N. B. Wales, 7 (7806), No, 6, 
pp. £59-263, pis, 2), —Woolly-butt (Eucalyptus longifolia) and tufted hair grass (J)es- 
champeia cwspitosa) are illustrated and described, with notes on commercial value. 

Australian fungi, D. MoAlpinb (Agl, Gaz. N. 8. Wales, 7 (1806), No. 5, pp, 290- 
807, pis . 2), * 

Experimental investigation of paratonio curving of firs, J. WeisnhK (Her, deut 
Hot, Oen,, 14(1896), No. 5,pp. 180-185 ).— The author discusses the curving during 
growth dne to external influences os opposed to that caused spontaneously. 

Therdle of anatomy in distinguishing critical speoies, P. Parmkntikr (Ann, 
sei. nat. Bot., ser. 8, 2 (1896), No. 1-8, pp. 1-86). 

Contributions to the comparative anatomy of the Caprifoliaceee, Linbbaukr 
(Verhandl. coolog.-bot. Ges. Wien, 1805, p. 48; abs. in Bot. Cenibl. Beihefte, 6(1800), No. 
2-8,p. 140). 

Comparative histological studies of the wood of the Fomaceae, A. Bttkuer- 
steih (Siteungaber. Acad. wissench. Math. nafunc. elasae , lUi(ISin), 1, pp. 748-771; <ths. 
in Bot Cenibl. Beihefte, G (1896), No. 2-8, pp. 148,110). 

Investigations on the embryo sac of fleshy plants, E. D ; Hubert (Ann, aci. nat. 
Bot, ser. 8, 8 (1896), No. 1-3, pp. 87-148 , pis. 8). 

Observations on the structure of Cystopus oandidus, H. T. Wager (Int&'tiat. 
Jour . Micros. and Nat 8d., 6 (1896), No. 81, pp. 225-427). 

Concerning the anatomical structure and ash of leaves of Fhytolaocaoese 
ana their relation to systematic arrangement, C. Schulze (lnaug. Dies. Erlangen, 
1895, pp. 56, pi. 1; ebbs, in Bot. Centbl. Beihefte, 6 (1896), No. 2-8, pp. 188,184). 

The form of the leaves of sugar beets and some of their transformations, R. 
Sotebel (Oesterr. ungar. Ztschr. Zuokerind. und Landw., 1895, p. 005; ah* in Bot 
Ckftibt Peihqfle, 6 (1896), No. 2-8, pp. 185,186). 
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Sexual reproduction in plants, M. Mobius {Biol. Centbl., 16 {1896), pp. 139- 
IDS, figs. 10; abs . in Jour. Boy. Micros. Soc., 1806, No. 3, p. 338). —Tlie absence of sex¬ 
uality in many groups of plants is commented upon and sexual reproduction U 
regarded as having a twofold function, the maintenance of stability by the elimina¬ 
tion of acquired characteristics and the production of new varieties and species by the 
union of different germ plasms. The crossing of species is held to be moio common 
than is generally believed. 

A contribution to the knowledge of germination, I). Vrianisciinikow {Landw. 
Vers. St at., 46 {1896), No. 0, pp. 459-470). 

A contribution to the biology of variegated leaves, E. Staiil {Ann. Jard. Hot. 
Buitenzorg, 18, pp. 137-216, pis. 2; abs. in Bot. Ztg., 54 {1896), No. 14, pp. 309-215). 

Honey dew, J. Van her Plank and M. P. Biouxua: {La Cdlule, 9 {1896), pp. 375- 
899; abs. in Jour. Boy. Micros. Soc1896, No. 3, p. 331).— The authois collected some 
of the exudation from the copper beech and found it was composed of a mixtmo of 
gum, dextrin, and levulose. When incinerated it gave 1.55 per cent ash tomposed 
of CaO, Mg<), and K.CO . 

Concerning the presence of arganin in the roots and tubers of certain plants, 
E. S< hulze {Landw. Vers. Stat., 40 {1S9G), No. 6, pp. 451-458). 

On the presence of peotic substances in the epidermal cells of the roots of 
Bquisetum, L. Vii>al {Jour. Bot. France, 10 {1890), No. U,pp. 336-2 t9, figs. 3). 

A contribution to the knowledge of lignified cell membranes, LT. V. Rlixullen- 
beik, ( Inaug . Diss. Zurich, 1895, pp. 36; abs. in Bot. Centbl. Bahtjle, 6 {1896), No. 3-8, 
pp. 115,116). 

Researches on the intervention of atmospheric ammonia in the nutrition of 
plants, A.Ml ntz {Ann. Sci. Jgton., ser.2,1 {1896), No. 2,pp. 161-214,figs.5). 

On the presence in Monotropa hypopithys of a gluoosid of methylsalicylic 
ether and on the hydrolyzing ferment of this glucosid, JE. BouuquELOl {Compt., 
Rend., 132 {1896), No. 18, pp. 1002-1004; Bev. Sci., ser. i, 5 {1896), No. 20,p. 629). 

Assimilation of nitrogen by fungi, K. Puuie witscu ( Ber. dent. bot. Ges., 18 {1895), 
No. 8,pp. 842-845; abs. in Jour. Boy. Micros. Soc., 1896, No. 3, p. 33 1 ) .-—Experiments weie 
conducted with Aspei'gillus niger and Penioilliuni glaucum and the a nth or concludes 
that they can absorb nitrogen from the air only when there is i>resent in the nutrient 
solution a sufficient amount of sugar. 

A contribution to-the nitrogen question, -T. H. Aeby ( Landw. Vers. Slat,, 46 
{1896), No, 6,pp . 409-489 ). 


METEOROLOGY. 

The work of the station, of agricultural climatology of Juviey, 
France, in 1895, 0. Flammabion {Jiul. Min. Agr. France, 50 {1800), 
No. 2, pp. 257—281, fig. 1 ).—Tlie observations of this station are sum* 
marized •with reference to the action of solar radiation on the atraos- 
pheie, the soil, and the plant. A record for 18 years (1878-’95) shows 
the greatest solar activity in 1893. A close correspondence is shown 
between the curves representing the occurrence of sun spots and the 
mean annual temperature for the period from 1879 to 1895. The tem¬ 
perature (—16° 0.) in February was the lowest observed since 1740. 
While February was excessively cold, September was excessively hot, 
reaching the maximum for the year (33.7° 0., September 7). Such a 
temperature for this month has not been observed since the invention 
of the thermometer, the average for the month (19,1° 0.) beinjj 3 
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degrees above the normal. The period from May to July was exces¬ 
sively wet, from August to October excessively dry, tbe rainfall being 
92 mm. in June and 0 in September. In fact there was no rainfall 
from August II to the last of September. The report on observations 
on the temperature and water of the soil are noted (p. JO). Observa¬ 
tions with different forms of aetinometers are reported. Reducing the 
results obtained with the distillation actinoinetor by means of Hou- 
duffle’s formula, it was found that the number of calories registered 
during 1895 was 111,411. A general correspondence between the tem¬ 
perature of tbe air, hours of sunshine, and calories is traced in a 
diagram. 

An account is given of observations on the period of growth, sums 
of temperature, and hours of sunshine, ami calorics of heat received 
during different parts of the period of growth are reported for sweet 
corn seeded at 3 different dates and at different distances. 

The influence of color on the quantity of heat absorbed was tested 
by moans of thermometers with cylindrical and spherical bulbs in 
black, white, and different-colored wooden cases, and by observing tbe 
heat transmitted by red, green, blue, and white glass. The heat 
absorbed increased with the depth of color, the older being on August 
22, black 07° 0., indigo GC.8°, violet 60.5°, blue 0(5.3°, green 65.5°, red 
60°, orange 59.5°, white (dull) 58°, and white (shiny) 50°. Tho amount 
of heat transmitted by the different-colored glass decreased as the 
extreme right of the spectrum was approached, the order being white, 
red, green, blue. * 

A soil artificially blackened showed a temperature 10° higher at a 
depth of 0.5 meter than a light soil under the same conditions. Soils, 
therefore, store up heat somewhat in proportion to their depth of color, 
and the same may apply to plants. The green blade of corn, tbr 
example, when exposed to the sun may attain a higher temperature 
than, an uncolored thermometer placed under flic same conditions. 

Chapters are given on the action of different rays of the solar spec¬ 
trum on vegetation, tho internal temperature of trees, the transpira¬ 
tion of plants, the action of electricity on plants, and various other 
experiments on plauts. 

The determination of the relative quantities of aqueous vapor 
in the atmosphere by means of the absorption lines of the spec¬ 
trum, L. E. Jewell (IT. £}. Dept. Agr., Weather Bureau Bill. Hi, pp. 13, 
fig. 1). —This is a report of observations on “the rain-band ” during 
tbe period from January 16, 1892, to January 31,1893. 

“The method of observation used vras to estimate tho intensity of a water-vapor 
line in terms of the solar line most nearly equal to it in intensity, and in close enough 
proximity to render the comparison easy and sufficiently exact. One observation 
generally included several comparisons, . . e 

‘^Having selected * series of comparison lines, it became necessary to determine 
tbe relative intensities of both the solar and the *wator-vapor linos used in tho com- 
$&$&one> in order that the observations might be available for actual measurements 
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of intensity and might mean something really definite instead of mere guesswork. 
For this purpose a photographic scale was constructed, consisting of a scries of 
lines regularly increasing in intensity from a lino barely visible to others as strong 
as were desired. 

, “ \ large, narrow slit was used, with a gaslight behind it and a plate of ground 
glass between them to produce a more even light. A series of images of the slit 
was then made upon a photographic plate held in a camera, the lens of which had 
been covered, with a piece of wire gamsa tine enough to produce a shading to the 
edge of the lines and a somewhat diffuse appearance of the lines themselves, but 
not sufficiently line to produce any definite side lines due to diffraction fringes. 

“In the scale thus constructed the exposures were so timed as to l>e in geometrical 
ratio, the object being to form a scale of lines whoso intensity should*wuy, as the 
geometrical series 1, 2, 4, 8, 16, etc. These lines formed the principal divisions, 
while, to facilitate measurements, an intermediate line was added by making the 
ratio of the series 1.414 or i/2.” 

The author concludes from the results of his observations that this 
method maybe of great value in studying the distribution of water 
vapor in the atmosphere, but that it is of little use for regular observa¬ 
tions upon which to base weather forecasts. 

The diurnal lunar waves and the secular variations of the 
barometer, P. Garrigon-Lagrange (Compt. Rend., 122 (1S96), Wo. 
15, pp. 816-810 ).—The author concludes from his investigations that 
the action of the moon on the atmosphere is very marked, amounting 
on the 10th parallel to 1.2 mm. of mercury. This action may be attrib¬ 
uted to the law of universal attraction, and appears to manifest itself 
not only in daily and semid^aily oscillations, as in the case of tides, but 
is also exerted through monthly, annual, and secular periods. 

North Carolina weather during the year 1895, IL B. Battle, 
O. F. von Herrmann, and R. Nunn {Worth Carolina Mate Weather 
Service Rjpt 1895, pp. I-L, 1-261, maps 26 ).—This report includes lists 
of publications of the State Weather Service during 1895, lists of 
meteorological stations and observers and crop correspondents, notes on 
the distribution of forecasts in the State, and a meteorological summary 
for the year as conrpared with previous years (1882-*94), with general 
remarks on the climate of North Carolina and on the weather and crop 
conditions during 1895, and charts of normal annual temperature ami 
precipitation for the State. Meteorological bulletins issued dicing the 
year are published as an appendix. 

The annual summary is as follows: 

Temperature (degrees F.).—Moan, 57.4; normal, 59; departure, —1.0; maximum, 
104, June 2 and 3, and September 22 and 23; mean maximum, 07.6; minimum, —18, 
January 13; mean minimum, 47.4; mean monthly range, 51; moan daily range, 20.2; 
absolute range, 122. Pressure (inches).—Mean, 30.09; normal, 30.08; departure, 
+0.01; maximum, 30.77,'December 17; minimum, 29.28, February 7; absolute range, 
1.49. Relative tumidity .—Normal (per cent), 74.6. Precipitation (inches).—Average 
50.23; normal, 53.29; departnre, —3,08; greatest monthly, 14.84; least monthly, 
0.05. Wind .—Prevailing direction, SW.; average direction for many years, SW.; 
maximum velocity (miles per hour), 66. Weather .—Number of clear days, 160; 
number of cloudy days, 98; number of rainy days, 108; number of partly cloudy 
days, 107. * 
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“The meteorological conditions pievniling during the year 1895 present several 
features of unusual interest. The winter months were exceptionally severe, and 
minimum temperatures occurred in tlie mountainous sections of tlio State lowei than 
any previously recorded. The mean temperature for February is the lowest for any 
month of any yeaj; since 1872, excepting only January, 1893, which was 1.9 degrees 
colder. 

“Duiing the summer there wore two periods of unusual heat, one extending from 
May 29 to June 0; the other from September 18 to September 29, during both of 
■which maximum temperatures («bo\o 100 at many x>lncos) occurred, breaking all 
previous records at those seasons of the j ear. Neveitbeless, tlie cold of winter kept 
the annual mean tempcralnie for the State below the noimal. 

“Following a period of excess of rainfall (March, April, May), the 7 months from 
Juno to December were notable for the cont inued prevalence of dioitghly conditions, 
all 7 months being below the normal in rainfall, and September particularly so. 
Yet the annual deficiency was not very gie.it. Since 1872 there have been 7 years 
with a less annual total of rainfall than 1895; while this year there wore no months 
so dry as December. 1889, November, 1890, and October, 1892. There lias probably 
never before occurred so extended a period of deficiency in precipitation.” 

Meteorological observations in Wyoming, 1891-96, J. 1). Con¬ 
ley ( Wyoming aS itiu Bui. 27, pjp. dJ ).—General notes are given on the 
weather of Wyoming, and on tlie character and history of the meteor¬ 
ological observations made by the station since 1891, wiih descriptions 
of apparatus and summaries of observations at the station at Laramie, 
and at the substations at Lauder, Saratoga, Sheridan, Sundance, and 
Wheatland. 

The general summary for 1895 is as follows: 

Temperature (degrees F.).—ITighest—Laramie, 87, July 27; Lauder, 89, July 26; 
Sheridan, 95, August 15; Sundance, 91, July 22 and 23; Wheatland, 101, July 27; 
l owes t—Laramie,—30, February 12; Lander, —26, February 11; Sheridan, —118, Feb¬ 
ruary 7; Sundance, —31, February 7; Saratoga, —35, February 11; highest monthly 
range—Laramie, 31.5, for September; Lander, 31.5, Juno; Sheridan, 35.1, October; 
Sundance, 25.1, October; Wheatland, 1 35.1, October. Lowest monthly range— 
Laramie, 19, January; Lander, 19.6, April; Sheridan, 24.2, Juno; J Sundance, 16.6. 
December; Wheatland, 23.5, December. The highest annual moan temperature was 
at Lander, 42.1°; the lowest annual moan at Laramie, 38.5°. The average annual 
mean for the substations at Laramie, Lander, Sheridan, and Sundance wan 40.7°. 

Precipitation (inches). —The greatest annual was at Sundance, 23.84; the lowest 
annual at Laiamio, 11.15; average for four substations (excluding Wheatland) nud 
Dobin Springs and Little Horse Crook, 10.81. 

The following additional observations weio made at 1 iaramio; Terrestrial radiation: 
Highest, 15.5°, November 27; lowest, 0°, April 5,15, 26, Juno 3, October 4, Novem¬ 
ber 17,23,25, and December 20. 

Pressure (inches).—Highest, 23.388, September 28; lowest, 22.543, December 13; 
mean for the year, 23.049. 

JFind. —Prevailing direction, Southwest; greatest number of miles traveled in one 

lonth, 12,047 (March); greatest number in one day, 517 (November 26). 

Humidity* —Lowest relative, 15.7, April 25; mean relative for the year, 38.0. 

Pew-point —Highest, 54.5°, July SO; lowest, 15°; mean for the year, 23°, 

* Evaporation. —Greatest monthly, 7.294 in.; total for hix months (April 17 to Octo¬ 
ber 22), 37.02 in. 


1 Eight months reported. 

* The range was 21.3° in March. 
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The work of the Weather Bureau In connection with the rivers of the United 
States, W. L. Moore ( U. S. J)ept. Agr., Weather Bureau, Buh 27, pp- 206, Jigs. 3).— 
The history of the work of the Weather Bureau in connection with the river floods 
and the value of the river and flood service are discussed, together with a list of 
special river stations; an explanation of the system of flood warnings; tables of 
distances, river tributaries, and rate of flood movement; and reports by oiiieials in 
charge of river stations at Montgomery, Alabama; Fort Smith aiul Little Rook, 
Arkansas; Redbluff and tiacrameni^, California; Augusta and Atlanta, Georgia; 
Cairo, Illinois; Davenport, Pnbuquo, Keokuk, and Kioux City, Iowa; Now Orleans, 
Louisiana; St- Paul, Minnesota; Vicksburg, Mississippi; Hannibal, Kansas City, 
and St. Louis, Missouri; Albany, New York; Raleigh, North Carolina; Cincin¬ 
nati, Ohio; Portland, Oregon; Harrisburg, Pennsylvania; Charleston, South Caro- * 
lina; Yankton, South Dakota; Chattanooga, Knoxville, Memphis, and Nashville, 
Tennessee, and Parkersburg, West Virginia. 

“The special work of the Weather Bureau in connection with the rivers of the 
country is to facilitate commerce on navigable streams by publishing daily informa¬ 
tion as to water stages along the course of each river, and to issue timely warnings 
of floods so as to effect the saving of life and property. 

“On January 1, 1896, the Weather Bureau river and flood system consisted of 135 
special river stations, equipped with standard river gauges for measuring the ver¬ 
tical rise of the surface of the water, and in many cases with standard thermometers 
for measuring air temperature. These stations wore manned by local observers 
receiving from tbo Weather Bureau pay commonsurn to with tlioir services. There 
were 44 rainfall stations, equipped with rain gauges and maimed by local paid 
observers, and so distributed in tbo various catchment basins of tho tributaries to 
important rivers as to give, in connection with tho regular meteorological Weather 
Bureau stations, a fair approximation to the average rainfall throughout each water¬ 
shed. There were 38 completely equipped meteorological stations of the Weather 
Bureau where riveT measurements were made, and 22 Weather Bureau stations which 
were centersJfrom which flood warnings and forecasts of expected changes in river 
level were issued.” 

Warnings against tornadoes, E. S. Holden* (Iowa Weather and Crop Semper, 
Monthly Review , 7 (1896), No. 8, p. 7).—The author suggests surrounding towns on the 
southwest side at a distance from the town of about 2 miles by wire strung on polos 
and terminating in electric signal bells m houses, etc. Part of the circuit is com¬ 
posed of short stay wires which hold up vanes (6x4 in.) on the poles facing the dan¬ 
gerous quarter. These stay wires are so constructed that they will break whon the 
wind blows at a rate of 60 miles per hour. The breaking of tbo wjro sets tho signal 
hells to ringing. 

A prognostic of thunder, B. Woodd-Smtht ( Nature, 84 ( 2896 ), No, 1800 , p. 152 ).— 
It is claimed that the formation of a small group of parallel streaks of clouds, seldom 
more than 3 or 4 in number, definite in form, and limited in extent and duration, 
appearing either as white streaks on the blue, or more rarely as darker streaks 
against nimbus or cumulo-nimbus, is almost always followed by thunder within 24 
hours. 

Scientific kiteflying (Science, 2896, May 89, p. 802 ; Nature, 54 (1806), No . 1890, p. 
156; Monthly Weather Rev., 88 (1895), No . 11, pp. 418-480, figs. 9),—" Instead of being 
flat and tapering at the lower end, the kites used are box-shaped, with their ends 
open and their sides partly covered with cloth or silk, and when fine piano wire is 
used instead of twine they are found to be splendid flyers. Recent ascents have 
reached altitudes of nearly a mile above sea level, and excellent results have been 
obtained by means of a self-recording instrument made by W. II. Fergusson, of the 
Blue Hill Observatory, which gives automatic readings of temperature, pressure, 
humidity, and wind velocity. Among the most important matters that have hith¬ 
erto been noted is the presence of cold waves and warm waves at considerable eleva¬ 
tions some hours before the temperature changes ore noted at the earth's surface. 
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The prospect of improving weather forecasts by snch means and by the use of small 
pilot balloons, which can be made at slight expense and can reach considerable alti¬ 
tudes, is considered to be very encouraging.” 

A. practical treatise on weather forecasting, J. R. Plumandon (Traitspratique 
de Xa Prtvmon du temps. Pans; G. Masson). 

Protection from lightning, A. McAniR {XT. 8. Dept. Ayr., Weal her Bureau BnX.ld, 
pp. 20, liifi.lA).— -Tliw is a revised edition of a previously issued circular upon the 
same subject (E. 8. It., 6, p. 20). , 

Meteorological observations, II. B. Battle, 0. F. von 11 ehrmann, and It. Nunn 
(JS T orf1i Carolina JSta. Met. Bulb. 78 , pp. 87-31, maps J; 79, pp. 85-70, maps J; 80, pp. 7.1-88, 
maps —The usual summaries of observa tions by the North Carolina Section of tho 
Climate and Crop Service of the Weather Bureau of this Department for March, 
April, and May, 1896. 

Report of the third annual meeting of the American Association of State 
Weather Services (1 7. 8. Dept. Agr. t Weather Bureau BuhH,pp.31 ).—This consists 
of nil account of the discussions aujl papers, olficers of the association, and list of 
those in attendance at the mooting held in Brooklyn, New York, August 17,1894. 


WATER—SOIIS. 

The improvement of unproductive black soils, TI. A. TIuston 
{Indiana tita. BnL 57,l>p. S3-100 7 pls. 4 7i fi(js. £). 

Synopsis. —The unproductive areas of deep, black humus soils known as ** bogus” 
lands occurring in central and northern Indiana, and which in many cases “ were 
formeily marshes or the bottoms of old ponds,” showed on chemical examina¬ 
tion none of tho characteristics usually assigned as the cause of unproductiveness. 
Experiments on 2 farms during i years indicate that the use of kainit and straw 
temporarily improved tho drainage, and thus increased the productiveness of 
these soils. A system of drainage which taps tho water-bearing gravel under¬ 
lying the humus soil and lowers tho water level to at least 40 in. by removing 
tho cause of unproductiveness insures permanent improvement. Syatezus of 
drainage having this object jn view are described. 

“ In nearly every county in central and northern Indiana may be 
found a kind of black soil, often known aw 1 bogus land. 7 It is also 
sometimes called 4 alkali, 7 but not correctly*, for the land has none of 
the real characteristics of alkali soil. 

“The size of the areas of unproductive black lands varies from a few 
square rods to a hundred or more acres. Many of the places where it 
is found were formerly marshes or tho bottoms of old ponds. Hu<*h 
land is found at all elevations above the level of the water courses from 
bottom lands beside the streams to the summit of the ridges or divides 
between the water courses. 77 

“The unproductive soil itself consists of partially decomposed organic matter 
nixed with more or less sand and clay. In the large areas the organic matter makes 
ip the greater part of the material and the soil has the general character of muck 
lands. In some of the smaller areas there is more mineral matter present. Often 
bhea© small areas are low places in fields of clay or loam and differ from the 
remainder of the field only in Jhaving more black matter in the soil and being at a 

6 level. On digging down in these small areas it is generally found that the 
^ to the hard pan, clay, or gravel is mnch greater in the 1 bogus 9 places than 
foil near the border of the bogus place, indicating that at one time the 
nUta Wtd filled with water to a considerable denth. and crraduallv became 
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filled up with the washings from the higher land surrounding it and with the 
products of the decay of the water plants growing in it. 

“ In the larger areas the stratification and general characteristics of muck beds 
are found, the muck being from a few inches to 15 ft. in depth .” 

Numerous samples of such soils were examined, but iu no ease was 
an acid reaction, metallic sulpliids, or ferrous iron compounds found. 
“The waters of such soils have always given the slightly alkaline 
reaction common to the waters of this section.” 

Analyses of air-dry samples of soil and subsoil gave the following 
results: 

Analyses of soil and subsoil of “ bogus lands f 



Soil. 

Subsoil. 

* 

Per cent . 
10 .120 
29.$U0 
3.220 
.400 
.105 

Per rent. 
lb. 230 
42.370 
2.810 
.270 
.108 


Nitrogen ... 

Phosphoric acid, P 2 b 5 . 

Potash X 2 0 . 



The percentage of humus was abnormally high. 

In some of the soils examined tile had been laid at the usual depth 
in the humus layer of soil without any improvement resulting, due to 
the fact that the pores and joints of the tile had been closed by the 
muck. Underlying the humus layer at a depth of 5 ft. or more was a 
bed of sand or gravel immediately overlaid by a thin bed of clay marl 
and carrying a strong flow of water. When holes were dug down to 
this layer, the water usually rose to within at least 30 in. of the surface. 

“All the observations . . . load to the conclusion that the real 
difficulty is the high permanent water level.” Different systems of 
drainage which it is believed would be effective in lowering this level 
are explained in some detail. Tn most of these, whore it is impossible 
to tap the water-bearing strata directly with tile, the main features are 
a series of permanent wells tapping the water-bearing strata and con¬ 
nected with tile at the depth to which it is desired to reduce the water 
table. 

From one experiment on twentieth-acre plats of this soil, with straw, 
kainit (1 ton i>er acre), and lime (L0,000 lbs.) singly and the last two 
combined, “it appears that the best yield [of corn] was obtained from 
the use of kainit, the next best from the use of kainit and lime, and 
the next best from the use of straw. ...” 

“In the years 1893,1894, and 1895 no further materials were applied to the plats, 
bnt observations were continued on them. . . . 

“All who have watched the progress of the experiments have agreed that the 
yields of the past 3 seasons on the treated plats have exceeded the yields of the first 
season. It therefore seems that one will be justified in calculating the returns on 
the yields of 1892. On this basis the application of a 3-inch layer of straw in 1892 
has given a net increase of no less than 44 bn. of sound com per acre for 4 years, or 
a total of 176 bn. 

“The net returns from the use of 1 ton of kainit per acre arc not less than 54 tJu. 
per aore for 4 years, or a total of 216 bn.” 
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On a second farm similar experiments were made with kainit and 
lime singly and combined, manure, and straw. One plat was subsoiled. 
The results were vitiated by injury from frost, but con firm in general 
those of the other experiments. 

“Tho results of tlio field work show that there iito satisfactory mol hoi In of tempo¬ 
rary improvement—methods that are easily applied and that are exceedingly profit¬ 
able from a commercial standpoint. 

“While there is reason to believe that the effects of this temporary Improvement 
may ext end over a number of seasons, . . . permanent improvement of such lands 
must he effected by efficient drainage.” 

Soil temperature and water, 0. Fdammarton (7 ini. Min. Ayr. 
France, 50 (1896), No. 2, pp. 262-268). —This is a part of the report of 
tho station of agricultural climatology fit A n visy, France. ()bservalions 
on the temperature of the soil at the surface and tit. depths of 0.05,0.10, 
0.115,0.50, and 1 meter are brieily summarized in tables and charts. In 
winter the highest temperature was observed at a depth of 1 meter, the 
lowest at a depth of 0.05 meter. A similar diurnal variation was also 
observed. In March and April the conditions were reversed, the soil 
being warmer at the surface than at a depth of 1 meter, and this 
remained the case until autumn. The average for tho year shows that 
the temperature of the soil was lowest at 0.10 meter and increased up 
to 0.50 meter, where it was practically tho same as at 1 meter. 

The depth and temperature of the water in 2 drainage wells near 
together, one 13.56 meters deep and the other 14.08 meters deep, 
were observed. There was considerable variation in the temperature, 
depth, and chemical composition of the water in tho 2 wells. Tho dif 
ferenfio in temperature and depth was on an average 0.5° O. and 
about 1.6 meter, respectively. The temperature of tho soil watej was 
very uniform throughout the year at a depth of 14 meters, being but 
slightly affected by the weather, except during a very cold period in 
February. 

Soil temperatures, <T. 1>. < JON1.KY (Wyoming Ufa. Hut. 27, pp. 12,19, 
28). —The soil thermometer used is described and a summary is given 
of observations at Laramie, Wyoming, since 1891 at depths of from 
3 to 72 in. 

In 1895 the mean temperature of tho air was 37.9°, at 3 in. 43.7°, at 
6 in. 44.4°, at 12 in. 44.2°, at 24 in. 4UP, at 30 in. 44.5°, at 72 in. 45°. 
The following are the mean soil temperatures for the past four and a 
half years: 


Mean soil temperatures from July f>, 1891, to December 81, (898. 


Period. 

Doptli. 

Air. 

3 IB. 

6 in. 

12 in. 

24 in. 

36 ill. 

72 in. 

1891 (from July 5). 

1892. .m./.. 

1898. 

1894. 

1885. 

Deg.F. 

38.4 

40.8 
39.1 

87.9 

Deg. F, 

44.6 

42.7 
43.1 
44 5 

43.7 

Deg. F. 

48.5 

44.5 
45.8 
45.8 
44.4 

Deg. V. 
49 8 
44.9 

45.1 
45 8 

44.2 

Deg. F. 

50.4 

44.7 

41.8 

45.5 

44.6 

Dm F. 
48. H 
46.1 
45.0 

45.5 

44.5 

Deg.F. 

51.7 

45.7 

45.8 
45,7 
45.0 
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The greatest difference between the readings of the 3-inch thermom¬ 
eter for 4 years (1892-’95) was l.S°; for theC-inch, 1.4°; the 12-inch, 1.6°; 
the 24-inch, 1°; the 36-inch, 1.0°; the 72-inch, 0.7°. 

The public lands and their water supply, F. H. Newell ( U, S. Geological Sur¬ 
vey Rpt.lS94-95,pp. 408-533, ph. 5,Jigs. 10). —This is an account of a continuation of 
work begun by the Geological Survey in 1879. The purpose of the present paper is 
^simply to point out the location of the public lands, to indicate in a general way 
their extent and position, and to lay before the public such facts as have been 
obtained concerning their broader physical characteristics, and their water supply. 
The latter is still a subject of investigation, and although considerable work relating 
to it has been done, in view of the enormous extent of country to be traversed it 
can hardly be said to be more than inaugurated.” 

The classification of the public land was provided for in the organic law of the 
Geological Survey approved March 3,1879. The mapping and study of soil condi¬ 
tions have proceeded?rapidly, and facts regarding the physical conditions of large 
portions of the national domain are now available. A detailed map is given show¬ 
ing the disposition made of public lands in the United States. Smaller maps are 
given which show the relative location of forests, woodlands, and irrigated areas, 
and the areas within which dry farming is attempted. The subject of water supply 
is treated under the general heads of sources of supply, including streams, wells, 
and reservoirs; and the supply of the individual States in the arid region. 

Nitrates in potable waters, T. Sciilossinu ( Compt . liend., 1*1 (1S9G), 2 Vo. 29, pp. 
1030-1038 ).—The results of examinations of three sources of water supply with ref¬ 
erence to nitric nitrogea and lime during the spring and summer of 1895 are reported 
in tables and diagrams. In one case the average amount of nitrogen found was 10.26 
mg., of lime 114.2 mg. per liter; in the others the figures were 11.61 and 106.5 mg., 
and 10.84 and 86.3 mg., respectively. 

Analyses of drinking water, J. L. Hills and B. O. White (Vermont Sta* lipt. 
1S94, pp. 84, 85). —Analyses with reference to drinking quality of 12 samples of 
spring water, 16 of well water, and 9 of reservoir or brook water are reportejJ. 


FERTILIZERS. * 

* 

A phosphate deposit in Juniata County, Pennsylvania, M. O. 

Ihlseng- and M. S. McDowell (Pennsylvania Sta. Bnh 3d, pp. Id, pi. 

1 ).—A preliminary report of investigation of the geology and 
chemical composition of a phosphate deposit in this locality to which 
the attention of the station'was called in 1895. 

r 

“The existence of an especially fertile narrow belt of soil along the two central 
ridges of Juniata County has been known to observant farmers for years. It was in 
this fertile belt that the discovery was made, along the outcrop of what is called 
the Oriskany sandstone. Between this and the overlying Onondaga limestone is a 
decomposed mass of marls and sands in which the phosphatic material is found. The 
seams lie conformably with the stratification of the country, and may be easily 
traced. The prospect has not yet been developed, though trenches and drifts have 
been dug at numerous points along the oontact, giving evidence of a persistent belt 
of phosphatic material which can be easily mined, is accessible to railroad, and 
incloses valuable material in amount sufficient to constitute an industry. 

“Three classes of phosphatic materials have thus far been discovered. The first 
is a friable white rook, locally known as 1 white vein/ containing in typical speci¬ 
mens from 29 to 64 per cent of bone phosphate. The second consists of red nodules 
similar in appearance to the so-called ‘ clay ironstones/ bnt containing from 45 to 
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52 per cent of bone phosphate, along with a considerable percentage of iron and 
alumina. The third class of material consists of blocks of what appears to be a 
dense blue limestone, but which appears on analysis to contain in the neighborhood 
of 40 per cent of bone phosphate of lime. 

"These various materials were not of a grade equal to that of the southern prod¬ 
uct, lmt will nevertheless bear transportarion to a moderate distanee. None of 
the samples contained caibonic acid, and the material is otlierw iso of fair grade for 
fertilizer manufacture. The present indications are lhat the deposits arc quite 
extensive. What renders the disco\ery of special interest and nnpoitance, how¬ 
ever, is the fact that almost exactly similar geological conditions exist in many 
other parts of the State. Moreover, the reports of the State Geological Survey note 
the occurrence of 'calcareous nodules 1 in precisely those localities. Apparently 
there is warrant for the belief that further explorations may develop quite exten¬ 
sive phosphate dex>osits in various parts of the Commonwealth. 

Analyses of commercial fertilizers, L. L. Van Rlyke (Now York 
Staio Sta. Bui . .00, n. ser., pp. 4 45 - 489 ). —Kotes are given on the law and 
regulations governing the fertilizer control in ISTew York State; the 
influence of different kinds of fertilizers upon plants; sources of nitro¬ 
gen, phosphoric acid, and potash in fertilizers; terms used in analysis 
of fertilizers; and valuation of fertilizers, with tabulated analyses of 
samples of fertilizing materials collected during the fall of 1895. 

"During the fall of 1895, there were collected 288 samples of commercial fertilizers, 
representing 182 different brands. 

“Of these 182 different brands, 133 contained nitrogen varying in amount from 
0.10 to 5 per cent. The average of all the guarantee analyses v as 1.60 per cent of 
nitrogen, while the average amount found by the station analysis was 1.73 per cent. 

"There were 181 brands which contained available phosphoric acid varying in 
amount from 5.36 to 16.81 per cent. The average amount of available phosphoric 
acid found by station analysis exceeded the average guarantee analysis by 0.85 per 
cent, tfie average of all the guarantee analyses being 9.12 per cent and the average 
actually found being 9.97 per rent. 

"There were 153 brands which contained potash varying from 0.53 to 49.02 per 
cent. The average amount of potash found by onr analysis exceeded tlie average 
guarantee analysis by 0.33 per cent, the average of all the guarantee analyses being 
2.75 per cent, and the average actually found being 3.08 per cent. . . . 

"Ofthe 182different brands collected, 76 were below the manufacturer’s guarantee 
analysis itt one or more constituents, in amounts varying from 0.01 to 2.91 per cent. 

"The amount of nitrogen was below the guarantee analysis of the manufael urer 
in 27 brands, the deficiency varying from 0.01 to 1.15per cent and averaging0,18 per 
cent. In 24 of the 27 brands the deficiency was not greater than 0.25 portent; in 
1 brand it was over 0.25 and below 0.50 per cent; in 1 brand it was over 0.50 and 
below 1 per cent; in 1 brand the deficiency was slightly over 1 per cent. 

"The amount of pho»i>lioric acid was below the manufacturer’s guarantee analysis 
in 33 brands, the deficiency varying from 0.02 to 2.91 per cent and averaging 0,58 per 
cent. In 14of the 33 brands the deficiency was loss than 0.25 per cent; in 10 cases 
it was above 0.25 and below 0.50 per cent; in 2 brands it was above 0.50 and below 
1 per cent; in 2 brands the deficiency was above l and below 2 per cent; in 3 brands 
it was above 2 and below 3 per cent. 

"The amount of potash was below the manufacturer’s guarantee analysis in 30 
different brands, the deficiency varying from 0.01 to 1.55 per cent and averaging0.43 
per cent. In 14 of the 30 brands the deficiency was below 0.25 per cent; in 5 brands 
it was above 0.25 and below 0.50 per cent; in 7 brands it was above 0.50 and below 
1 per cent; in 4 brands the deficiency was above 1 and below 2 per cent.** 
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Comparative tests during 1893 and 1894 of sulphate of am¬ 
monia and nitrate of soda, H. Grahl (Jdhrh. deut. landw. Oes.. 10 
(1895), pp. 182-487). —A brief review is given of experiments by Marcher, 
which indicated that with small applications nitrate of soda and sul¬ 
phate of ammonia were about equally effective but with larger applica¬ 
tions the nitrate was superior to the sulphate; by "Wagner, which 
indicated that the effectiveness of the nitrogen in sulphate of ammonia 
as compared with that in nitrate of soda was as 90:100; and by Seliultz- 
Lupitz in the summer of 1890, which showed that the effectiveness of 
the nitrogen in both nitrate of soda and sulphate of ammonia was 
increased by the application of lime, the benefit being more marked in 
the case of the latter. 

The experiments reported in this article were carried out on 12 ten- 
are (119.6 sq. yds., or nearly £ acre) plats, to each of which were applied 
a basal fertilizer of 60 kg. (132 lbs.) of Thomas slag and 80 kg. (176 lbs.) 
of kainit. Two plats received in addition 20 kg. (44 lbs.) of nitrate of 
soda; 2 plats, 15 kg. (33 lbs.) of sulphate of ammonia; 2 plats, 200 kg. 
(440 lbs.) of lime in addition to 20 kg. of nitrate of soda; and 2 plats 
the same amount of lime in addition to 15 kg. of sulphate of ammonia; 
while 2 i>luts received lime without nitrogen. Crops of wheat and rye 
were raised on these plats during both 1893 and 1894. 

The yields of grain and straw are tabulated in detail. The results in 
1893 are too variable to admit of definite conclusions. Those obtained 
in 1894 indicate that the relation between the effectiveness of nitrogen 
in nitrate of soda and sulphate of ammonia is as 100:93 as regards pro¬ 
duction of grain and 100: 95 as regards production of straw. * The 
addition of lime increased the effectiveness of the nitrate of soda 8 
per cent and the sulphate of ammonia 4J per cent, so that in this 
case the relation between the effectiveness of the 2 forms of nitrogen 
was the same as that reported by Wagner, namely, 100:90. 

. Pot experiments with refuse lime from beet-sugar factories, 
G. Faye (Vgeakr. Landm ., 11 ( 189 ( 1 ),p. j:t8). —Experiments were made 
with oats grown in pots holding about 1 1 lbs. of soil. The soils used 
were different mixtures of (1) garden soil and washed sand; (2) garden 
soil and*heavy clay; and (3) clay, sand, and refuse lime from beet-sugar 
factories. Three series of experiments with 9 or 10 pots in each were 
conducted. The addition of sand to the garden soil increased the yield 
of oats, the highest yield (at the rate of 12,944 lbs. of grain, roots, and 
straw per acre) being obtained with a mixture'of 7 parts of sand and 
8 parts of garden soil. The pots to which refuse lime was added 
showed a very marked increase in the yields obtained; the mixture of 
3£ parts of clay, 3£ parts of sand, and 3 parts of lime yielded at the 
rate of 13,895 lbs. of total crop per acre (4,520 lbs. of grain and 9,375 
lbs. of roots and straw), against a total yield of 5,673 lbs. (1,153 lbs. 
of grain and 4,520 lbs. of roots and straw) from a mixture of 4£ parts 
clay, 4| parts sand, and £ part of refuse lime. —F. w. woll. 
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Fertilizer problems, P. Wagnee (DUngungsfragen. Berlin: Paul Barey, 1896, 
Nos. 1, pp. 40; 2, pp. 39, Jigs. 6; 3, 2 >p. 50, figs. 15).—This is a third revised edition of 
part 1 and a second edition of part 3. Part 1 contains the following articles: Is it 
rational to fertilize with ground Belgian phosphate? Can the purchase of prepared 
phosphate meal ho recommended! Is there a cheap mineral phosphate which can be 
used with profit as a substitute for Thomas slag? How can the farmer protect him¬ 
self against adulterated Thomas slag? Is there an easily soluble and a difficultly 
soluble Thomas slag? What kind of guaranty should a fanner demand in order to 
protect himself from low-grade Thomas slag and other i>liospkates ? • On what, prin¬ 
ciple should the trade in Thomas slag be regulated ? Will it be commercially profit¬ 
able to produce an easily soluble and quick-acting Thomas slag? Under wha5 
conditions will fertilizing with Thomas slag be most profitable and under what con¬ 
ditions will the use of superphosphate bo preferable? What precautions must be 
observed in field experiments with phosphates in order to avoid false conclusions? 

Tart 2 contains the following articles: What crops increase the nitrogen supply 
of the farm? What plants are adapted to the purposes of green manuring? Is it 
true that liberal fertilizing with potash and phosx>horio acid increases the nitrogen 
assimilation of leguminous plants? Is it true that green manuring on the better 
class of soils is an agricultural error? Under what conditions is green manuring 
rational and under what conditions is it to be considered a mistake? What are the 
secondary influences of the practice of green manuring? 

Part 3 contains the following articles: What do field experiments with fertilizers 
teach? Results of field experiments with fertilizers at the Darmstadt station on 
barley, oats, and potatoes. How much phosphoric acid and potash should be applied 
to different plants ? How much nitrogen should be applied to wheat, oats, barley, 
rye, clovers and other leguminous jdants, carrots, beets, cabbages, potatoes, com, 
and tobacco? How must Thomas slag be prepared in order to be quick and sube in 
its action? 

Fertilizer for plants, C. H. Thompson ( Ztechr. angew. Chem., 1890, No. 10, p. 
299). —A patented process in which a mixture of 4.5 kg. soot, 7.2 kg. fine ground 
hone, and 7.2 kg. gypsum is boiled m 225 liters of water containing 240 gm. of phos¬ 
phoric acid and absorbed in peat or moss. 

The influence of carbon bisulphid on the growth of plants, Macii (VKngrals, 
11 (1896), No. 23, p. 543). —Applications of 200 gm. per square meter increased the 
yield of oats, corn, potatoes, and boots to a marked degree. 

The use of sewage water on meadows in Alsace {Jour. Landw., 44 (1890), No. 
2, pp. 195-200). 

'Note on the deposits of guano in Peru, D. Ojuspo (JJBngrais, 11 (1890), No. 22, 
pp. 517,518). 

Fotassic fertilizers, G. Smkth andO. SciiREiBEit (J/Bngrais, 11 (1890), No. 22, pp. 
516,517). 

Superphosphate-gypsum, T. Pekikfku (Dent, landw. Presse, 23 (1890), No. 48, p. 
425). 

Commercial fertilizers H. A. Huston and W. J. Jones (Purdue University special 
But., May, 1896, pp. 8). —Brief notes on the extent of the fertilizer trade in Indiana 
and on the quality of fertilizers sold in that State, explanation of terms, and tabu¬ 
lated analyses and valuations of 378 samples of fertilizers. 

Analyses of commercial fertilizers (Kentucky Sta. Bui. 60,pp.l33~148). —Tabu¬ 
lated analyses and valuations of 63 samples of fertilizers, with explanatory notes. 

Inspection of fertilizers in Maine in 1896, W. H. Jordan, J. M, Bartlett, and 
L. H. Merrill (Maine Sta. Bui. 85, pp. 17).— Analyses of 76 samples of fertilizers 
furnished by the manufacturers or dealers in compliance with the State law. 

Fertilizer analyses, H. B. Battle (North Carolina Sta. Buis. 37, pp. 81; 38, 
pp. S). —The usual notes and explanations, and tabulated analyses and valuations 
of-279 samples of fertilizers. 
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Analyses of fertilizers, J. L. Hills and B. 0. TViiite ( Vermont Sta. Bpt. 1894, 
pj). 82-Si). —Analyses are leported of 15 samples of wood ashes, 2 of limekiln ashes, 
1 of refuse tannery salt, 1 of refuse from soap works, 2 of granite dust, 2 of guano, 
and 6 of muck. 


FIELD CHOPS. 

Cotton culture, B. J. Betjdiku- (Georgia Sta. Bui. 31, pp. 389-417). 

Synopsis .—As a result of experiments at the station, King Improved variety, a dis- 
* tanee of 1 by 4 ft., 400 lbb. of a oompleto fertilizer per acre, applying two-thirds 
of the fertilizer before planting and one-third with the seed, superphosphate 
instead of Tennessee soft phosphate, and leaving the cotton without topping, 
are recommended. 

This is a continuation of work published in Bulletin 27 of the 
station (E. S. K., 0, p. 884). 

Test of varieties (pp. 391-397).—Eighteen varieties were tested. The 
yield at each picking, number of bolls to the pound of seed cotton, 
number of seeds in 1 lb., yield of lint and seed, percentage of lint, and 
total value of lint and seed are tabulated. The largest yield of lint 
(511 lbs. per acre) was made by King Improved, which stood fourth 
in the yield of seed cotton and seed, thirteenth in size of boll, 
and second in earliness. In a comparative trial of Jones Improved 
and. King Improved, the latter yielded 1,759 lbs. of seed cotton per 
acre, surpassing Jones Improved by 108 lbs., and in money value of 
yield by $6.27 per acre. 

Distance experiments (pp. 397-402).—In rows 4 ft. apart single stalks 
were left at distances of 1, 2, 3, and 4 ft. During this and the 4 pre¬ 
vious years, on the manured and unmanured plats, the largest yield 
was made on the plats planted at distances of 1 by 4 ft. 

The following table gives the yield of seed cotton for different dis¬ 
tances for each year of experiment: 


Yield of seed cotton at different distances* 



4bylft 

4 by 2 ft 

4by3ft 

4by4ft 


Pounds 
3*943 
1* 610 
1,903 
2,005 
2,270 

Pounds. 

2,027 

1,510 

1,905 

1,812 

2,047 

Pounds. 

2,007 

1,501 

1,925 

1,843 

1,985 

Pounds. 
1,838 
1,439 
1,770 
1,871 
1,787 

1892.*. 

1893 . 

1804. 

1895. 

Averages of 5 3 ears...!. 

1,960 | 

1,861 

1,852 

1,696 


In an experiment on tlie distance between rows, with a uniform 
number of plants per acre, the largest yield was from the 2-foot rows. 

Effect of increasing amount of fertilizers (pp. 402-405)..—In this experi¬ 
ment a complete fertilizer was applied at the rate of 400,800, and 1,200 
lbs, per acre and the results compared with those obtained on* check 
plats. With the variety King Improved a profit of 18S per cent was 












42 


EXPERIMENT STATION RECORD. 


made when. 400 lbs. of fertilizer was used, and with tlie Jones Improved 
00 per cent; where 800 lbs. was applied the gain fell to 13 and 20 per 
cent, respectively; and with 1,200 lbs. there was a gain of 10 per cent 
and a loss of 33 per cent, respectively. 

Applying fertilizers in the drill (pp. 103,400).—In different cases fer¬ 
tilizers were applied (1) all before planting, and (2) two thirds before 
planting and one-third with the seed; the results favored the latter 
course. 

Tennessee soft phosphate vs. acid phosphate (pp. 407,408).—Suporphos* 
pliate in a complete fertilizer was compared with 1, 1A, and 2 times the 
same amount of Tennessee soft phosphate. The latter was applied in 
each case at a loss. 

Effect of topping cotton (pp. 408,400).—Single rows were topped July 
1 and 15 and August 1 and 15; others were not topped. The author 
concludes that the topping proved a decided injury. 

General fertilizer experiments (pp. 410-410),—In 1895 the formula giv¬ 
ing best results was 408 lbs. of acid phosphate, 30 lbs. of muriate of 
potash, and 280 lbs. of cotton-seed meal (or nitrate of soda 130 lbs.); the 
mixture contained 8.77 per cent of available phosphoric acid, 2,54 per 
cent of potash, and 2.54 per cent of nitrogen. 

Cowpea, W. O. Stubbs, W. E. Dodson, and M. Bird (Louisiana 
Stas. Bui . 40, 2d ser., pp. 1439-146\% —This is mainly a popular bulle¬ 
tin, partly compiled, on the cowpea. 

In an experiment to determine whether the present varieties had been 
produced by cross-fertilization 7S plants were selected, including 24 
varieties. When the liower huds were formed each plant was sur¬ 
rounded by a wooden frame. Oiie-lialf of these were covered with 
mosquito netting and the remainder with thin muslin. Pollen was 
dusted by hand on the stigmas of 12 plants covered with netting, but 
no difference in results was observed. Over 95 per cent of the pro¬ 
tected flowers matxired seed, showing that the flowers are self-fertiliz¬ 
ing. Close observations failed to detect any cross*fertilization by 
insects. Flowers fertilized artificially failed to produce seed. * 

From a study of 03 varieties the authors conclude as follows: 

"It would seem, tlwn, that as far us wo can tell 1 original form of the cowpea 
was selected for cultivation, and in the natural tendency to vuiy fiom that original 
form under now environments some forms would miso exhibiting now characters. 
These individuals were selected and preserved, tlio uew characters tending to become 
more permanent. The offspring of these would often tend to revert, and other varia¬ 
tions arising would keep in existence many of the connecting links between tlio 
original and the new forms. 

"Many of the so-called varieties of the cowpea are forms of those connecting 
links. All forms studied by me can not claim to he more than 1 species, Vlgna einen- 
sif^with the possible establishment of a small number of varieties," 

During 3 years a green-manuring experiment was conducted at 
tie sbdftion wi^Ji 12 varieties of the cowpea on 12 plats, 9 by 9 ft. The 
l bf each variety was sown at the rate of 2 bu. per acre. On one- 

t 
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half of each plat the vines and roots were removed when the crop was 
ripe; on the other half they were plowed under. In the spring and 
fall of each year a sample of soil from each half plat was analyzed for 
nitrogen, phosphoric acid, and potash. Tabulated data are given con¬ 
taining analyses (fertilizer constituents) of different parts of the plant 
and analyses of the soil of the plats. 

The largest amounts of fertilizing ingredients were found in the soil 
of the plats on which the varieties Black, Unknown, Tiulian, Bed Pep¬ 
per, and Clay were plowed under, showing an estimated gain for 3 
years of 190 lbs. per acre for the soil from which the crop had been 
removed and 395 lbs. per acre for the green-manured soil. 

The results of experiments are summarized in part as follows: 

“ Tlie best varieties of peas for vines and green manuring are the Unknown. Black, 
Clay, Red, otc., while the strictly bunch varieties. Whippoorwill, Blue, Black-eye, 
etc., give larger returns in peas. 

u Cowpea vines can be converted into bay or preserved as silage, both of which have 
proven by repeated experiments to be palatable and nutritious food for farm stock.” 

On account of its capacity for gathering nitrogen the cowpea is 
regarded as a valuable crop in a rotation for the South. X 3 years 7 
rotation with 5 crops (oats, cowpeas, cotton, and corn and eowpeas), 
with suitable fertilizer for each crop, has been found most effective in 
building up worn soils. The vines should, if jmssiblo, be converted 
into hay or silage and fed to stock. If they can not be thus utilized, 
they should be plowed under for green manure. 

On the ground of economy it is recommended to plow under the 
green manure early in the fall and sow the ground later in some winter 
crop, like rye, to be turned under later if a spring crop be desired. 

Miscellaneous fodder crops, J. L. Hills (Vermont Sf<t. Tlpt. 18M, 
pp. 107 , 168). —The yield and composition with reference to both food 
and fertilizer ingredients are given for the following crops grown 
experimentally at the station: Soja bean, hairy vetch, hairy vetch and 
oats, spring vetch, spring vetch and oats, and serradella. 

“ [Soja beans, green and black medium varieties] wore grown in 1893, as well as in 
1894, and proved satisfactory each year. . . . No other leguminous lined crop which 
we nave grown has given ns better returns in tonnage of green fodder, dry -matter, 
or protein. The green variety this year yielded at the rate of tons green fodder, 
2 tons dry fodder, and nearly a quarter of a ton of protein to the acre. The crop 
was poorer in protein than last year’s growth. . . . Although good growths were 
made [of hairy and spring vetches with and without oats] our experience with these 
crops for several years does not lend us to consider them equal to peas and oats. . ., 
[Serradella yielded] about a ton of dry matter to the acre. ... We recommend it as 
a promising forage crop.” 

Experiments with oats, C. 0. Georgfison, F. 0. Burtis, and 
D. H. Otis ( Kansas Sta . Bui. 54, pp. 115-125). 

Synopsis .—Spring plowing, early sowing, hot-water treatment for smut, heavy seed, 
the shoe drill with press wheels, and cutting when ripe are recommended. 

This is a continuation of work published in Bulletin 42 of the station 
(E. S. B.j 5, p. 1072), Tabulated data are given for each jpet of eiperi- 
ments. 

4256—No. 1-4 
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Method of preparing land (pp. 11G-118).—Fall plowing, spring plow¬ 
ing, and disking the land were compared ; also cultivating the seed in 
w. drilling. “The spring-plowed land on which the seed was drilled 
in gave the best results in nearly every instance.” 

Time of seeding (pp. 118, 110).—This experiment occupied 45 plats. 
Oats were ro\n n March 1, 8,15, 22, 29, April 5,12, and 20. The yield 
decreased as the date of sowing became later. 

Hot-water treatment for smut (pp. 110,120).—This treatment has also 
been described in Bulletin 29 of the station (E. S. B., 3, p. 780). “The 
average for the 5 years shows a gain of 2 bu. to the acre in favor of 
the treatment.” 

Light, medium , and heavy seed (pp. 120,121),—The averages for the 6 
years give a yield of 28.48 bu. for light seed, 29.83 bu. for medium, and 
30.70 for heavy seed. 

Methods of seeding (pp. 121,122).—As the average of 5 years 5 trials 
broadcasting yielded 20.18 bu. i>er acre, seeding with the hoe drill 25.71, 
seeding with the shoo drill with press wheels 30.31, and seeding with 
the shoe drill without press wheels 28.72 bu. 

Amounts of seed (pp. 122,123).—In 1894 and 1895,1£ to 2J bu. gave 
the largest yields,* in the 3 years previous, 4 bu. gave the largest 
returns. 

Time of harvesting (p. 123).—In 1894 oats cut in the dough yielded 
17.85 bu., cut in the hard dough 21.08, and cut when ripe 20.37 bu. 

Varieties (pp. 123,124).—The following have given the largest aver¬ 
age yields for 5 years: Northwestern White, Belgian, Pedigree Bed 
Bust Proof, Board of Trade, Golden Sheaf, and Brown Winter. 

The assimilation of fertilizing materials, and the fertilizer 
requirements of rye, Bemy (Jour. Landw44. (1896), Mo. 1 , pp. 31- 
108 ).—After a discussion of the relation between the fertilizing mate¬ 
rials taken up by the plants and the increase in plant substance, the 
author reviews the work of previous investigators in this line. 

Experiments wore conducted in 1891 and 1893 on 50 plats of 50 
square meters each. Nitrate of soda 3 kg., carbonate of potash 3Jkg., 
and superphosphate 3 kg. per plat were applied singly, two by two, 
and all three together. 

Full tabulated data are given and discussed under the following 
heads: Effect of manuring (1) on the morphological development of rye, 
(2) on the yield; absolute quantities of fertilizing materials; assimila¬ 
tion of fertilizing materials, and the manorial needs of rye. 

On the basis of the experimental data the author concludes that 
certain laws obtain in the relation between the assimilation of fertiliz¬ 
ing materials and the production of dry substance in rye; that both 
processes, as well as the relations between them, are little affected by 
the manuring, and that the weather has more influence on these proc¬ 
esses than the manuring. 

• It was found that a rapid assimilation of nitrogen took place in the 
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spring, and that this process appeared to last till shortly before ripen- 
, ing. The intensity of this process of assimilation in different stages of 
growth was very different. Valid general rules for the form and time 
of nitrogen manuring can not be given with exactness. The weather 
conditions are a considerable factor in the problem. 

The small amount of nitrogen needed m the fall is supplied by the 
residue of former application s and by the natural provision in the soil. 
At the beginning of growth in spring is the most important time for 
applying nitrogen for rye. 

As to potash, there is a large class'of soils on which its application 
would be advisable for rye growing. 

The assimilation of phosphoric acid is distributed quite uniformly 
over the whole period of vegetation. Eye must accordingly have the 
power to make a full use of an application of phosphoric acid that 
becomes gradually soluble. The most suitable time to apply phos¬ 
phoric acid to rye seems to be in the fall. 

Trifolium pannonicum {Dent, laudiv. Presxe, 23 {1896), JS T o. 21, p. 180, 
fig. i).—The everlasting clover of rannonia has not yet been culti¬ 
vated as a fodder plant. It contains quite a high percentage of albu¬ 
minoids. It is rather hairy, and on this account it must bo cut at the 
beginning of bloom to be acceptable to cattle. 

It has a deep, branching root, hearing several, often 20 to 30, upright 
stalks. It requires a deep soil. The flower heads are yellow, 4= to 8 
cm. long, and the plant is dependent on insects for its fertilization. 
This clover has a special value in cold mountainous regions where red 
clover will not succeed. It stood the winter quite well in the Piirstenalp 
at a height of 1,782 meters above the sea. 

A bed of 2 square meters yielded at the first cutting, June 2,12.3 
kg. green fodder; at the second cutting, Sept. 28, 8.0 kg., standing 60 
to 70 cm. high before cutting. 

Air-dry plants cut in bloom contained per 1,000 parts: Nitrogen, 19.6; 
ash, 102.9; phosphoric acid, 5.9; potash, 34.9; lime, 20, and magnesia, 
3.4. ^Calculated to a water content of 14 per cent the proportion of 
food constituents is as follows: . 


-Food constituent* of Trifolium pannonicum. 



Crude 1 
albumi¬ 
noids. 

Crude 
fat, ; 

Nitrogen- 
free ex¬ 
tract. j 

Crude 

iiber. 

Ash. 

First cutting.. _ _. 

Per cent. 
12.28 
, • 12.18 

Per cent . 
1.49 
1.89 

Per cent. 
46.42 
48.28 

Ter cent 
80.40 
27.36 

Per cent. 
10.24 
10.26 

Second cutting.... 



Cultural experiments with American wheat, Eamm {Deut. landw , 
Praise, 33 {1396), JTo. 34, pp. 303, 306, Jigs. 31 ).—At I'oppelsdorf on 
November 24,1894, 5 varieties of American winter wheat were sown 
for trial at the rate of 80 lbs. per Prussian morgen. Notwithstanding 
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the severe winter, tlie stand in the spring was good, but the spring and 
summer drought shortened the harvest. The following are the yields 
of grain per hectare: Mold Red Prolific 2,737 kg., Reliable 2,478 kg., 
Tuscan Island 2,004 kg., Fulcaster 1,901 kg., Valley 1,811 kg., and 
Carman No. 1 1,573 kg. 

The change in quality of the grain is striking, as shown in the follow¬ 
ing table, in which the weight of 100 kernels of the original seed is 
compared with the same grown at Poppelsdorf. 

Weightier 100 lentela and per hectoliter of American wheat as sown and as harvested. 


- 


Weight of 100 ker¬ 
nels. 

Weight 
per hecto¬ 
liter. 


Variety of wheat. 

Original 

seed. 

Seed 
grown at 

Mold Til'd "ProUfle,......... 

Ora ms. 

5 2.11 

0)m\s. 

5 361 

Kg. 

rtA o 

Reliable.-... 

V295 
3,769 
3,028 

2 , m 

2,237 

O’, 480 
4,870 
3,330 
4,877 
3,829 

• U 
7* ft 

(Jarman No. 1........ 

ft) O 

•71 ft 

Tu8ca.ii Island................ 

li.o 

74 0 
70 8 

Valley... 

Fuleaister. 

74.6 



With the exception of the Tuscan Island, the size of the kernel was 
increased, and this was coincident with an improvement in quality; 
this was especially true of Reliable, as shown by the high weight of a 
hectoliter. 

Report on agriculture and the culture of coffee in Mexico, Schoenfeld {Bui. 
Min. Agr. France, 50 {1896), No. 2, pp. 311-317 ).—The part of this report referring to 
coffee is of especial interest. This crop has been grown successfully for many years 
and the area devoted to it has been tripled in the last 5 years. It succeeds best 
between the 18th and 22d parallels at altitudes varying'from 3,500 to 4,500 ft. above 
the sea, i.e., as near the frost line as it is safe to approach. The soil and culture are 
described at some length. The cost of production varies from 4 to 6 ots. per pound. 
The prieeis at present 14 to 16 cts. per pound. The plants commence to bear when 
b j ears old and live on an average 20 years. 

Forage plants for South Dakota, T. A. Williams (fiouth Dakota Bui 45, pp. 19, 
figs. 3 ).—Descriptive and cultural notes, including results of experience at the sta¬ 
tion, are given on smooth brome grass, sheep fescue, hard fescue, red fescue, timothy, 
red clover, alsiko clover, and white clover. Three mixtures of grass seed for sowing 
without nurse crops are suggested. 

Variety test with sugar beets, mangel-wurzels, and potatoes, E. von Pros- 
kowktz, Jr. {Die Sortenprilfung lei Zuckcrriibcn, Futterruhen und Kartojfeln. Vienna: 
W. Frick , 1895 ).— ‘ u is stated that variety tests are more*satisfa(*tory than fertilizer 
tests and that the two should never be combined. Variety tests should be made on 
plats containing 100 to 200 square meters. To bring out only varietal characteris¬ 
tics the plats should he unmanured and have a homogeneous soil. A test should be 
repeated two, or better, several years. Corrections should be made for blank spa ces. 

Experimental results bearing on variety tests with sugar beets, mangels, and 
potatoes are given and discussed. 

The conclusions are that there is no variety suited to all conditions; that every 
place makes its peculiar demands with respect to the variety; that the acceptance 
of foreign experience without investigation is a doubtful procedure; that for a par¬ 
ticular farm results that shall bo as free as possible from objection can be obtained 
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only through experiments carried ont on tlie farm and continued through several 
years; and that such variety tests are an agricultural necessity. 

Tobacco, M. Popovici (Tutumil. Bucharest: F. Gobi Fli , 1896,pp. 186, figs. J«S).— 
This is a general treatise, giving the natnral history of tobacco and the chemistry, 
culture, technical treatment, fermentation, and manufacture of extracts. 

Harvesting seed leaf tobacco crop ( Amer . Agr. (mid. ed.) 58 (1896), Xo. 7,pp. 
121 , 122 ). 

The hardness of the grain in the principal varieties of wheat, N. A. Cobb (Agl. 
Gaz. X. 8. Wales, 7 (1896), Xo. 5, pp. 279-298, figs. 28).— Forty grains each of 51 
varieties of'wheat were tested for hardness for the crops of 1893,189*1, and 1895. 

A study of new forage plants, C. and IE. Denajffe (Plantes foui'ragires nouvclles, 
etude. Garignm: 1896, pp. 49). 


HOBiTICTJLTTJEE. 

Subirrigation in the greenhouse, W. J. Green and E. O. Green 
(Ohio Sta. Bui. 61, pp. 57-76, pis. 5). 

Synopsis .—This bulletin discusses the construction of greenhouse benches and beds 
for subirrigation, the history of subirrigation, a comparison of surface and sub- 
irrigation, and the results of experiments in bubirrigation. The latter is highly 
recommended as the best method of greenhouse watering. Notes on the culture 
of lettuce under glass are included. 

In tlie construction of greenhouse benches for subirrigation water¬ 
tight beds are necessary. These may be made of boards with the 
cracks battened and cement spread over the bottom to a depth of 
about half an inch and 1 to 2 in. thick at the angle with the side¬ 
boards. A better plan, however, is to construct the benches on racks 
of gas pipe a few feet above the ground, on which may be laid bottoms 
of tile, a size 12 by 24 in. being recommended. The sides of the 
benches may be made of ordinary roofing slate, 7 by 24 in., held in 
place, as are the bottom tiles, by means of iron clips and caps. After 
the tile and slate are in place, cementing is to be done as in the case‘of 
wooden benches. The irrigation tiles may be laid lengthwise or cross¬ 
wise the beds; but if the runs are longer than 50 ft. there should bo 
from 1 to 2 in. fall in that distance. Two-and-a-half-inch drain tile are 
considered cheapest and best, simply placed end to end in rows 2J ft. 
apart, and opening on the surface at the upper end, where water may 
be poured in. To guard against a too rapid flow of water toward the 
lower end, strips of tin should be inserted in the joints of tile at inter¬ 
vals. Prom 6 to 10 in. of soil lias been found sufficient for most purposes. 

The history of subirrigation in the greenhouse is briefly discussed, the 
method, it is claimed, having been first tried at the Ohio Station. It 
is stated that watering by subirrigation is more cheaply and efficiently 
done than by the ordinary method, as both labor and water are saved and 
the moistening of the earth is distributed more evenly. The difficulty 
frequently met with in surface watering, due to the foliage of the plants 
preventing thorough watering of the soil, is obviated by subirrigation, 
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and by subirrigation the soil does not become compact. Experiments 
have indicated that plants are less liable to suffer from overwatering 
and diseases by subirrigation than when the water is applied to the sur¬ 
face; and all classes of plants that are usually grown upon greenhouse 
benches have been found to thrive best by subirrigation. It is believed 
that aeration of the soil is also favored by the presence of the tile. 
Many garden vegetables and ornamental plants have been successfully 
grown by this method. 

Detailed notes and tabulated data are given of 10 varieties of lettuce 
grown by surface watering and subirrigation, with a gain in weight of 
from 40 to 100 per cent in favor of the subirrigated plants. The 
variety Grand Rapids was chiefly used in the experiment. The plants 
were started in flats, watered by being set in shallow vats of water, 
and transplanted as soon as the second leaf appeared, placing them 
2 by 2 in. apart. The temperature was kept at 50 to 60° by day and 
40 to 50° by night, as a higher temperature was found to favor the 
development of lettuce rot. Ventilation was also found to be impor¬ 
tant. It is stated that the plants may be sprinkled once when set in 
the bed, but after that it is not necessary, nor is there any need of 
sprinkling the walks in order to render the air moist. A subirrigated 
soil should be kept so that it is rather dry on top and wet enough 
below to retain the shape given it when pressed in the hand. 

The illustrations are from photographs, showing different stages in 
the construction of greenhouse benches for subirrigation and compar¬ 
ing surface and subirrigated lettuce plants of the same age. 

Cabbages, H. P. Gotti/d (Maine 8ta. Bui. 24, 2d ser., pp. 4 ).—Notes 
on experiments with cabbages to test the influence of size of seed, 
results of tying up the outer leaves, the effect of mulching, and to 
compare shallow and deep cultivation. 

Three varieties were compared to test the effect of size of seed on 
the heads. In 2 varieties the larger seed was found to produce much 
heavier heads. Tying up of the outer leaves was found to have no 
influence upon the maturity of the head, as is popularly supposed, 
while it caused a marked decrease in size, and the moisture collecting 
within the leaves almost invariably caused the heads to decay. Mulch¬ 
ing the plants with swale hay produced heads slightly larger than were 
borne by unmulched plants used as checks. But little effect on the size 
of the heads was produced by deep cultivation, but plants so treated 
appeared to mature more uniformly than when shallow cultivation was 
given. Tabulated data are given on the different experiments. 

Garden peas, B. C. Btjeeum (Wyoming Sta. BuL 2 C J pp . 1^9-167 ).— 
This consists of cultural notes and tabulated data for 38 varieties of 
peas that have been grown at the station for two or more years. In 
1895 late frosts injured all varieties, more or less. Irrigation was 
given 4 times during the summer. Extra Early Premium Gem gave 
the heaviest weight of peas in the pod, amounting to 3 lbs. 9 oz. 
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per gallon. The average of the varieties "was about 3-£ lbs. Of shelled 
'peas, Lee Earliest proved the heaviest, a gallon -weighing 1 lb. 11 oz. 
The yields, earliness, and hardiness of the varieties are compared, and 
the varieties Alaska, Sterling, Telephone, Telegraph, Admiral, Blue 
Imperial Dwarf, Black-eyed Marrowfat, and Melting Sugar arc recom¬ 
mended for general planting. 

Some market vegetables for Florida, P. H. Rolfs (Florida 8ta. 
Bui. 31, j)j). 140-190 ).—This bulletin gives cultural directions for the 
growing of several kinds of vegetables for market, preceded by direc¬ 
tions for the starting of the plants. The adaptability of the light sandy 
loams of Florida for vegetables is discussed and detailed directions 
given for the construction of hotbeds, cold frames, and plant beds. The 
selection of the soil, planting, cultivation, preferable varieties, manur¬ 
ing, and marketing are discussed for beans, beets, cabbages, cauliflow¬ 
ers, celery, cucumbers, eggplants, lettuce, onions, English peas, and 
tomatoes. Directions are given for calculating the fertilizers required 
by different plants, and for each vegetable a fertilizer formula is given. 

The subject of tomatoes is treated at some little length, the impor¬ 
tance of good seed being emphasized, and considerable space devoted to 
the seed bed, hardening off, and setting the plants. Great care in pick¬ 
ing and packing the tomatoes in crates just before they begin to turn 
red is urged, that the fruit may be as presentable as possible for market. 
The subject of canning is also briefly discussed, and it is believed that 
canning establishments are at present too uncertain investments to 
warrant their establishment without deliberate consideration. The fol¬ 
lowing varieties are recommended: For shipping—Perfection, Aristo¬ 
crat, Beauty, New Stone, and Paragon; for home use—Favorite, Beauty, 
Golden Queen, Royal Red, and Potato Leaf. 

Apple culture in Wisconsin, E. S. Goff (Wisconsin 8ta. Bill. 45, 
pp. 21 ).—This bulletin is a compilation of notes and data gained from 
172 apple growers iu the State who responded to a circular letter sent 
out by the station containing a number of queries relative to varieties 
and methods. From the reports received the majority of the apple 
orchards of the State are located in the counties Waupaca, Rock, Wal¬ 
worth, Lafayette, and Kewaunee, although answers wore received 
from orchardists in 19 other counties. Of the apple trees in the State 
88 per cent belong to 27 varieties, of which Oldeuburgh (Duchess), 
Wealthy, Famense, Longfield, McMahon, Whitney No. 20, Haas (Horse 
apple), Tolman Sweet, Tetofski, and Golden Russet are most cultivated. 
Of these 10 varieties but 3 are of Russian origin, which shows conclu¬ 
sively that there is much to be hoped for from the hardiest native 
varieties. The varieties Oldeuburgh, Tetofski, Tolman Sweet, Haas, 
and Famense are cited as being most resistant to cold, in the order 
given. As regards productiveness, Oldeuburgh, Longfield, Wealthy, 
Famense, and Hass lead in the order given, while Oldeuburgh, Fameuse, 
Wealthy, Haas, McMahon, and Ben Davis sell best in market. Alorge 
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number of the correspondents reported having sprayed their apple 
trees, and the majority of those who did so found the results beneficial. 
As regards keeping the orchaids in grass or giving them dean cultiva¬ 
tion, G1 correspondents recommended keeping the soil constantly culti¬ 
vated and usually growing some crop, while 62 would seed the orchard 
to grass after the trees are of bearing age. The vast majority of cor¬ 
respondents were in favor of planting Wisconsin-grown trees, while 
but 4 answers reported better success with eastern grown trees. 

The codling moth was reported the most serious enemy of apples, 
but borers, bark lice, tent caterpillars, cankerworms, and leaf rollers 
have been injurious to a small extent. 

A table is given showing the varieties recommended by the different 
correspondents for an orchard of 100 trees, and another table indicates 
the varieties planted in 97 young orchards located in various parts of 
the State. The answers to several other inquiries of less importance 
and interest are given in condensed lorm. 

The testimony of the correspondents shows that in the southern and 
eastern portions of the State apple culture is in a healthful and grow¬ 
ing condition, although most of the orchards are small. It is believed 
that apple culture in Wisconsin will be carried on on a larger Rcale m 
the future. 

The planting, pruning, and cultivation of the peach, W. F. 

MASSEY (Xorih Carolina Sta. Bah 120, pp. 309-315 ).—The planting of 
medium-sized budded trees, 1 year from the bud, is* advised, and a 
dry soil inclined to sand, with a northern exposure, is recommended. 
June-budded trees are to be preferred to those budded iu August or 
September. Directions are given for planting and pruning, it being 
a urged that both roots and top be pruned. The formation of low heads 
should he encouraged- Clean shallow culture during the early part of 
the growing season and covering the ground with some leguminous 
crop diming the fall and winter give the best results. For green 
manure eowpeas may be sown as soon as cultivation ceases in June, 
followed by the seeding of crimson clover among the eowpeas in August, 
both crops being plowed under in April. Fertilizers containing ail 
abundance of potash and phosphoric acid are regarded as necessary. 
Brief remarks on the gathering of the crop, canning, and the prefeired 
varieties for planting are appended. The sandy, hilly portions of the 
State are believed to be the best peach belts. 

Revised opinions of the Japanese plums, L. H. Bailey (N&c 
TorTc Cornell Mta. Bui. 100, pp. 30, figs. 13 ).—This bulletin is supple¬ 
mentary to Bulletin 62 of the station on Japanese plums in North 
America (E. S. B., 5, p. 983). It is intended to extend, if possible, the 
knowledge of these fruits, which are believed to be adapted to a much 
wider range in the United States than are varieties of the domestic 
type. The Japanese plums are particularly desirable for earliness, 
great productiveness, almost complete freedom from black knot and leaf 
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blight, long keeping qualities, and beauty of fruit. In quality, however, 
they are inclined to be inferior to the domestic varieties. If for New 
York, late-blooming varieties should be selected, and little damage need 
then be feared from frost. The varieties Eed Juno, Abundance, Bur¬ 
bank, and Chase seem to be entirely safe for planting in New York, 
and as second choice Georgeson, Maru, Chabot, Ogon, Berckmans, and 
Satsuma. For very early varieties Berger, Yosebe, and Willard may 
'be planted, although the size and quality are not the best. 

Descriptive, and in some cases illustrated, notes are given for 54 
varieties, those which are better known and understood having rather 
detailed remarks devoted to them. The list of varieties contains also 
the names of several synonyms. 

Prunes, apples, and pears in Oregon, U. P. Hedrick: (Oregon 
Sta . Bui . 40, jpp. 55-02 ).—This bulletin is based upon data collected 
while making a horticultural survey of the State. It is stated that 
about 26,000 acres are devoted to prune growing in Oregon, mainly in 
the Willamette and Umpqua valleys. The Willamette Valley pos¬ 
sesses a more humid climate than some of the other regions, and in 
consequence fungus diseases are rather more prevalent, while there are 
not so many insect pests. For the successful growing of prunes a rich 
sandy soil at least 4 ft. deep is best, with a well-drained black loam 
as second choice. The majority of prune trees in Oregon are grown on 
peach stock, but, in the opinion of the writer, the use of myrobolan 
plum stocks is to be preferred, as the range of soils upon which peaches 
will thrive is small, since they require better drainage than do plums. 
Prunes unite better with plum stocks. Plum stocks are less suscepti¬ 
ble to borers and diseases, and in general in other fruit regions plum 
roots give better results. Good drainage to obviate puddling of the 
surface during the rainy season and to allow of cultivation is urged. 
In some cases subsoiling may bo necessary. 

Pruning the tops and roots of the trees before planting and setting 
them in straight rows at a time when the soil is dry enough to crumble 
are advised, a distance of not less than 20 or 22 ft. having proved the 
best. Early, clean cultivation should be given, and in young orchards 
the land may be deeply plowed for a few years. The trees should be 
pruned to low rounded tops, having the branches well distributed on 
the different sides of the trunk. Much larger and better prunes can 
be obtained by thinning tlio fruits. This should be done when the 
prunes are quite small, and the quantity removed must depend upon 
the variety and vigor of the tree. It is believed that some varieties of 
prunes are inclined to be self-sterile, and that to provide for tho proper 
fertilization of the flowers an orchard should be jrtanted with mixed varie¬ 
ties. The shot-hole fungus, borers, and the green aphis were found to 
be the most abundant enemies of the prune. Descriptive notes are 
given for 11 varieties of prunes, the Italian prune, French or Petite 
prune, and Silver prune being considered the best. Brief remarks are 



52 


EXPERIMENT STATION RECORD. 


made upon evaporators for drying prunes, and upon the budding 
ndustry of shipping fresh jmines East. From data obtained from 132 
prune growers it is shown that the average expense of planting and 
caring for a prune orchard amounts to $ 11.SO per acre for the first 4 
years. The net profit of the 1894 crop averaged $104.30 i>er acre. 

General directions are given for the preparation and care of apple 
orchards and the renovation of old orchards. Apples in Oregon suffer 
more from pests than other fruits, the apple scab and codling moth' 
doing most damage, but being readily controlled by spraying with a 
combination of Bordeaux mixture and Paris green. Practically but 7 
varieties of apples are grown in the State for commercial purposes— 
Spitzenburg, Ben Davis, Yellow Newtown Pippin, Baldwin, Bed¬ 
cheeked Pippin, and Northern Spy, named in the order of acreage. 

Pear growing in the State is as yet conducted on only a small scale, 
but a few thousand acres being planted to this fruit. Pears from the 
Bogue Biver Valley seem to be of firmer texture, and consequently 
ship better. A deep, mellow clay loam is recommended, with tillage, 
and pruning the trees to a pyramidal top. The chief pests are the 
scab, woolly aphis, pear blight, and pear mite. Bartlett, Winter Nelis, 
Tyson, Seckel, Clapp, and Flemish Beauty are the favorite varieties 
grown.' * 

Currants, S. A. Beach {New TorTc State Sta. Bui. 95, n. ser., pp. 
413—144. pis. 5, figs. 4). 

Synopsis .—This bulletin treats elaborately of a number of varieties of currants 
tested on the station grounds, giving cultural notes, data on yields, and 
illustrated descriptions of varieties. 

Ninety-three varieties of currants are comprised in the station col¬ 
lection, of which 53 are station seedlings, the remainder being named 
varieties, including 18 red, C white, and 10 black kinds, 1 red and white 
striped, 3 varieties of Kibes avrevtn, 1 of K. fioridum, and 1 of K. 
sanguineum. The ground upon which they are grown is a well-drained 
day loam with clay subsoil, sloping to the south. The hushes are set 
4 ft. apart in 6 or 7 foot rows, aud each plant is given a forkful or two 
of stable manure in the fall. Shallow summer cultivation is given 
until August, and in the fall the bushes are pruned, all canes of 5 years 
old being removed. 

Eighteen varieties of the common red currant {Kibes rnbrmn) are 
described, and the varieties Cherry and Fay are regarded as among the 
most desirable on account of hearing large, thin-skinned fruit, well filled 
with rich juice or pulp. Prince Albert, London Bed, and Victoria 
have given larger average yields, but the fruit is smaller, and in the 
ease of London Bed the clusters are very short. Of the 6 varieties of 
white currants {Kibes rubrum) described, White Dutch gave the largest 
yield for 1894 and 1895, followed by White Grape aud Ohampion. Prince 
of Wales was the most productive of the 10 varieties of European 
black currant {Kibes nigrum) cultivated, followed by Common Black 
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and Lee. The highest average yield per bush of the foreign varieties 
for the past 3 years was 8.86 lbs. for the red, 6.19 lbs. for the white, aud 
5.43 lbs. for the black varieties. Two varieties of the native black cur¬ 
rant (Bibes anreum), indigenous to the Western prairies of the United 
States, were grown. Of these the variety Jelly averaged larger and 
had a better flavor than the slightly more productive variety Crandall. 
The annual yields of each of these varieties was less than a pound per 
bush for the last 3 years. 

For propagation of currants the cutting method is preferred, the 
cuttings to be made from ripe, hard wood in the fall, stripped of their 
foliage if need be, and either planted at once, if early in the season, or 
tied in bunches and buried about 6 in. deep in the earth until spring, 
with the buds upward to keep the top buds dormant. In this case the 
cuttings may be set out as soon as the ground is fit to work in the 
spring. The soil for growing cuttings should be rich, well drained, and 
thoroughly pulverized, and the cuttings should be placed in long 
trenches with the top buds just above the surface. Strong 1-year-old 
plants are regarded as the most desirable for setting. Directions are 
given for propagation by layers and from seed, the latter method to be 
used when it is desired to originate now varieties. 

Currants may be planted either in fields to themselves or in vine¬ 
yards between the trellises. The distance between the bushes'varies 
with the vigor of each variety, but about 4 ft. apart in 6-foot rows is 
considered a good practice. 

Annual fertilizing with barnyard manure and some Commercial fer¬ 
tilizer is considered necessary, and clean, shallow cultivation should 
be given until the end of summer. Pruning in either bush or tree form 
is regarded as preferable to allowing old canes to remain on the plants. 

Brief descriptive and remedial notes are given on the currant worm, 
currant borer,. 4-lined leaf bug, leaf spot disease, and leaf blight. In 
addition a note is made on an unknown fungus disease which infests 
currant canes in the Hudson Biver Valley, and for which no remedy 
has yet been suggested. 

Orchard spraying and notes on raspberries, W. J. Green (Ohio 
Sta. Bid. 63, pp. 97-113 ).—This bulletin consists chiefly of directions 
for spraying various orchard fruits, with remarks on the principles to 
be followed. 

Experiments in spraying apple trees in different parts of the State 
have resulted in the preservation of the foliage of sprayed trees and in 
reducing premature dropping of apples from the sprayed trees. It is. 
urged that young trees be sprayed as soon as planted, using the same 
precautions against fungi as advised for bearing trees, and attempting 
by this means to prevent fungus diseases from gaining a foothold. It 
is advised that 2 or 3 sprayings be given with Bordeaux mixture, one 
before the leaves are open and another just before the time of bloom¬ 
ing. After the apples have set, 1 or 2 sprayings with a combination of 
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Paris green and Bordeaux mixture should he given. Owing to consid¬ 
erable differences in susceptibility of different varieties of apples to 
scab and to injury from spraying mixtures, the strength of the solu¬ 
tions employed will depend on the varieties to be treated. Some 
varieties are so naturally resistant to the scab that but slight advan¬ 
tage has followed the spraying. 

For pears much the same course as for apples is recommended, care 
being taken not to spray late, as the fruit of some varieties is easily 
injured by the Bordeaux mixture, which produces a russet appearance, 
especially on Angoulemes and Bartletts. White Doyenne, Flemish 
Beauty, Yicar, Angouleme Clairgeau, and Bartlett are mostly bene¬ 
fited by spraying. 

Plums should be sprayed with both Bordeaux mixture and Paris 
green to prevent premature dropping and also to keep the eureulio in 
check. About 4 applications of Bordeaux mixture and Paris green 
should be given, followed by the use of tlio eureulio catcher. Peaches 
and American plums should be sprayed with a mixture of about half 
the strength that is used for foreign varieties of iilums, as the foliage is 
more easily injured. 

Directions are given for preparing Bordeaux mixture, ammoniacal 
copper carbonate, potassium sulphid, white hellebore, and the arsen- 
ites. A summary gives in condensed form directions for spraying sev¬ 
eral sorts of orchard and small fruits. Item arks are made on appli¬ 
ances that are thought best for use in spraying. A large apparatus 
worked by two or more men, and supplied with about 25 ft. of hose 
with a Yermorel nozzle at the end of a 10-foot length of quarter-inch 
gas pipe, is recommended. 

Descriptive notes are given for 21 varieties of yellow, rod, purple, 
and black raspberries. 

The final summary recounts the most important points made in the 
bulletin. 

An asparagus bed, II. Miller (Amtr, Oard17 (1896), No. 83, p m 472).— Cultural 
notes, chiefly urging the abunduut use of barnyard manure in the fall, all weeds 
being kept down. 

Comparative fertilizer tests with chemical fertilizers, R. Otto (Gartenflora, 15 
(1S96), pp. GG-7 2; (tbs. in Hot. Centbl . HcUuJtP, (> (1896), No. 2-3, pp. £21-21 J).— Several 
varieties of cabbages were experimented upon with various pure nmieial salts. 

Composition of vai ions melons, W. Berscii ( Lamiw. Vers. St at., if) (1896), No. 6, 
pp. 479-476 ).—Proximate analyses are ghen of watermelons, muskmelons, and Per¬ 
sian melons. 

One of TTnole Sam’s truck gardens ( Amer . GarcU> 17 (1896), No. 83, p. 468).—A 
short account of the vegetable garden operated by the Soldiers’ Home at Los 
Angeles, California, with a table giving the yield of each vegetable for each month 
in the year. 

The propagation of tender plants, W. IT. Tatltx ( Oard . and Forest, 9 (1896), 
No. 440, p. 807). —Cultural notes on several tropical greenhouse plants. 

Chemistry of the apple, J. J. Willis (Oard. Chron ser. 8, JO (1896), No. 499, pp. 
68,64 ).—Recounts investigations carried on by the Ottawa Experimental Farms, and 
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gives tables showing analyses of the leaves and fruit. The fertilizing constituents 
withdrawn from the boil aie discussed. 

On the composition of Mespilus germanica, TV. BERbCir (Landw. Tcrs. St at., 46 
(1890), JVo. 6, pp. 471-410 ).—Proximate analyses are given of the whole fruit and 
various portions of the medlar (mespel). 

The reproduction of the orange from seed, H. .1. Webber ((lard, Chron ., ser. 3, 
19 (1896), Nos. 496, pp. 78i, 7So; 497, p. 10). 

The barberry (Canadian Hort., 19 (1896), No. 7, pp. 217, 318, pi. 1). —A brief note 
on Berberh vulgaris, -with a colored illustration of the iloweis and fruit of B. vulgaris 
purpurea, 

Edible barberries (Garden and Forest, 9 (1896), No. 440, pp. DOS, 309). —The 
different colored fruits of several ^ arieties are briefly noted, and their value for jams 
and jellies urged. 

Currants (Canadian Sort., 19 (1896), No. 7, pp. 019, 200). —Brief suggestions for 
the use of this fruit in making jelly, jam, preserves, wine, and for eating raw or 
stewed. 

Austin Improved or Mayd Hybrid dewberry, J. Nimon (Rural New Yorler, 1896, 
June 00,p. 413, figs. 0). 

Winter protection for bush fruit, F. TV. Card (Garden and Forest, 9 (1S9G), No. 
439, p. 398). 

The ripening of grape wood and the effect of copper upon it, fcSciiLUbb (Dent, 
landw . Presse, 23 (1896), No. 50, pp. 462, 463). 

Crape growing on sandy soil ( Gard. Chron ., ser. 3, 00 ( 1890), No. 498, p. 39). 

Progress in the hybridization of roses, Penzance (Gard. Chron., ser. 3, JO (1896), 
No. 499, p. 65). —Recounts experiments in crossing and obtaining new varieties. 

History of the grape and fig, J. Caillot (Hibtorique de la vigne et du> figuier. 
Argenteuil: Robert § Co., 1896, pp. 23). 

Odor of flowers (Amer. Gard., 17 (1896), No. 83, p. 473). —Cites experiments with 
Orchis btfolia to determine the time of greatest fragriince of bloom. It was found 
that the strongest odor was from twilight to dawn, and that the fragrance ceased 
upon the fertilization of the blossoms. The flowers of Maxillaria aromafioa com¬ 
pletely lost their perfume within half an hour after hand pollination. 

The summer watering of plant boxes, vases, etc., E. A, Long (Amer. Card., 17 
(1896), No. 83, pp. 465, 466, fig. 1). —Directions for watering potted plants so that 
the water will not run off the dry surface, A concave surface is recommended. 
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Influence of certain substances used as fertilizers on germina¬ 
tion, Claudel and Ceoohei'elle (Anti. Agron., 22 (1896), No. 3, pp. 
131-142 ).—A series of experiments was conducted by the authors to 
test the effect that certain fertilizers exert upon the germination of 
seed. The tests were made in rather shallow porcelain trays contain¬ 
ing calcined and thoroughly washed sand. The seed came in direct 
contact with the fertilizers used as the more soluble ones were applied 
in solution, the others finely powdered and well mixed with the sand. 
The seed were uniformly covered to a depth of 8 to 10 mm., and pro¬ 
vision made for maintaining uniform moisture iu all the tests. The 
following table (p. 56) shows the total germinations at the end of 18 
days' testing, the fertilizers having been applied at the rate of 1 part 
per 1,000. 
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Germination of seed ae affected by fertilisers. 


Kind at seed. 


Num¬ 

ber 

planted 


Sainfoin. 

Lupine.. 

Vetch... 

Beane... 

Peas.... 

Lentils.. 

Altai! a.. 

Rape... 

Mustard 

Bias:.... 

“Wheat.. 


Number of need spiouted. 


Cluck. 


i Sul * , 

pbateol 
potash 1 


Ohio 
rate ot 
potash 


, Sul- , 

jphatooil 

ammo- 


Aimno 
mated 
aupei - 
phos 
jdi ite 


Slag 


Nitrate! 

soda. 


Liquid 

liuomue. 


9 

6 

12 

0 

8 

13 


19 


13 

10 


From the table it will be seen that the potash fertilizers cheeked 
germination, the chlorate exercising the most unfavorable influence. 
The sulphate of ammonia has a very destructive effect upon the germi¬ 
nation of all the seed with the exception of the sainfoin and wheat. 

Experiments were made with different strengths of sulphate of ammo¬ 
nia and nitrate of soda, using J, 1,2, and 5 parts per 1 , 000 . The results 
are tabulated, in which it is shown that wheat, barley, and oats are 
practically uninjured up to and including the 0.2 per cent application 
of sulphate of ammonia. Clover and beans were retarded in their 
germination by all, and rape was checked by all except the lowest per 
cent. It was also found that 0.5 per cent arrested the germination of 
all seed tested. With nitrate of soda applied as above, barley was the 
only seed uninjured by the strongest applications 5 wheat, beets, and 
rape were somewhat checked by the 0.2 per cent, while buckwheat, 
beans, and clover were greatly checked by the same strengths. 

Experiments were conducted with winter vetches to test tlie effect of 
phosphates and lime upon their germination, and it was found that the 
basic phosphates of lime assist in germination, while the acid phos¬ 
phates are injurious. 

Liquid manure, it as said, not only hastens the germination of most 
seed, legumes especially, but has a permanent effect upon the young 
plant. 

In summarizing his results the author states that in the strengths 
used and in immediate contact with the seed, sulphate of ammonia, 
nitrate of soda, chlorate and sulphate of potash, and aminouiated super¬ 
phosphates exert an injurious effect upon the germination of seed in 
general. All kinds of seed are not equally susceptible to the influence 
of fertilizers upon their germination. Alkaline substances having lime 
or potash for their base favor the germination of many kinds of seed, 
legumes especially. Slag and liquid manure are said to give better 
results than lime alone. 

The acidity of 17 species of germinated seed is given, ranging from 
If612 per cent in clover to 0.108 in ffax, and the authors conclude that 
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the lime, slag, and liquid manure are beneficial in proportion as they 
neutralize the acid formed during the processes of germination. By the 
entrance of these alkaline substances the loss of phosphoric acid in the 
seed is prevented, and the acid phosphate of lime is transformed into a 
less soluble form, which will serve as a phosphoric acid reserve of the 
plant. 

Average results of Danish seed control, 1886-95, E. Bostrup 
(Lommebog /. Landm . ( Holt ), 1896 , pp. 74-77 ).—The principal data 
obtained in the seed examinations by the Danish Seed-Control Station, 
1886-’95, are given in the following table. Varieties of seeds, of which 
less than 50 different samples were examined, are not included in the 
table, and only complete analyses of commercially pure seed, the quality 
of which the' seedsmen are willing to guarantee, were considered in 
making up the averages : 


Average results of Danish seed control, 1886-’9S. 


Kamo of seed. 

__ i _ 

Num¬ 
ber of 
sam¬ 
ple h. 

Weight 

per 

bushel. 

H 

For- 

cign 

seed. 

lie fuse. 

Purity. 

(germi¬ 
nation 
of pure 
seed. 

Pure 

germi¬ 

nated 

seed. 


1,957 
636 
546 
370 
80 
591 
77 
248 
940 
762 
504 
128 
75 
175 
404 
102 
583 
82 
59 
71 
148 
346 

Z&s. 

53.8 
54.5 

54.4 
55.0 

52.8 

11.3 
5.6 

11.9 

14.5 

22.4 

18.9 

19.8 

22.9 

9 . 1 ; 

21.3 
15.7 

39.4 

47.4 

42.1 

44.3 

21.1 

16.3 

Grama, 

1.753 

.633 

.658 

1 580 
2.510 
3.549 
.442 
1.924 
.992 
2.039 
2. 047 
.179 
.245 
.859 
1.857 
.774 
.422 
48.872 
2.943 
2.049 
1.255 
23.823 

J *er ct. 
0.4 
1.8 
1.9 
.2 

2.3 

4.4 

4.6 

2.6 

2.4 

2.5 
1.1 
1.9 
1.3 
1.2 
3.8 

.6 

.9 

.1 

Per ct. 

3 0 
2.2 

1.5 

1.6 
4.6 

11.8 

26.4 
3.0 

11.5 
1.4 
1.9 
9.3 

7.2 
16.3 

2.0 

14.6 
.7 
.6 

1.8 i 

2.3 
10.8 , 

1.3 

Per ct. 

96.6 
96.0 
96 6 
98.2 
03.1 

83.8 
69.0 

94.4 
86.1 ! 

96.1 
97.0 

88.8 

91.5 

82.5 

94.2 

84.8 
98.4 

99.8 

98.2 

97.7 
89.1 

98.6 

Per ct. 
a 98.7 
a 97.3 
a 97.5 
a 94.3 
rt97.3 

83.5 

80.9 

91.6 
87.0 

89.9 

85.6 
82 9 
71.0 
60.5 
92.2 
8JL3 

94.1 

98.9 
96.8 
98.0 

76.2 

88.2 

Per ct. 
86.2 
77.9 

82.7 

85.1 

82.1 
70.0 

55.8 

86.5 

74.9 
86.4 
83.0 

73.6 
65.0 
57.3 

86.9 

68.9 

92.6 
96.2 
95.1 

95.7 

67.9 
87.0 

Carrot. 

2fo<l<ler boot. 

.1 

.1 


a The “hard” seeds are included. 


—P. W. WOLL. 

The Russian thistle, E. O. Wooton (New Mexico Sta. Bui. 1C, jpp. 
SO, pis. 2 ).—This plant was first recognized in the Territory in 1894, 
and it seems to be pretty well established in the vicinity of Santa F6 
and possibly at Boswell. The author advises that every effort be made 
to eradicate it while the weed is confined to a restricted range, an 
especial warning being given of its possible distribution through the 
agency of irrigating ditches.* Technical descriptions are given of the 
plant. Several other weeds are mentioned which are sometimes mis¬ 
taken for it, and their most striking differences are pointed out. Vari¬ 
ous sources have been drawn upon for the habit of the plant, its 
distribution, and suggested means for its extermination. 
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Concerning the relation between the absolute weight and composition of 
leguminous seed, W. G. Wallig ( Inaug. Dm. Jena , 1894, pp. 37; abe. in Dot Centbl * 
Deihefte, 6 (1800), No . 2-3, p. 228). 

Germination tests of Swedish seeds, L. J. Wahlstedt (Rpt. Kristianstad Seed 
Control Station, lWi-’OB, pp. 12,14). —A leport is given of the tests of about 4,000 
samples of seed tested at the station during the years 1879 to 1895. The principal 
seed tested -wore various grains, leguminous foiage plants, and grasses.— v. w. woll. 

On the examination of grass and clover seed in reBpect to their purity and 
the impurities which they contain, F. F. Bruijning (Extr. Archiv. Teyler, m\2, 6 
(1890), No. 1, pp. 44, pU. 0 ). 

On the importance of the origin of clover seed (Landmansblade, 29 (1S96), pp. 
71-73). 

On a new germinating apparatus, A. Sempolowski (Dent, landw. Presse, 28 
(1896), No. B2, p. 402). 

Report of Kristianstad Seed-Control Station, 1894-'95, L. J. Wahlstedt 
(Erietianstad (Sioetlen): 1890, pp. IS). 

On the extirpation of hedge mustard (Dent, landw. Presse, 23 (1890), No. 4%,p. 
369). 

Weeds on Swedish moorland cultures, R. Tolf (SvensJca Mo88l\ Foren . TidaJcr., 
1896, pp. 3 39-334 ). 

Weeds and how to eradioate them, T. Shaw (St Paul: Webb Pub. Co., 1890, 
pp. 210,jig8. j 23). —This volume, whit h is the outcome of much study and experiment 
in dealing with weeds, will no donbt he found suggestive to anyone desiring to rid 
his gronnd of troublesome weeds. Chapteis are devoted to the prevalence of weeds, 
evils arising from their presence, possibilities of their destruction, agencies of distri¬ 
bution and propagation, methods and principles generally applicable to the destruc¬ 
tion of weeds, specific suggestions for the destruction of many troublesome weeds, 
and specific inodes for eradicating some of the most serious weed pests of the western 
prairies, sucli as the Russian thistle, Hungarian mustard, penny cress, wild prickly 
lettuce, foxtail, and wild buckwheat. Most of the weeds are so well known as to be 
easily identified with the aid of the descriptions given, but unfortunately some of the 
illustrations are so poorly executed as to be beyond recognition. The use of bare 
fallow and fermenting manure as means for weed eradication are considered as of 
doubtful value. The practicability of having a farm clear of weeds if sufficient 
energy be put into practice in the methods of eradication advised is demonstrated. 


DISEASES OE PLANTS. 

The principal diseases of citrus fruits in Florida, W. T. Swindle 
aud H. J. Webber ( U. S. Dej)t. Agr., Division of Vegetable Physiology 
and Pathology Bui. 8,pp. 43, pis. 8, figs. 6 ).—The authors have described 
aud illustrated 6 of the principal diseases attacking citrus fruits in 
Florida as follows: Blight, die-back or exanthema, scab or verrucosis, 
sooty mold, foot rot or roal-di-gomma, and melanose. Some of these 
diseases have been under investigation for a number of years, and pre¬ 
ventive measures are suggested. 

The blight, also called wilt and leaf curl, is, so far as known, con¬ 
fined to Florida. Nearly all citrus fruits are liable to its attack, and at 
present it is considered incurable. All infected trees should be dug 
up and burned as soon as they show signs of the disease, as it is con¬ 
sidered contagions. The annual loss due to this disease is estimated 
at 9150,000. Blight attacks bearing trees 5 or more years old, and its 
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presence is first indicated by a sudden wilting of tlie leaves, which 
continues in bad cases even (luring wet weather. The whole top may 
be attacked at once, or only a single branch. The spring following the 
wilting of the top the branches which have become nearly leailess boar 
abundant small fiowers, which continue to appear for 2 or 3 weeks after 
the normal period for blooming. Little if any fruit is set, and the 
branches usually die after blooming. The affected trees usually linger 
for a few years, becoming reduced to stumps by the (lying of the 
branches. The roots for the first year appear normal. 

Die-back, which is estimated to cause at least $100,000 loss annually, 
receives its name from the behavior of the diseased tiees, a few inches 
of the vigorous growth dying back early in the spring. The disease 
is apparently caused by malnutrition, improper drainage, improper 
cultivation, etc., and may be recognized by the very large, dark, pointed 
leaves and the reddish brown stains on the new-growth twigs, which 
filially die back for some distance. Diseased trees bear little fruit, and 
that formed assumes a pale-green color and ripens prematurely. The 
fruits are commonly more or less disfigured by the characteristic 
reddish-brown stain. It has been found that withholding organic 
manures, mulching the soil, ceasing cultivation, and, where necessary, 
thorough drainage, will prevent or greatly reduce attacks of this 
disease. 

Scab, or verrucosis, a disease which attacks sour oranges and lemons, 
is due to Cladosporium sp., and its attacks maybe prevented on lem¬ 
ons by spraying the young fruits 3 to 5 times with ammoniacal copper 
carbonate solution. The fungus causes small excrescences upon the 
young leaves and fruits. These excrescences are pale watery green at 
first, becoming darker with the development of the fungus. When the 
attack is made upon tlie fruit while it is quite small the fruits become 
coveied with warts and bumps which render them unsalable. The loss 
occasioned by this disease is*estimated at about &50 1 000 annually. 

The sooty mold is due to a black fungus which follows attacks of 
honeydew-secreting insects. A description of this disease was given 
in Circular 13 of the Division of Vegetable Pathology (10. It., 7, p. 
737), in which resin washes were recommended. Fumigation with 
hydrocyanic-acid gas is also an effective remedy. 

Foot rot, or mal-di-gomma, is one of the most widespread and destruc¬ 
tive diseases of citrus trees. It may he recognized by the exudation of 
gum from definite patches near the base of the tree. Later the dis¬ 
eased bark curls up and falls off. The disease spreads downward to 
the roots and around the tree, finally girdling it and causing the death 
of thQ tree. Accompanying symptoms are sparse foliage, small yellow 
leaves, and the dying of small limbs over the tree. While probably 
contagious, it is thought that improper aeration of the roots is coudu" 
cive to the disease. Sweet seedling oranges and lemons are most 
subject to the disease, while grape fruit is attacked but slightly and 
4256—$o, 1-5 
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sour oranges escape almost entirely. The use of sour orange stocks for 
low lands and grape fruit stocks for the dry pine lands will greatly aid in 
preventing the disease. Exposing the crown and upper roots, cutting 
away diseased portions, and treating the cut surfaces with sulphurous 
acid, carbolic acid, or sulphur wash is recommended. The use of nitrog¬ 
enous organic manures, excessive cultivation, and irrigation are to be 
avoided. 

Melanose attacks all citrus fruits, and seems capable of causing con¬ 
siderable damage should it become widely distributed. At present it 
is reported from but a few localities in Florida. It forms minute brow n 
spots on the leaves, twigs, and fruits. On the fruit, which is attacked 
only while young, the spots run together, staining considerable areas, 
lemons being rendered unsalable by such an appearance. In bad cases 
the trees are damaged, while ordinarily it is the fruit which suffers. 
The cause of the disease is probably parasitic, and it may be controlled 
by the use of Bordeaux mixture or ammomaeal copper carbonate. 

Report of the botanist, L. R. Jones (Vermont 8 ff«. Ept, 1894, 
2 >p. 93-118, fig#, !)).—Detailed reports are given of experiments in 
spraying potatoes, observations upon the date of planting potatoes, 
prevention of potato scab, on the prevention of apple and pear scab, 
occurrence of oat smut, observations ou grasses and weeds, and some 
studies upon carnation rust. The principal topics are revised leprints 
from Bulletin 44 of the station (E. S. It., 6, p. 990), some of which are 
reported upon at greater length than in the bulletin. 

A tabular report is given of the gains from spraying potatoes with 
Bordeaux mixture in 1894, in which gains of from 12 to 30 per cent in 
favor of the treatment are shown. 

Comparative tests were made to determine the relative value of the 
following fungicides for spraying potatoes: u (l) Stronger and weaker 
Bordeaux mixture, (2) Bordeaux mixture in the form of dry powder, 

(3) Bordeaux mixture which had stood some time after preparation, 

(4) Bordeaux mixture made by the potassium ferrocyanid test, (5) 
modified eau celeste, (0) ammoniacal copper carbonate, and (7) soap as 
added to liquid fungicides.” 

In every case the Bordeaux mixtures gave the best results, their rel¬ 
ative value being about in the order of the enumeration of their 
strengths. 

During 1894 9 fields were sampled for the presence of oat smut, 
and the amount found ranged from nothing to 3.7 per cent, with an 
average of 1.7, a slight increase in the amount of smut as observed 
during the previous year. 

Notes are given, of experiments with grasses for sowing on overflowed 
river bottom lands. The most promising species for this purpose is 
fowl meadow grass, Poa serotina , and experiments will be continued 
with it. 

Brief notes are given calling attention to several species of weeds 
which once established may prove very troublesome. 
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A report is given of some studies upon carnation rust. These studies 
were conducted along 3 lines: (1) effect of chemicals upon the germi¬ 
nation of the spores, (2) inoculation exx>eriments, and (3) spraying 
experiments. About 250 experiments were conducted with varying 
strengths of copper sulphate, Bordeaux mixture, ammoniacal copper 
carbonate, eau celeste, iron sulphate, potassium sulpliid, potassium 
chromate, potassium bichromate, lead acetate, corrosive sublimate, car¬ 
bolic acid and salt to test their ability to prevent spore germination. 
The stronger solutions of all except the last were successful to a greater 
or lesser degree. The inoculation experiments con ducted were success¬ 
ful only where the epidermis had been punctured. Experiments were 
conducted tor the repression of rust by spraying plants with the 
strengths of the chemicals above referred to which had proved success¬ 
ful in preventing spore germination. When the final examination of 
the plants was made no injury was perceptible. 

Experiments for checking apple rot and codling moth in 1895, 
II. G ARMAN (KattueJcy tit a. Bui. 59, pp. 113-1X9, pi*. /.) — The experi¬ 
ments reported upon in this bulletin were in continuation of tests made 
during previous seasons v ith a view of finding some i>raotieul>lo means 
for the prevention of the injuries of the apple rot (tipfuvropuiu mafonnn) 
and the codling moth. It is dewsirablo that applications for both pests 
should be made at the same time; and the time, number of applica¬ 
tions, and strength of solutions should be determined. For the experi¬ 
ments of 1895 10 trees were selected, 5 of which were sprayed, the 
others being left as checks. The fungicide used in most of the experi¬ 
ments was Bordeaux mixture made by the following formula: Copper 
sulphate GJ lbs,, lime 3.V lbs., water 32 to 33 gals. The author used 4 or 5 
applications. These were made April 1, May 0,8, and 29, and July 12; 
or where 4 applications were given the trees, that of May 29 was omit¬ 
ted. A heavy rain falling soon after the spraying of May 0 necessitated 
a second on May 8. Paris green was added to tlu* Bordeaux mixture 
for every application except the first. 

When the apples were gathered they were assorted into sound ones 
and those showing attacks of disease. These 2 lots were then inspected 
for evidence of codling moth attack. In the accompanying table the 
results of the tests are shown : 


llcsult of bprayinr/ to prevent apple rot and cod liny moth . 


No. of 
apray- 
ings 





Per < ent of fruit 

Total 

Percent 

attacked by codling 

number 

ol docaj - 

motu. 

of apples. 

od fruit. 

Sound. 

Rotten. 

437 

47.5 

13 

01 

23 

05.5 

70 

84 

1,112 

21.5 

10 

40 

3b5 

28. 0 

30 

0 r » 

3,r>h0 

20.0 

18 

39 

mu 

22 , 0 

18 

01 

| 2,507 

28.0 

31 

44 

774 

05.0 

21 

at 


a Name of a ariety not given. 
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The effect of tlio spraying was especially noticeable in tlie condition 
of Hie sprayed trees and in the greater number of apples that remained 
upon tlie trees until the crop was picked. While the reduction in the 
percentage of rot was small, yet in every ease (he smaller yield of 
rotten fruit was from the sprayed tret* of each pair. 

Tin* substitution of iron sulphate for the copper sulphate in Bordeaux 
mixture was tested. In other respects the applications were the same 
in time and amount. While the test was not wholly satisfactory, the 
author thinks iron sulphate will be less effective in checking rot than 
Bordeaux mixture made in tlie usual way. 

Six apples weighing 420 gm. were tested for the quantity of copper and 
arsenic present. In the peelings and cores 0.0004 gm. of copper oxid was 
found with a minute trace in the (lesh, and of arsenic a trace too small 
for measurement was found in peelings and cores but none in the flesh. 
The small quantity of each could not be considered at all injurious. 

Potato blight, L. It. Jones {Garden and Forest , 9 (MW), No. 42ft, 
pp. ItiS, 1H !),—The author calks attention to the confusion which exists 
in the nomenclature of the potato blights. The late blight due to 
Phytophthora infest a ns is well known, but under the term early blight 
arc confused several distinct conditions. The author states that the 
early blight proper is due to Macroxporhim xolani, and is characterized 
by tlie appearance of numerous sharply defined dark spots scattered 
irregularly over tlie leaf. These spots, enlarging slowly, give rise to 
the peculiar arrangement of concentric rings. The spots may or may 
not have originated with bites of flea beetles, but the fungus is more 
liable to attack plants that have become weakened from any cause. 

A second form of disease is distinguished from early blight by the 
name “tip burn,” and is characterized by drying at the tips and mar¬ 
gins. 3t is attributed to dry hot weather, insullieient water supply, 
and is aggravated by insect injuries. Numerous fungi are associated 
with this disease*, but they are present as saprophytes. 

A third injury is recognized as due to too strong applications of arsen- 
ites. The appearance of the spots is very much like that caused by 
the Maerosporium, except for more regular outline and slight difference 
in color, 

A fourth disease is recognized in which dead spots occur on the mar¬ 
gins of leaves or around the (lea-beetle punctures. They do not seem 
due to either of the above causes, and are probably caused by too great 
dry heat. In this respect this disease resembles the disease described 
under the name of “tip burn.” 

Comparative investigations of the important agricultural smuts, P. IIerzbisro 
(Beiirdge Physiol. and Morph, niederen Organiumen, 1893, No. 3, pp. 1-30, pis. 3 ; abe.in 
Bot. Centbl., 63 (1806), No. 6-7, pp. 231-2.13). 

Cotton blight (Indian Textile Jour.; Indian Agr., 21 (1SD6), No. P, p. 374). 

An outbreak of asparagus rust, B. T). IIalsted (Harden and Forest, P (1SP6), No. 
440, pp. 894,393).—A description is given of tho asparagus rnsfc due to Puccini# 
asparagi, and the burning of all affected plants is recommended us a precautionary 
measure. 
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Notes on the Cladosporium of the apple, P. A. Dangeard (Lo Botanhle , 4, 

1893, pp. 190-193 ; ah s. in Bot. Cenfbl. Beiliefie, 6 (IS DO), No. 2-3, p. 170). 

Ripe rot of plum* (Canadian Jfort ., 19 (lsOb), No. 1 , pp. 2JO, ill , Jigs. 2). —Brief 
notes, mostly quoted Irom n bulletin of the New York State E\peiimeut Station. 

Die back, E. 8. nrBBAim (Florida Farmr and Fruit Orowtr, 8 (1690), No. 20, p. 
4h7 ).—Discusses iemedies, recommending no cultivation during the rainy season, 
and applications of ammonium sulphate. 

The larch disease, L. UAPrm (Card. Chron.. sir. 2, 20(1890), No. 300, pp. 92, <)/). 

Causes of browning of leaves, Costc-Floret (Prog. Ayr. ei Hi.. JO (189(f), No. 
29, pp. 07—G7). 

Beet nematodes and their repression (lieut. landw. Prehsc, J3 (IS9(>). No s. 38, p. 
489; o7,p. 80S; 39, pp. 3*3, 3 JG, figs. ?). 

Eel worm disease in onions, E. A. OmviKnon (Agl. (ias.. If ( 189G ), No. 1113, p. 
0). —This treats of the ravages of Tylenchits devakiatrir attacking onions in England 
this summer for the iirst time. The species has been known in Holland for a num¬ 
ber of years. 

On the effect of sulphur during flowering, J)ic Palamkny (Prog. Ayr. et Tit., 2G 
(1896), No. 29, pp. 79, SO). —Applications of sulphur may be made to vinos while in 
bloom without injury. 

The treatment of chlorosis, G. G voting ( Proy . Ayr. et Jit., 26 (1896), No. 37, pp. 
3 ( 17 - 200 ).—An account is given of the successful uro of solutions of iron sulphate. 

Treatment of mildew by simple solutions of copper sulphate, G. nonunion-* 
MIETT (Proy. Ayr. et Jit., JO (IS'/O), No. 27, pp. S-10). 

The distribution of fungi in Germany, O. WrwiiHH (Die rerbrn teuton Prize 
Deutschland*. Dine Anhituny zu Hirer Kenntniss, Leipzig: It. O. Teuhnvr, 1890, pp. 
124; aU. in Bot. ’/Ay., 3f (1890), No. 17, pp. J09 , 370). 

Spraying, T T . P. Hedkn k and A. B. Gunnr/K^ (Oregon 6la. But. ft, pp. 93-108).— 
This bulletin contains popular notes on the use of fungicides and msectioiden, with 
formulas for the preparation of some of the best known. Some of the more injurious 
fungus and insect injmics arc described, and the treatments required tinder the 
climatic and other conditions of the region are given. Some of the more common 
reasons for the failure of spraying are pointed out and suggestions offered for thoir 
avoidance. 


E3ST0M0L0GY. 

Experiments in beekeeping, O. *T. Lowrey, M. F. Oram, and 
H. W. Scott {Vermont Ftttt. Bpt. 1891, pp. 130-110 ).—This consists of 
notes on experiments with bees ami honey carried out under the general 
direction of the Vermont Beekeepers’ Association. 

Seventeen hives wore placed in a room 0 by 24 ft., capable of accom¬ 
modating 24 colonies. The bees having come from different sources 
were in different sized frames, and for this reason were observed closely 
to determine the best form of frame to adopt in the production of comb 
or extracted honey and for wintering bees. No perceptible difference 
has yet been noticed. 

After the onset of frost, sugar sirup was fed in different ways to test 
the ability of bees to change cane sugar into honey sugar. Analyses 
are given of the honeys produced, pure honey, and honey that had been 
adulterated with cane sugar. It was found that the best honey was 
produced when a large quantity of sirup was fed to the bees rapidly. 
The resulting honey did not granulate. When sirup was fed in small 
quantities for a considerable time less sucrose was found on analysis, 
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but tlie product granulated. Stimulative feeding during the spring 
was tried, but was interrupted, and the results are inconclusive. 

A non-swarming device was employed with 4 colonies of bees, but 
proved a failure so far as preventing any desire to swarm. Two strong 
colonies running together with a non-swarmer produced less comb 
honey than single colonies that were allowed to swarm at will. 

During February and March, 1894, the temperatures of the apiary, 
of the interior of the hive, and of the outside air were taken and are 
shown in a table. 

It is urged that the spraying of fruit trees be refrained from while the 
trees are in bloom to avoid poisoning the bees and in addition affecting 
the proper fertilization of the blossoms. 

Mosquitoes and fleas, L. O. Howard ( r. S. Dept. Agr. % 7)* vision of 
Dnlomology Circular 13, 3d ser., pp. 1). — Mosquitoes .—It is stated that 
at least 21 species of mosquitoes are present in North America, of 
which the most common is Cut ex puny e ns. Observations on the life 
history indicate that a generation may be completed in 10 days, the 
egg stage lasting 16 hours, the larval stage 7 days, and the pupal stage 
24 hours, although all of these periods may be lengthened by cool 
weather. 

For protection against mosquitoes, the use of nets and screens in the 
windows and doors and about beds and the 1 aiming of pyretlirurn in 
rooms to which mosquitoes have gained access are considered tlie best 
remedies againt=it the pest indoors, while to prevent their breeding the 
draining of ponds and mai'slies, the introduction of flsk iu fishless 
ponds, and the use of kerosene on the surface of tlie water are strongly 
recommended. Experiments with applying kerosene to pools and 
ponds show that if an ounce of kerosene be applied to every 15 square 
feet of water surface the larva 4 and pnptu in the pool and females 
alighting to lay their eggs will be killed. The applications should be 
repeated at intervals of about a month. 

Fleas. —The flea causing most common annoyance is Pnlex serraticeps, 
infesting the dog and cat. In case of an outbreak of fleas in the house 
freely sprinkling pyrethrum powder about the rooms, followed by spray¬ 
ing the carpets and floors with bonzin, and as a last resort washing 
the floors with hot soapsuds are recommended as efficient remedies. 

Climbing cutworms, M. V. JSdinoeulani) (Xew York Cornell Sta. 
Tilth 10ij pp. $58-600, pis. 5, Jiff*. 3). 

Synopsis .—This bulletin contains general romaihs on cutworms* as a class, with 
additional descriptions and notes on ('limbing < utworms, and directions for sne- 
scasfnlly combating these pests. 

Cuticorms in general (pp. 555-560).—The habits and appearance of 
the moths and caterpillars, destructiveness, life history, and natural 
enemies of cutworms are briefly treated of, and it is stated that about 
30 species occur in the State. Corn, onions, peach trees, and garden 
crops in New York have suffered most from attacks of cutworms. 
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Climbing cuticormx (pp. 561-584).—Under this head tire discussed sev¬ 
eral species of cutworms with the climbing habit, spending the day in 
the ground at the bases of trees and at night asceuding the trunks and 
feeding upon the buds and leaves until nearly daylight. A large variety 
of shade and fruit trees are attacked by climbing cutworms, as are also 
small fruits, grapevines, and various flowers, especially roses and chrys¬ 
anthemums. Among fruit trees, peaches have experienced most dam¬ 
age, perhaps because of their being extensively grown on the sandy 
soils, where cutworms flourish best. A list is given of 12 species of cut¬ 
worms that have been noted as possessing the climbing habit, and it is 
believed that other species would assume it under favorable conditions. 
The greatest damage to peach trees has occurred along the shore of 
Lake Ontario, where in some instances the attacks of cutworms have 
been so severe that on still nights then* feeding has produced a dis¬ 
tinctly audible nipping sound. Each cutworm destroys several buds 
ina night, and when a number of caterpillars ascend a young tree it is 
soon killed or its growlli distorted and stunted. Where the buds qpe 
few the branches are often girdled through the bark being gnawed. 
During the daytime these cutworms bury themselves in the sand about 
an inch below the surface, usually within a radius of a foot from the 
base of a tree. As many as 50 cutworms have been found at one time 
on a year-old tree and 120 on a 2-year-old tree. The history and dis¬ 
tribution, description, habits, life history, and illustrations taken from 
photographs arc given for the white cutworm (Carneades 
spotted-legged cutworm (Foromgrotis retuxta), well-marked cutworm 
(Nodn<t dandestinu ), dingy cutworm (Feltia subgothica ), and variegated 
cutworm ( Teridroma ttaucia). Of these the white cutworm constituted 
over 00 per cent of those # that attacked peach trees in western JSTew 
York in 1803 and 1804. The well-marked cutworm, dingy cutworm, 
and spotted-legged cutworm were next in respective abundance. The 
variegated cutworm was not found attacking peach trees, but was 
noticed several times damaging plants in greenhouses and gardens. 
The most damage it accomplished was in attacking chrysanthemums, 
which it did by eating into the blooms in a manner at first attributed 
to mice. The variegated cutworm is believed to be a European species, 
while the others dascribed are of American origin. 

ffoir to combat cutworms (pp. 585-600).—The results of numerous 
experiments carried on at the station for preventing the ravages of cut¬ 
worms are cited. Trapping the moths by means of sweet traps and 
trap lauterns is believed to involve more labor and exi>ense than the 
results repay, besides destroying numbers of beneficial ihsects, espe¬ 
cially parasites. To combat climbing cutworms, clean cultivation is 
advised, to keep out entirely all weeds and grasses upon which the eggs 
are laid and the young cutworms feed. Clean cultivation for two or 
three months after the middle of July, and the growing of some gar¬ 
den or field crop in or near peach orchards to attract the moths and 
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thus prevent them from al tacking the trees, are suggested. To prevent 
the worms from getting to the buds the painting of the trunks of the 
trees with “Ifcaux^nleim,” “ Dendrolenc,’’ or some other sticky caterpil¬ 
lar lime has proved quite effective. 

The mechanical devices which have been looked upon with favor are 
collars of stiff*, smooth paper pulled out in funnel shape at the bottom 
and collars of cotton hatting, a band of batting 1 or 5 in. wide being 
bound at its bottom around the tree and the top then pulled over in 
the shape of an inverted funnel. This has proved an effective barrier 
against cutworms and is not readily matted down by rain. 

For killing (‘limbing cutworms jarring them from the trees at night 
on to sheets and digging them out of the ground during the day, 
although tedious methods, have proved profitable. Poisoned baits of 
fresh foliage sprayed s\ ith Paris green and a moistened mixture of bran 
and Paris green were eagerly eaten by the cutworms, which died in^ 
few hours, in some cases 00 per cent being killed. In gardens it is 
recommended that the advent of the cutworms be prevented by plow¬ 
ing deep furrows around the patches to bo protected, and that such 
destructive measures as spraying with Paris green, hand picking, and 
the use of poisoned baits be employed. For grass lands and field 
crops a short rotation of crops, leaving fields but a short time in sod, 
is believed to be the best method of protection known at the piesent 
time. 

Cutworms in Kentucky, IT. Gasman ( Kentucky St a. IhiL .W, pp. 
89-109,21. l u fig. 1 ).—Owing to a marked outbreak of cutworms in Ken¬ 
tucky in 189o special attention was paid to these pests, and specimens 
were sent to the station from various parts of the State. Descriptive and 
life-history notes are given for the traveling cutworm ( Feltia yladiarla ), 
dingy cutworms (F. jaenUfera and F. snbyothira), granulated cutworm 
{F. annexa), greasy cutworm (A grot is ypsilon), vanegated cutworm 
( PeritJromtt saucla), green cutworm (/\ inciris), spotted cutworm ( Nootun 
bicarnea), W-marked cutworm (F.chnidvsthut)) bristly cutworm (HIamen* 
tra rrnifjcm), glassy cutworm {Xylophasia deoastatrix) 7 and bronzed 
cutworm ( Xcplwlodes mint a ns). 

Several species of cutworms were bred at the station for purposes 
of accurate identification. As remedial treatment are recommended 
burning of tracts suspected of harboring cutworms or known to do so, 
inclosing newly set plants with paper or tin cylinders, and the use of 
Xioisoned bait, which is to be jnepared by dipping bunches of clover 
in Paris green water. Some of the worms in the laboratory investiga 
tion were found to be infested with bacteria and others with a fungus 
disease, which proved to be quite readily communicable, and which it 
is hoped may prove of advantage in destroying worms in the field. 

Examination of the stomachs of bluebirds killed in February showed 
that on an average 30 per cent of the contents consisted of cutworms. 

In addition, illustrated and descriptive notes are given on the army 
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worm (Leucania unipuneta), and winter burning of infested land is 
recommended. 

The grape root worm, F. M. Webster (Ohio StiuliuL 62, pp. 
77-6.5, pL 1). —-This consists of notes on the appearance and life history 
of Fidia vitivida, with an account of experiments in combating this 
pest in l*s9-i and 1895. This hoary chestnut-colored beetle was present 
in immense quantities in the northern portion of Ohio, especially in (he 
vicinity of Cleveland. The several stages of the insect’s life history are 
described in technical detail. The habits are bricil t \ noted, thcie being 
but one annual brood, from eggs laid under the bark of grapevines in 
July and August, whence minute white, bi own-headed larva* hatch, 
drop to the ground, and make their way to the roots upon which they 
feed. They attain their full growth before winter, when they pass into 
earthen cells, developing into pupm in June without further feeding, 
and emerging from the latter part of June until September, but mostly 
during July. The adults feed upon the foliage of the grapevines, com¬ 
mencing with the lower leaves and gradually ascending* until later in 
the season they are found upon the youngest and most tender foliage. 
The upper surface of the leaves is the place of their attack. Sometimes 
the fruit is also eaten. 

Ant^ and mites were found to attack the eggs of these insects, and 
1 new liymeiiopterous genus, Fidiobia, and 2 new species, F.fiuripvs 
and Bravhysticha fidiit, were bred from the eggs and are technically 
described by W. II. Ashmead. 

For the destruction of the adult beetles spraying with arsenites 
was employed with satisfactory results, but owing to the irregular 
emergence of the adults an abundance of beetles was al ways in evidence, 
the newcomers taking the place of those that had perished by the arse¬ 
nites. Kerosene emulsion, salt, and kaiuit were applied about the bases 
of the grapevines for the destruction of the larva*, but only kerosene 
emulsion was in any way effective. An application of bisulpliid of car¬ 
bon, 1 to G oz. per vine, was made by means of 3 holes, each about 
a foot from the base of the vine. When the soil w T as not too wet or 
too dry this was found to be an effective method, although it can not 
be used to advantage earlier than November on account of the pro¬ 
longed season of oviposition. It is believed that additional treatment 
with bisulphid of carbon in the spring will be found advantageous. 

It is urged that the soil of the vineyards bo kept loosely cultivated 
and banked slightly toward the rows, thus covering the roots more 
deeply with light soil that will not crack, and so tend to prevent the 
larva* from reaching the roots. 9 

The San Jose scale, F. H. Hillman (Nevada Sin. Bui. X9, pp. 8, 
figs. d). —This is a short popular bulletin giving the main facts in regard 
to the life history of Aspidiotiis pernicio8us } and describing its various 
stages. The pest has made its appearance in and about the town of 
Reno, where it affects apple, plum, and prune trees and rosebushes. 
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Tlie washes usually applied are recommended for the treatment of the 
pest, although no formula has yet been selected as giving best lesulfcs 
at this locality. The earnest attention of fruit growers is called to the 
pest and their aid solicited in arresting its progress. 

The peach tree and its parasites, G -. McCarthy (North Carolina 
8t«. Bid. 120. pp. 2hJ-30S u figs. 32). — This bulletin is of a popular nature. 
Directions for the use of insecticidal apparatus and formulas tor the 
preparation of vanous insecticides are given. Descriptive, life-history, 
and remedial notes aie given on the root borer, curculio, May beetles, 
rose beetle, peach tree aphis, periodical cicada, soft scale, "West Indian 
peach scale, San Jose scale, and nematode worms. Peach yellows, 
brown rot, peach scab or mildew, peach leaf curl, shot-hole fungus, and 
root rot or pourridhS aie described and lemedies suggested. The New 
York law in regard to yellows, black knot, and San Jose scale is quoted 
as suggestions for a law to be adopted in Noitli Carolina. A list of the 
varieties recommended by the State Horticultural Society is appended. 

Fruit pests, F. L. Washburn {Oregon Sta. B u L pp. 27 , figs. It). — 
The use of combined insecticides and fungicides for spraying produced 
satisfactory results, and a combination of Paris green and Bordeaux 
mixture is recommended, early applications to be made for the purpose 
of destroying fungus spores and young larval insects. Formulas are 
given for lime, sulphur, and salt wash, and for Boideaux mixture. 
Descriptive notes are given for the codling moth, San Jose scale, woolly 
aphis, oyster-shell bark louse, flat-beaded apple borer, apple aphis, tent 
caterpillar, corythuca, climbing cutworm, red spider, scolytid borers, 
cicada, red-humped apple caterpillar, pocket gopher, and u digger squir¬ 
rel.” Annotated lists are given of insects attacking the pear, prune, 
plum, peach, cherry, and grape. 

An entomological calendar is included showing the treatment to be 
given orchards during each month of the year. 

Brief notes are given on the following beneficial and parasitic insects: 
Ground beetles, tiger beetles, Podabrva cornea, lady beetles, syrphus 
flies, lace-wing fly, ant lion, ichneumon flies, and tacliina flies. 11 is 
urged that almost without exception birds are beneficial to horticultur¬ 
ists through the destruction of tlie injurious insects upon which they 
feed. 

Report of the entomologist, G-. H. Perkins ( Vermont lipi. JM9J, 

pp. 119-13),figs. 1 (>).—This report consists of notes on a number of insects 
studied during the year, and is prefaced by some general rematks upon 
economic entomology and the importance of more extended knowledge 
of insects among farmers. Directions are given for preparing and 
applying the moie common insecticides. Under the heading of house¬ 
hold pests remarks are made on the life history and treatment of 
Bermestes lardarius, red-legged ham beetle ( Corynetes rufipes), ants, 
bedbug ( Aeantlna Uctularia ), flea, house fly, and mosquito. The pea 
weevil ( Bruchuapisi) and the bean weevil ( B. obicetus) are noted, and 
fumigation with bisulphid of carbon advised. Descriptive, life history, 
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and remedial notes are given on some currant worms, tlie following 
species being treated: Currant borer (Sexin tipulifonnis), common cur¬ 
rant worm (Din si it fits ribcana), imported sawily (Xvmutds veutricosirs), 
native sawfly (Tristiphora yrossultaricc ), measuring worm (Liston coy- 
nitaria ), and progne butterfly (Lolyyonia progne). 

The phosphorescent oigans of insects, A. S. Packard {Jour. X. Y. Ent. Foe., 1 
(1S0G), Xo. 2,pp.Gl-GG,fig.l).--Ilial;olo:ici\l, physiological, and physical notes. In 
the common European fireily (Luciola) the light is polychromatic under the spectro¬ 
scope, and is probably produced hy an oxidation in the trachea of luminous matter 
secreted hy the parenchyma cells. 

Monograph of the order Thysanoptera, H. Uzel (Kimigratz, 189.1, pp. 4.11). 

An analytical key to the genera of the family Formicidse, for the determina¬ 
tion of the neuters, C. Emery (Ann. Soc. Ent. Belgique, JO (ISDO), Xo. 3, pp. 172-180). 

Food habits of North American Cerambycidas, W. Beutknmilleb (Jour. X. Y. 
Ent. 8oc., -d (. 1800 ), Xo. 2,pp. 78—ST). 

On the habits of the larva of Zeuzera pyrina, or Z. aesculi, G. A. Pon.TADE 
(Bui. Hoc. Eni. Trance . lSOG,pp. ISO. 190). 

The aestivation of a beetle, K. Sajo (Ilhn. Yochcnschr. Ent., J (is96). Xo. 6, pp. 
87-89 ).—Notes on the suimuer resting period of Entonioscelis adonidis. 

Accelerated development of silkworm eggs, M. Bi:llATI and E. Qua.iat (Arch. * 
Jtal. hiol., 81 (1896), Xo. 8). —^tes on hastened maturity under arious treatments. 

Art accidental thysanurous parasite of man, Fri\< nn and L. Beilli: (('ontjrf. 
Bend., 123 (1S9G), Xo. 1,pp. *0-11 ).—A brief note on numerous iiuli\ iduals of a tliysa- 
nure, probably Stir a dom estiva, infesting the hairy portions of a sailor’s body for 5 
successive years. 

The red weevil ravages in alfalfa and beet fields, M. IIollri nu (handle. ITorfi- 
eribl. Settles. HoUt., 46 (lS96),Xo.?G,pp. 397-399 ).—Notes on Otiorlujnchua IhjmtUi . 

The life history of the cutworm Noctrua vestigialis, K. Eckstein (/facin'. I*oral, 
und Jadgto., 88 (189G), Xo. J, pp. 803-811). 

The yellow stalk fly (Deni, landw. Presse, 83 (1896), Xo. U,p. *101, figs. .1).—Illus¬ 
trated description of CMorops twniopua, with suggestions for remedial measures. 

Saving corn from the bollworm, IL 31. Pju<tc (tinier. Hard., 17 ( 1SDG), Xo. 83, 
p. 4G8 , jig. 1 ).—A brief note advocating the clipping of the ends of the young oars 
as soon as the worms hatch. * 

Entomoscelis adonidis and E. sacra, K. Sajo ( JUm. IVochenachr. Ent., 1 (1896), 
Xo. 8,pp. 117-1 iO ).—Notes on tho life history of these species and their damaging 
rape fields in Hungary. 

Notes on Pegomyia hyoscyami parasitic on sugar beets, 35. Chkvkbi* (Bui. 
Linn. Soc. Xormandfe, ser. 1, 8, pp. 331-3tO; aha. in Hot. Centhl. Beilieftc, 6 (1896), Xo. 
8-3, p. 173). 

Life history and treatment of the sugar oane borer, J. ZLirNTNMR (3Iid. Proof. 
Sta. East Jura, Xo. 83, n. scr., pp. 21, pin. 3 ).—Life history of J>iatra'u striatali* and 
its hymenopterous parasites. 

Damage to the Java sugar industry by Rhynchotes, G. Brrrdis (Dent. Ent. 
Ztachr., 1896, Xo. 1, pp. 193-110 ).—Descriptions of Iho I Fetor op tor a and Jlomoptera 
injurious to sugar cane in Java, 

The codling moth ((lard. Chronser. 3, 80 (lsihl), Xo. 197, p. 11, jigs. J). 

Diagnosis of new scale insects, A. Berlese and G. Leonarri (Ilie. pat. reg., 

4 (1896), Xo. 7-12, pp>. 3J5-332, fig «. 5). 

Some insects injurious to the apple, G. Quinn (Garden and Field, 22 (J (890), Xo. 
A PP- 24, 23 ).—The codling moth, native apple niotli (Caoacia rerpouea), woolly 
aphis, apple mussel scale (Mytilahjri* pomorum), harlequin fruit hug (I)indym ua rcrai- 
oolor), ourculio beetle (Otiorkynckua auleatua), and apple root borer (Sotops hojm)nvQ 
described and treatment suggested. 

The strawberry leaf roller, J, Urak* (Canadian Jlort 7.9 (1896), Xo. 7, pp. 210, 



70 


EXPERIMENT STATION RECORD. 


2fl ).—Notes on this insert which has been injurious in Ontario. Mowing and burn¬ 
ing over the strawberry fields after gathering the crop is recommended. 

Another enemy of the vine — the coccus of Chile, V. Mayut (Agl. Jout. Cape 
Colony , n (1893), Xo. 7, pp. 138-161). —A summary of the life history of Margctrodes 
ritium , mentioning the damage done by it m tho Argentine Republic. 

Destruction of oak branches by beetles and their treatment, Altum (Ztschr. 
uud Jagdic., .9(/s Od), Xo. J, pp. 111-151, fig. 1 ).—Notes are given on Pcritehis 
Jiirfitonii , Strophosomus obesns, S. corgli, and Poh/drusus mica ns , and means suggested 
for their destruction. 

The oak pruncr (Carden and Forest, 0 (1800), Xo. 139, p. JOT). —Notes arc given of 
Stcnocorus pulator, which is very destructive to oaks in some regions. 

Forest inseote—some gall-making cocci ds, C. Fulter (Agl. Gaz. X. 8. Wales, 
? (7800), Xo. 4, jp. 700-21?). —Notes on the Brachyscolidtv, with descriptions of sev¬ 
eral now species. * 

White ants as tea pests, G. Watt (Indian Ayr., 31 (1896), Xo. 6, pp. I") T-ISO). 

Notes on Trigonogenicus farctus, E. A. Schwarz (Canadian Bnt., 38 (180(1), Xo. 
7,pp. ITT, ITS). —This species was found in red popper in British Columbia. 

Flowers and insects, C. Bo ok in sox (Trans. Acad. Sci. St. Louis, 7 (ISDO), Xo. 0, 
pp. 101-170). —This, as a sub-title states, consists of contributions to an account of 
tho ecological relations of tho eiitomopliilous flora and anthophilous insect fauna of 
tho noighboihood of t’arlinsvillc, Illinois. 

Conorhinus sanguisugus, its habits and life history, B. ft. Kimball ( Trans. 
Kansas Acad. Sci. 1804, pp. 138-131). 

Injuries through necessity, K. ft a, jo (Ilhis. JTochensckr. JSnt., 1 (1800), Xo. IS, pp. 
$02-207). —Tkit^freafs of insects attacking cultivated plants because of tho exter¬ 
mination of their wild food plants. 

The combating of cutworms, Frank (Dent, landic. Pressc, 33 (ISOh), Xo. 37,p. 507, 
Jig. 1). — Advocates the use of lanterns for trapping tho moths. 

Proceedings in coping with the grub pest, H, Tryon (Sugar Jour, and Trop. 
Cult., 5 (1S9G), Xo. 4, pp. 91-03). —Remedies proposed for the sugar cane grub (Dis- 
traia) in Queensland. Carbon bi&ulpliid is suggested. 

Experiments with insecticides against Cochylis ambiguella, A. Berlins and 
G. Ehonaudi (2?fn. pat. Peg., 4 (1S9G), Xos. 7-12, pp. 301-341). 

The combating of the May beetle, Fkddersen (Ztschr. Font . and Jag die.*, 3S 
(1800), Xo. 5 $ pp. 205-318). 

Calcium carbid as an insecticide (VKngrais, 11 (1800), Xo. 37, p. 038). 

“Raupenleim ” and "Dendrolene,” J. B. Smith (tint. Xcics, 7 (1S93), Xo. 0,p. 
17 /).—Notes on the effects of those substances on young trees. Dendrolene was found 
to kill the borers in tho trees. Tho outer bark of peach trees was discolored and 
killod, but no serious injury done, and it is believed that no harm will result if tho 
material be scraped off in late summer. 

Descriptions of new parasitio Hymenoptera, W. II. Ashmvao (Trans. Jmer. 
Knt. Soc., 03 (1S00), pp. 179-234). 

Predaceous and parasitio enemies of aphides, V, II. C. A. Vine (In tern at. Jour. 
Micros, and Xat. Sci., sir. 3, C (1803), Xo. 31, pp. 319-033, x>ls. 3). 


POODS—ANIMAL PRODUCTION. 

The minimum of protein in the food required to produce nitro¬ 
gen equilibri um, J. Munk ( Yerhandl. Berlin physiol. Ges ., 16 (1895), 
JXo. 11; Centll. Physiol9 (1896), pp. 723, 721 ).—A dog weighing 25 
kg. was made to fast 6 days. The nitrogen excreted daily in the 
urine was 0.1 gm. and in the feces 0.3 gin. The animal was fed 100 
gm. of meat and 75 gm* of fat daily. On the first day 200 gm. of rice 
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was fed. also, the amount being increased until on the sixth day the 
animal received 250 gm. On the fifth day the animal was in nitrogen 
equilibrium. On the sixth and seventh days 4.05 gm. of nitrogen was 
excreted in the urine and O.SG gm. in the feces, about three times as 
much as in hunger. Undigested rice could bo identified in the feces. 
The nitrogen required was only sixth-sevenths of that excreted during 
hunger. 

The author concludes that when a large amount of carbohydrates 
and little protein and fat are fed the protein consumption sinks far 
under the typical hunger minimum. 

The formation of fat from protein in the animal body, M. Kuma- 
GAWA and G-. Kan eda (Mitt. meet. Fac. d. l\ Jap. Tol'io , 3 (ini);!), 

Fo.l 7 p.ll; Centbl. Physiol ., 9 (1890), pp. 721-7X3; ubs. in Chnn. Centbl., 
1896, J, No. 13, p. 719 ).—Two dogs of the same litter were made io fast 
for 24 days. The nitrogen in the urine was determined daily. One 
dog was then killed and the fat in all the organs determined. This 
dog weighed 11.55 Kg. at the beginning of the fasting period and had 
lost 82.88 gm. in weight. The total nitrogen in the fiesh of the animal 
was 519 gm. and the total ether extract 115.5. 

The second dog weighed 9.04 kg. at the beginning of the fasting 
period and at the end 0,08 kg. It was calculated that t^e fat content 
of this dog was 120 gm. The dog was fed meat for 50 days, the ether 
extract, glycogen, nitrogen, and water in the meat being determined, 
and the nitrogen in the urine and feces. ‘The dog was killed and the 
flesh analyzed. It was found that he had gained 1,087.7 gm. of fat and 
had consumed practically the same quantity, 1,084.4 gm. (The glyco¬ 
gen of the meat consumed was reduced to fat in the computation.) 

From this experiment the authors conclude that the animal organism 
can not build fat from protein. The nitrogen consumed was consider¬ 
ably greater than the amount excreted in the urine and feces. Adding 
to this latter quantity the amount which was gained in the form of 
muscular tissue there still remained an excess of nitrogen which the 
authors can not account for. 

A practical experiment in the study of dietaries, M. Talbot 
(Review of Reviews, 13 (1896), No. 3, pp. 300-30$), —A brief account is 
given of a dietary investigation made at the Women’s llails of the 
University of Chicago. The composition of the food was calculated 
from standard tables. 

The food purchased, the cost of food, and the nutrients consumed per 
person per day in 1894 and 1895 are shown in the following table: 


Total amount purchased and cost , with nutrients and nutritive value of food consumed per 

person pei' day. 


Food pur¬ 
chased. 

Cost. 

rrotein. 

Fat. 

ill 
£ £ 

Povnfo. 


Grants. 

Grants. 

Grams. 

5.00 

$0,250 

121 

321 

m 

5.03 

. 24 L 

115 

122 

•tOh 


Calorics. 


3,270 
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«• Duiing tlie time t*o\ cretl b t \ the investigation the income loctived from persons 
pay in » ]>o ti <1 at the late of &J.50 per neck nas onb sufllciently laige to permit of 
an allow ante of 25 ets. for raw food material per day per pcrbon, including the 
huge btaff of servants.” 

Chinese soja bean preparations, n. C. P. Geerll<*s (Ohcm. Ztg.,20 
(1^90\ Xo. 9. w —Tlie author describes in detail the process of 

manufacture of Chinese bean cheese (tao-hu), soja sauce (tno yu) 9 and 
tao ijiinitf , which is very similar to Jaiianese mi so. Analyses of these 
product* aie given, also of Javanese and Chinese soja beans and of the 
pods of the black variety of soja beans. The author discusses at 
length the importance of fungi in the manufacture of soja bean prod¬ 
ucts, and describes briefly a similar use of fungi in Java in preparing 
a food from peanut cake. The fungi change starch and xieetin sub¬ 
stances into sugar, and also break up cell walls, rendering the contents 
more available. 

“Nutriotone,” a condimental food, J. L. Hells ( Vermont Sta . R$t. 
1 Sp / ? IjI). —The trial of this material was made away from tlie 

station and not under its auspices, but 4b under such circumstances as 
cause it to be entirely trustworthy/ 5 

Seven Jersey cows were fed a daily ration of 15 lbs. of hay, 3 lbs. 
each of bran and com, 2 lbs. each of oats and gluten meal, and 1 lb. of 
malt sprouts during 5 two-week periods. During the third and fifth 
periods 2 tablespoonfuls of the “Nutriotone, r the amount prescribed, 
were added to the ration of each cow daily. Tlie yields of milk and the 
percentages of fat are given. The material costs from $250 to $500 
per ton. according to the amount purchased. 

"The circular of the maker states that if 2 tablespoonfuls are mixed with each 
grain feed the user 'will he agreeably surprised at the increased quantity and 
improved qualitv of milk . . . and productiveness of the animals. ? 

'-The material does not appear to have iucreased production in this particular 
experiment/’ 

Pour ways of preserving fodder com, J. L. Hills (Vermont St a. 
Bpt. 1894 , jpp. 16^-19'J). 

Synopsis .—The four methods used were as follows: (1) The whole plant cut up and 
ensiled; (2) the stover ensiled, the corn being removed and afteiwards ground 
and fed with the silage; (3) the whole plant stocked in the open air and cut 
and fed as needed; and (4) the stover stooked in the open air, the com being 
removed and afterwards ground and fed with tlie stover. The loss of dry mat- 
ter was practically the same by the four methods, namely, about one-fifth of 
that harvested, the losses falling mainly irpon the carbohydrates. "The ears 
in the silo lost more of their food value than those handled in other wajs.” 
Cows relished the silage hi tter than the dry fodder. There was little difference 
in the product of inilk and butter on the two kinds of silage, although the 
results slightly favored the whole silage as regards the amount of milk and but¬ 
ter produced per pound of dry matter fed. 

This is a repetition of 2 experiments previously reported (E. S. R., 5, 
p. 312). In the fall of 1894 the corn (a mixture of Sanford and Red 
Cob) harvested at the station was treated in tlie following maimer: 
That from the first 2 rows was cut in 4-inch pieces, ears and all, and 
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ensiled (“whole silage”); from the next 2 rows the ears were picked 
oil*, husked, and ground, and tin* stover and husks were ensiled, the 
silage and corn meal being afterwards fed together (“ stover silage and 
meal*’); from the next 2 rows the corn was stooked near tlie barn and 
cut up as wanted for feeding, ears and all (“corn fodder' 3 ); and that 
from the fourth 2 rows was stooked near the barn, the ears picked off, 
a little later husked and ground, and the stover cut up as needed and 
fed with the corn meal (*- corn stover and meal”). This plaui was fol¬ 
lowed throughout the entire held. The corn crop was thus divided 
into 4 e<jual parts, 2 parts of which were ensiled and the other 2 parts 
field cured, the ears from one part in each case being cut up with the 
stalks and from the other part ground and fed with the respective corn 
fodder or*silage. 

The percentage of loss in preserving corn by each of the 4 methods 
is summarized below: 


}*erceutage of losses in preurring corn fodder in dijjtmtl trays. 


Method ot presei\ation. 

' | 

matter. 

I ! 

I 

Crude j 
abli. 

| 

1 

Crude 

protein. 

Crude | 
iibei. 

I 

XitTO- 1 

gni Ktlw i 

tree ex extinct., 

| | 1 

phoue ' 
at id. 

j Potash. 

Whole silage. 

! 

20 1 

t + 3 ! 

12 

- 1 
o 

1 {0 1 10 ! 

18 i 


Stoy< r silage and meal. 

18 

4-3 

0 

3 

27 11 

7 

8 

Corn fodder. 

20 1 

1 1 1 

12 

+ 3 

1 31 | 20 

10 

8 

Corn stm er and meal. 

■ 20; 

i 0 

10 

2 

1 29 21 | 

6 

1G 

Average . 

20 

0 

10 

1 

2 

1 | « 

12 

t 


11 Notwithstanding the very different methods of handling, the losses art* essentially 
the same in kind and degree, falling mainly npon the carbohydrates ( starch, sugar, 
etc.). 

The character of the losses is similar to those found in the 2 experiments previ¬ 
ously reported. . , . There is a close relation between the losses of weight and of 
dry matter in the silages. . . . 

‘‘The experiment of 2 years ago showed an a , s erage of 25 lbs. dry matter lost for 
each UK) lbs. of loss in weight, average percentage loss of weight and dry matter of 
15.8 and 18.7, while the averages of 8 experiments at the Wisconsin Station show 19 
per cent losb in both weight aud dry matter. It would appear from these figures 
that, roughly, a fourth of the gross Iosr in the silo is dry matter, and that the percent¬ 
age loss of dry matter usually exceeds that of the entire weight. . . . 

“Tlie^e appears to have been much greater losses with the cars put into the silo 
than with those which wore husked, the reverse of the results 2 years ago, when the 
losses were 15 per cent with the ensiled and 23 per cent with the stooked ears. The 
stover silage ears of 1892, however, were exposed for several days tp heavy rains, 
which probably accounts for their large Josses. . . . 

•‘The oars of the other 2 parts lost but little in feeding value. The showing is not 
favorable to the ensiled ears.” 

A feeding experiment to test the corn preserved in tlie different 
ways was made with 14 cows. One lot was fed alternately on the 2 
kinds of silage for 5 four-week periods, and lot 2 on the 2 kinds of 
dry fodder for the same time. 

As explained above, tlie corn meal from the ears which had been 
picked off were fed with the stover or silage to which they belonged. 
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In addition cacli cow received 10 lbs. of liay 7 4 lbs. of wheat bran, and 
4 lbs. of corn meal daily. „ 

The data for the feeding trials are given in detail and summarized. 
“A large proportion of the cows under experiment ate too little of the 
dry fodder in comparison with the other materials fed to admit of safe 
conclusions being drawn.” 

The yields of milk, etc., on the two kinds of silage are given below. 


Yields of milk, tic*, on two kinds of milage* 




j Milk. 

| Total 
| solids. 

Tat. 1 

' 1 

Solids 

not-lat. 

Whole bilnge. 

Stover silage and meal. 


1 Pounds. 
5,403 

5 410 

1 Pound*. 

I 734 

757 i 

L _ ! 

t 1 

J'omuls , 
237 
257 | 

Pound*. 

497 

500 


“Had tli© cows been led precisely alike the results could Lave lmrdly beeu closer. 
The butter yields are identical, mid there is but one-lialt of 1 per cent difference in 
the milk yields.^ 

The production of milk, total solids, and fat from the whole silage 
was notably larger than from the stover silage and meal, which was 
also the case in the experiment the year before. 

Following is the author’s summary of the investigations: 

“(1) Each of the 4- methods of preber^ ation saved about tom-tilths of the dry mat¬ 
ter as harvested, and, judged by this alone, they were of pi at ticallj equal efficiency, 
the figures being: Stover silage anti meal, IS per cent loss of dry mattei; whole 
silage, com fodder, and corn stover and meal, 20 per tent loss of dry matter ea h. 
These figures arc almost identical w ith those obtained m similar tests pve\iously 
made at tbib station. 

“(2) The characterof the losses in food ingredients is much the same in each case, 
there being little or no loss of crude ash or crude fibei, a shortage of about a tenth 
each of the crude protein, phosphorie at‘id, and potash, while ether extract and 
nitrogen-free extract lose, respectively, two-tenths and three-tenths of the amount 
present at liar\ est. 

“(3) The stocked fodders, while atooked, lost mmo and more dry matter as the 
winter went oil. After cutting they lost considerable! dry matter, but less as the 
winter grew longer. 

*‘(4) The losses in gross "weight and dry matter in the silos were found to be par¬ 
allel, the latter, however, exceeding the former. 

“(5) The ears in the silo lost more of their food value than those handled in other 
ways, the reverse of the result in the lh02-93 experiment. 

“(6j Therelati\e cost of placing the same amount of <lr t > matter in the manger 
was greatly in favor of the w r hole silage. The time and mone> spent in busking 
and grinding the ears were wasted, since better results were obtained when the ears 
wore left on the stalk. 

*'(7) In this experiment the silages were relihhed much better than the dry fod¬ 
ders,Tmd the cows did better upon them. 

**(8) The same quantities of milk and butter were made by feeding whole silage 
and stover silage and meal; the milk was not changed in quality, but the cows ate 
k&ts dry matter from whole silage to produce the same amounts of milk and butter. 

‘*(9) There were but 91 or 92 lbs. of milk and butter prodneed by a given amount 
of dry matter in the stover silage and meal ration to 100 lbs. produced by the same 
amount of dry matter in the whole silage ration. 
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“(10) The whole silage lasted longest, and would consequently make the most; 
milk and butter. An acre of corn made into whole silage yielded as much as 1.095 
acres made into stover silage. 

“(11) The results of this experiment as a whole are in entire accord with those 
obtained in the similar trial at this station in 1892-’93 (E. S. I?., 5, p. 312).” 

Experiments in feeding for beef, 0. E. Thorne and J. P. Hick¬ 
man {Ohio Sta . Bui 60,pp. df/ms. S). 

Synopsis .—Two sets of experiments (in 1894 and 1895) with mixed breeds wore 
made to determine the cost of producing beef and to test tbo relative feeding 
value of corn meal and wheat meal, gluten meal and linseed meal, corn silage 
as part of a ration, and corn silage and corn stover. Data w ere also recorded 
relating to heavy and light feeding, finishing beeves on grass, warm barns vs. 
open sheds, effect of temperature, and value of manure. Tentative conclusions 
only were drawn. The chemistry of cattle feeding and the comparative value 
of various feeding stuffs are also discussed with reference to the experiments. 

The steers, 32 in number, for tlio first experiment were purchased in 
the neighborhood and were grades of mixed breeding. They wore pas¬ 
tured during the summer and fall and were then divided into 7 lots of 
4 steers each and 2 lots (8 and 0) of 2 steers each. The experiment 
began January 11,1894, and continued 120 days. The rations fed each 
lot were as follows: 

Lot 1. 3 parts corn meal, 3 wheat bran, 2 gluten meal, clover hay. 

2. 3 parts corn meal, 3 wheat bran, 2 gluten meal, clover hay, and silage. 

3. 3 parts corn meal, 3 wheat bran, 2 linseed meal, clover liaj . 

4. 3 parts corn meal, 3 wheat bran, 2 liuseed meal, clover hay, and silage. 

5. 3 parts wheat meal, 3 wheat bran, 2 gluten meal, clover hay, and silage, 

6. 3 parts wheat meal, 3 wheat bran, 2 linseed meal, clover liny, and silage. 

7. 3 parts com meal, 3 wheat bran, timothy hay, and silage. 

8. 3 parts corn meal, 3 wheat bran, timothy hay, and silage. 

9. 3 parts corn meal, 3 wheat bran, timothy hay, and silage. 

The liuseed meal was old-process meal. The steers were given all 
they would eat. All but lot 5) were fed in the barn. This lot was 1‘od 
in an open shed in the yard. 

The financial statements are based on the following prices: Corn meal, 
$16; wheat meal, $20; gluten meal, $18; linseed meal, $26; wheat 
bran, $16; clover, $8, and corn silage $2.50 per ton. 

The average amount of grain eaten per steer daily during the later 
part of the experiment was 25 or 10 lbs. on the corn-meal mixture and 
about 12 lbs. on the wheat meal. 

4256—No. 1-6 
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The average results for each lot are summarized in the following 
table: 

Result of feeding experiment with steers In 1894. 




| 

Peed consumed. 

matter 

con¬ 

sumed 

per 

pound of 
gain. 

Cost of feed. 

Lot. 

Grain (in addition to 
wheat bran). 

1 

Weight 1 
at begin- Total 
ning of 1 gain, 
test, 

l 1 

1 

I 

Grain. 

Ilay. 

Corn 

silage. 

Total.] 

Per 

pound 

of 

gain. 

1 

Corn meal and gluten 

Pound a. Pounds. 

Pound 

Pounds. 

Pounds .! 

Pounds. 


Cents . 

2 

I meal (a). 

1,019 , 279 

980 1 258 

1,783 
1,627 

1,249 

443 

3,188 

9.73 
10.16 1 

$19.66 
19.13 

7.05 

7.42 

3 

4 

Corn meal and linseed 
meal (a). 

981 200 

966 289 

1,783 
1,529 , 

1,100 
, 365 | 

[ 3,374 

i 

12.36 j 
10 47 

20.63 

19.00 

9.88 

I 8.20 

5 

Wheat meal and gluten 
meal. 

936 j 212 

1,226 

1 453 

2,859 

10.40 

16.42 

7.77 

6 

Wheat meal and linseed 

1 meal. 

960 255 

1,358 

i 505 

1 

| 3,447 

9.78 

19.80 

7.74 

7 

Corn meal and timothy 
hay. 

995 1 231 

1,628 j 

i 827 

1 

1 3,397 

10.78 

18.27 

7.90 

8 4,9 

I 

842 245 

1,039 

' 3lT 

1 2,410 

9.46 • 

17.40 ! 

| 7.13 


a Without i om silage. 


At the conclusion of the experiment the steers were sold and slaugh¬ 
tered. 

The price received was $4.70 per 100 lbs., u which netted $4.50 per 
100 lbs, at the station, making their value at the eud of the 120 days 
under review $1,677.04. The total cost of the feed consumed was $5S7. ,? 

For the second experiment 16 steers of similar breeding to those used 
in the first experiment were purchased. After grazing during the 
summer and fall they were divided into 3 lots of 4 and 2 tots of 2 steers 
each. The experiment lasted from January 11 to April 30,1895,110 
days. All the steers were fed wheat bran, hay, and silage or stover. 
In addition, lots 1 and 2 were fed wheat meal and gluten meal, lot 3 
corn meal and gluten meal, and lots 4 and 5 com meal. Less grain was 
fed than in the first experiment and there were fewer cases of surfeit. 

Lot 5 was fed in an open shed in the yard. The other lots were fed 
in the barn. 

The financial statements are based on the same data as in the first 
experiment, with the addition of corn stover at $3 per ton. 

The average results for each lot are summarized in the following 
table: 

Result of feeding experiment with steers in 189J. 




1 


j Peed consumed. | 

Dry mat- 
i ter eon* 
j sumed 

! per i 

pound 

1 of gain. 

Cost 

of 

feed 

per 

pound 

ot 

gain. 

Lot. 

Ration (in addition to v, heat 
bran and hay>. 

Weight 
| at be- 
Sinning 
ol test. 

Total 

gain. 

Grain. 

! 

Hay. 

Silage. 

1 | 

Wheat meal, gluten meal, and 

Pounds. 

Pounds. 

Pounds. 

Pound*. 

| Pounds . 

Pounds. 

Cents. 

2 | 

t silage. 

Wheat meal, gluten meal, and 

1,003 

187 

1,240 

506 

2,558 

11.78 

8.95 

8 

stover. 

Com meal, gluten meal, and si¬ 

1,009 

176 

1,262 

943 

a 394 

13.64 

8.93 

4&5 

i 

lage. 

954 

222 

1,232 

671 j 

2,250 

9.90 

7.01 

Com meal and silage. 

994 

220 

1,256 

871 J 

2,555 

11.07 

7.40 


a Stover, 
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At the conclusion of the experiment the steers were sold and slaugh¬ 
tered. The price leceived was $5 per 100 lbs., “netting $4.77 per 100 
lbs. at the station, or a total value of $910.64 at the end of the 110 
days.” The total cost of feed consumed was $647.72. 

The various points under consideration are discussed and the two 
experiments are compared in detail. A brief summary of the discussion 
is given below: 

Corn meal vs. wheat meal .—The average daily gain per animal in 1894 
of lots 2 and 4 on corn meal was 2.07 lbs,, and lots 5 and 0 on wheat 
meal, 1.98 lbs.; in 1895 it was 2.02 lbs. for lot 3 on corn meal, and 1.70 
for lot 1 on wheat meal. The results are contradictory. 

Linseed meal vs. gluten meal. —In 1894 the average daily gain per ani¬ 
mal of lots 3, 4, and 6 on linseed meal was 1.96 lbs. and of lots 1, 2, and 
5 on gluten meal 2.11 lbs. Iu the author’s opinion this would “war¬ 
rant the statement that for the fattening of cattle these feeding stuffs 
are approximately of equal value pound for pound and that the one 
which can be bought for least money is'the one to use.'” 

In 1894 lot 2, on mixed grain (corn meal and bran), with gluten meal, 
made an average daily gain per animal of 2.15 lbs., and lots 7, 8, and 
9 on mixed grain, without gluten meal, 1.98 lbs. In 1895 the average 
daily gain per animal of lot 3 on mixed grain, with gluten meal, was 
2.02 lbs., and of lots 4 and 3 on mixed grain, without gluten meal, 
2.05 lbs. 

The resultsi were in favor of gluten meal. 

Corn silage as part of a ration , and corn silage vs. com stover .—In 1894 
lots 2 and 4, with silage, made an average daily gain per animal of 2.07 
lbs., and lots 1 and 3, without silage, 2.03 lbs. In 1895 lot 1, on a ration 
with silage, made an average daily gain per animal of 1.70 lbs., and 
lot 2, on stover, of 1.60 lbs. The slight difference was in favor of silage. 
The author reviews briefly the comparison of corn silage and stover at 
other stations, and makes the following deductions: 

“The logical conclusion of all this work is that the piocess of ensiling adds noth¬ 
ing to the nutiitrve value of a feeding stuff. It does add to its payability, how¬ 
ever, when the method has been properly employed, and in consequence a larger 
proportion of the fodder will he consumed. In regard to 1h<» cost of this method, 
we do not consider it any greater than that of the oulinary method of cutting and 
husking and stacking the stover, and not so great as cutting, husking, and stack¬ 
ing and grinding the grain, and certainly all this must he done if the food materials 
are to he as thoroughly pieserved and made as completely available as they are in 
well enred silage.’ 7 

Finishing beeves on grass. —During the last 2 weeks of each experi¬ 
ment half of the cattle were turned out to grass during the dayfand 
stabled at night. The others remained in the barn all the time. The 
average dally gain per animal in 1894 was 1.42 lbs. at pasture and 2 lbs. 
in the barn; in 1895 it was 1.37 lbs. at pasture and 1.76 lbs. in the barn. 
The best gains were made by the steers kept in the bam. 

Warm barm vs. open sheds. —In each experiment 2 steers were fed 
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in an open yard with a shed. The average daily gain per animal was 
1.03 lbs. The other steers were fed in a warm barn and averaged 1.09 
lbs. per day. Ho conclusion is drawn. 

Careful records of the temperature during each test were kept and 
the variations shown by diagrams. Ho conclusions were drawn. 

The best gains were made when heavy feeding (all the animals would 
eat witliout surfeit) was followed. 

The steers made a more rapid gain during the first part of the fat¬ 
tening period than later. 

The principles of feeding and the value of the manure are discussed 
at considerable length and analyses quoted. 

Using the available data, the digestible nutrients and the fuel value 
of the food consumed per pound of gain and the nutritive ratio of the 
rations are computed and tabulated. The digestible nutrients con¬ 
sumed daily by the average steer were as follows: Total dry matter, 
21.2 lbs.; protein, 2.13 lbs.; carbohydrates, 11 lbs.; fat,0.75 lb. 

Pig feeding, J. L. Hills (Vermont St a, Rpt. 1801, pp. 80-02). 

Synopsis .—The questions studied were the compaiativ** value of watery and con¬ 
centrated rations, the effect of these ratums upon shrinkage and (lxeasing, the 

relative feeding value of skim milk and buttermilk, and a comparison of Poland- 

China, Yorkshire, and Berkshire breeds. 

These experiments were in continuation of those reported in previous 
years (E. S. B., 6, p. 317; 7, p. 029). 

The tests were made with 10 pigs purchased in the vicinity of the 
station. Nos. 1 and 4 were Poland-Cliinas, Nos. 3, 5, 8, and 10 Berk- 
shires, and Nos. 3, 6, 7, and 9 Yorkshires. Owing to errors in the rec¬ 
ords the results obtained for Nos. 3 and G were omitted in the author’s 
summary. 

For 3 weeks before the trial began the pigs were fed skim milk 
ad libitum . The experiment began June 1 and lasted until November 
15-28. The pigs were 4 weeks old at the beginning of the test. The 
test with Nos. 1, 2, 4, and 5 was divided into 4 periods of 20, 56, 48, 
and 44 days; with Nos. 7, 8, 9, and 10 into periods of 30, 46, 51, and 41 
days. Nos. 1 and 2 were fed at first 2 oz. of corn meal to 1 qt. of 
skim milk daily, and later corn meal and half bran ad libitum. When 
they weighed about 200 lbs. they were finished oft* with skim milk 
and corn meal ad libitum. Nos. 7 and 8 were fed the same general 
ration; also Nos. 9 and 10, except that 7 qts. of buttermilk were sub¬ 
stituted for 6 qts. of skim milk. Nos. 4 and 5 were fed skim milk alone 
in increasing amounts until they consumed 9 qts. daily, then 1 oz. of 
com meal to 1 qt. of milk was added until 12 oz. were taken daily. 
The amount of meal was then doubled, and after a time half bran and 
com meal in increasing proportions were fed. 

The financial statements are based on corn meal and bran at $20 and 
$18 per ton, respectively; skim milk at 15 cts. per 100 lbs., and but¬ 
termilk at 13 cts. per 100 lbs. At the end of the experiment the pigs 
were slaughtered and sold for 7 cts. per pound, dressed weight. 
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Tables are given wliich sliow the food consumed and the gains mad© 
by each pig during each period, the difference between tho live weight 
and dressed weight, food consumed per pound of gain, and the proilt 
obtained. These data are summarized for the whoie period in the fol¬ 
lowing table: 

Summary of results of pig-feeding experiment 




Food < onsnmed. 


w* miit 

Gain In 
live 
\\ eight. 

Dry mat- 

Shrink- 

s-i 1 

g r 

Number of pig. 

Skim 

milk. 

Butter¬ 

milk. 

Corn 
mr ol. 

Bian 

anti 

com. 

at 

beam- 

mug. 

LUX CcUCU 

per 
pound 
of gam 

age in 
dress¬ 
ing. 


On arts 
1,008 

3 008 

Ouai ts. rounds 

«W1 

Pounds 

059 

1 347 | 

Pound?. 

41 

Pounds 

216 

Pounds. 

3.26 

Pound?. 

42 

$3.87 

3.73 

2 . 


221 

37 

35 

213 

3.27 

40 

4. 

1 724 


152 

11 1 

181 

2 87 

36 

3.37 

5. 

1,724 , 
1, 008 
1,008 


152 

41 

29 

180 

2.88 

42 

3.28 



18G 

2*4 | 

27 

185 

3 07 

33 

3.73 



211 

249 

32 

208 

2 89 

42 

437 

9. 

i, 176 
1,176 

211 

249 

26 

195 

3 19 

39 

3.93 

10. 


21 ! 

256 | 

27 

211 

2 08 

42 

4.44 


Nos. 1, 2, 7, and 8 wore compared, with Nos. 4 and 3 to determine the 
relative value of* concentrated and watery foods. “The cost of food 
for a pound of increase in live weight and the profits were slightly in 
favor of the less watery ration. The shrinkages were identical by both 
methods of feeding.” 

Nos. 1, 2, 7, and S were compared with Nos. 9 and 10 to show tho 
relative value of skim milk and buttermilk. “The buttermilk had 
about four-fifths the feeding value of skim milk.” 

Nos. 1 and 4 (Poland-Ohina) were compared with Nos. 2, 5, 8, and 10 
(Berkshire) and Nos. 7 and 9 (Yorkshire). “The Pol-and-Ohinas and 
Berkshires gave the same results. In another test Borkshires out¬ 
stripped the Yorkshires.” In each comparison the average live weight, 
dressed weight, percentage of shrinkage, dry matter eaten per pound of 
gain, live and dressed weight, cost of food per pound of gain in dressed 
weight, and the total gain per pig are shown in tabular form. 

The author discusses the proper time to market pork, and calls 
attention to the fact that after a time it costs more to keep pigs than 
the gain is worth. lie computes that the fertilizing value of tho food 
eaten was $38.93, or 02 per cent of the market value of the food, pro¬ 
vided the manure was properly handled. 

Report on feeding experiments with pigs in 1895 at the Dairy 
Institute in Proskau (ITofifr. Ztg, 9 10 (1890), JS T os. l,pih 2-5; 2,pp. 18, 
19; 3, pp. 67, 08). 

Synopsis .—The following questions were discussed: (l) Tho value of corn as a fat¬ 
tening food for young pigs, (2) influence of different methods of preparing the 
corn, (3) the value of wliey instead of potatoes for a ration, and (4) the value 
of brewers’ grains instead of corn. 

It Vas found in previous experiments, reported in 1894 (E. S. R., 6, p. 
77), that feeding a great amount of com did not give good results •with 
pigs under 6 months old, since the animals fattened too rapidly and did 
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*iot form good bones. The present experiments were made to deter¬ 
mine whether the bad effects were due to feeding corn or to feeding too 
much of it. 

Four lots of 2 pigs each, all from the same litter, wore used. They 
were crosses of English and Meisen breeds. Two preliminary tests 
were made. In the first the pigs, which were fi weeks old, weie fed for 
2S days 500 ltg. of skim milk and 44.8 kg. of barley meal. They were 
fed 5 times daily. The total gain of the lot was 50.5 kg. In the sec¬ 
ond preliminary experiment of G weeks the rations were gradually 
changed from slcim milk and barley meal to the rations fed in the test. 
Daring this time lots 1 and 2 gained 30.75 kg.; lot 3, 27 kg.; lot4, 
29.50 kg. The feeding experiment proper covered 3 periods of G weeks 
each, and the following rations were fed: 

Lot 1. Skim milk, cooked corn meal, and potatoes. 

Lot 2. Skim milk, uncooked coin meal, and potatoes. 

Lot 8. Skim milk, cooked corn meal, and whey. 

Lot 4. Skim milk, In-ewers’ grains, potatoes, and wliey. 

The gains made during the experiment and the food consumed per 
kilogram of gain for each lot are shown in the following table: 

Gain made and food consumed per Kilogram of gain . 


Weight I Gain |_Food consum ed per kilogiam of g ain 

mng. period. I Com Potatoes j Wliey. 


Kff. 1 

Eg 

Eg 

Kg 

Eg. Eg. Kg. 

64.25 

127 75 

7 9 

1 64 

. d 78 . 

30. 75 

134.00 

7 5 

1 57 


37 00 

120 00 

8 4 

1 75 

. 12 10 

58.50 | 

117 25 

2.5 


1.79 7.16 2 15 


The animals were slaughtered and the dressed weight of each pig, 
its relation to the live weight, and the amount of belly fat and thick¬ 
ness of the bacon fat on the back were determined. 

In these experiments the following conclusions were drawn: Feeding 
corn meal was followed by good results in every case. Corn meal may 
be fed to i>igs under 4 months old with no bad results, provided the 
amount fed be not too great at first, but gradually increased, and the 
whole ration not too rich. It was found that the animals fed uncooked 
corn meal made a slightly larger gam than those fed cooked corn meal. 
As in the previous year, whey was found to give good results. The lot 
fed brewers' grains made less gain than the lots fed corn, but the 
experimental data are not considered sufficient to warrant a general 
conclusion. 


On the yield of flour from wheat and on whole meal bread, Ball and (Compt. 
Send., m ( 1&$6 ), JVo. 1, pp. 4D-49; Monit. Indust., JJ (lS9b), No. 5, pp. The 

£ours obtained by several processes of grinding, both ancient and modem, are com¬ 
pared as to composition. The Hour obtained by the process of giinding in use among 
Jfcspane was quite similar to that obtained in the present method of grinding flour 
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for the French soldiers. Bread from fine wheat flour and whole wheat meal is 
discussed, and the latter recommended as preferable. 

The meat obtained from tuberculous animals as food, II. Raqubt {Ann. Soi. 
Jgronser. 2, 2 (1804-*95), No. 3, pp. 340-349).— This article is a report made to the 
International Congress of Agriculture at Brussels. The wholesomeneRS of flesh from 
tuberculous animals for human food is discussed; and in a iew of the success of the 
plan in other countries the Belgian Government is recommended to provide for the 
construction of suitable sterilizers to be used with such meat, Some experiments 
by Petermann, Andr6, and Stubbo with a sterilizer devised by Wodon, which gave 
satisfactory results, are quoted. 

Brotol (Zt8clir. Xahr. Unterauoh. und Hyg., 10 {1896), Xo. 0, p. 114). —Brotdl is a 
by-product in tbe relining of petroleum which has been recommended as a substitute 
for vegetable or animal fat in cooking. Experiments made with man and animals 
have shown that this preparation produces vomiting, digestive derangements, etc. 
It is therefore regarded as a harmful product. 

The amount of iron in ordinary dietaries, R. H. Chittenden {Diet, and Jlyg. 
Gas., 12 (1S9G), Xo. 1 , pp. 24-26).—' This is a resume of an article by Stockman {Jour. 
Physiol., IS, p. 484). The amount of iron in various articles of food is given, as well 
as the amount in the diet of persons of different ages and occupations, 8 to 10 or 11 mg. 
being the amount for healthy persons with a good appetite. 

Notes on hospital dietaries, E. H. Richards ( Amer . Jour. Insanity, 52 {1895), Xo. 
11, pp. 211-21?).— The author points out that the dietary suggested by A. Flint for 
hospital patieuts (insane) when computed in terms of protein, caibohydrates, and 
fat is much larger than the accepted standard in Germany. It is also quite expen¬ 
sive. The diet is compared with several other American dietaries. 

Dietary of the New York State hospitals, O. H. Pilgrim {Amir. Jour. Insanity, 
52(1895), Xo. 11, pp. 33£hR 3J).-—Flint’s dietary for insane patients is quoted in its 
original and also in its revised form. The author finds hy practical experience that 
the diet is well suited to the purpose for which it was proposed, and various sugges¬ 
tions regarding the preparation and serving of food in insane hospitals aro given. 

A study in the economy of cattle foods, G. W. Shaw {(fregon Sta. Dul. 89,pp. 
81-52 ).—Terms used in feeding experiments are discussed, and analyses of several 
Oregon fodder plants (red clover, timothy, orchard grass, tall oat grass, cheat or 
chess, and oat straw) are given, as well as the calculated dry matter and digestible 
matter per 100 lbs. 

VETERINARY SCIENCE AND PRACTICE. 

An investigation of the nature, cause, and means of preventing 
the cornstalk disease (Toxaemia maidis) of cattle, V. A. Moore 
( TJ. 8. Dept. AgrBureau of A nimal Industry Bid. JO, p}). <)-70, pis . 2 ).— 
This article records tlie results of an elaborate investigation of this 
obscure disease from which cattle sometimes sutler when feeding in 
cornstalk fields in late fall and early winter. The affection is restricted 
in distribution to the middle and northern portion of the Mississippi 
Valley, where the farmers harvest their corn by picking the ears from 
the standing stalks, cattle then being turned into the fields. Owing 
to the insidiousness of tbe disease and the frequent failure of veterina¬ 
rians and butchers to find lesions sufficient to cause death, the disease 
has been regarded as a most mysterious affection and almost invari¬ 
ably fatal. The disease has been known to exist for 40 years. Various 
theories as to its cause have been suggested—lack of salt and Insuffi¬ 
cient water, eating cornstalks alone, stomach impaction, ingestion of 
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com smut, and the presence of the species of bacteria which causes com 
blight, or Bnrrill disease. The first 3 theories are of popular origin 
and not supported by the general experience of cattle raisers. 

The results of investigations previous to those undertaken by the 
Bureau of Animal Industry are briefly summarized, the symptoms of 
the disease being the chief points determined by the investigators. 
Experiments to determine the etiological importance of corn smut gave 
negative results. A circular letter of inquiry concerning the nature, 
distribution, and importance of the cornstalk disease was sent out in 
1391 to a large number of farmers and cattle raisers, and the replies are 
briefly summarized. 

The investigations detailed in this article were carried out with the 
assistance of the experiment station at Ames, Iowa, and the methods 
of investigation are briefly outlined. Notes are given on cattle attacked 
and dying in 18 outbreaks in different portions of the State, and the 
symptoms of the diseased animals and the results of poxt-moriem 
examinations are detailed. 

To determine the connection of cornstalks affected with corn blight, 
or the Burrill disease, with the cornstalk disease, diseased cornstalks 
were fed exclusively to cattle which were carefelly watched for several 
weeks, but no evidence of disease appeared. Eight rabbits, fed upon 
cornstalks and leaves known to be infected with the bacillus of the 
Burrill disease, became emaciated, but only 2 died. The bacillus of 
the Burrill disease of corn is thus regarded as possessing an innocuous 
nature. The bacillus was isolated and pure cultures made. It was 
identified as Bacillus cloaetc. It occurs in the'soil and in the s talks 
affected with com blight. 

Although previous experiments to test the effect of feeding com 
smut to animals had given negative results, further experiments were 
made, cattle being fed almoht exclusively on smut-laden cornstalks and 
free smut for several days. The animals continued perfectly well 
throughout the time of feeding and for several months afterwards, 
during which they were kept under close observation. A table is 
given showing the daily temperature of the animals during the feeding 
experiment. 

Instances of cattle and sheep dying while pasturing in cornstalk 
fields were reported to the investigators, but there was no evidence of 
the existence of the cornstalk disease in horses, sheep, or swine. Corn¬ 
stalks, leaves, tassels, and the liver of a steer dying from cornstalk 
disease were subjected to a careful chemical analysis without the pres¬ 
ence of any alkaloidal poison or unusual quantities of inorganic salts 
being revealed. 

A discussion of the nature of the disease, based upon data obtained 
in the special investigation, is given, and the conditions under which 
the disease occurred are elaborated in an extensive table. In general 
the symptoms were those of muscular weakness, merging into paralysis, 
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and accompanied by signs of intense agony and distress. Nervous 
twitchings and jerkings were frequently present. An opportunity was 
not afforded the investigators to observe an animal suffering from this 
affection prior to death, and the accounts of the symptoms are all taken 
from observations made by the owners. Post-mortem examinations 
revealed very slight structural changes in the various organs, the only 
gross pathological changes observed being those of a hemorrhagic 
nature, mostly confined to the serous membranes and principally those 
of the heart. Ecchyinoses were also present beneath the pleura, over 
the surface of the liver and spleen, and in the mucosa of the intestinal 
tract. Twelve distinct species of bacteria not recognized as sapro¬ 
phytes were isolated, but they all proved harmless to experimental 
animals. 

It is believed that the disease is due to the existence of a poison in 
the cornstalks, although the nature of this toxin lias not yet been deter¬ 
mined, and its presence is indeed but a provisional hypothesis based 
upon the trend of the accumulated data. It is stated that although 
the los^ of cattle from this disease is severe, it is not of such great 
economic importance as has been thought, and as it is not contagious, 
does not threaten the cattle industry of this or other countries to winch 
cattle may be shipped. 

Prevention is regauled as the only practical iemed t \. Tt is recom¬ 
mended that cornstalks and leaves for fodder be cut, and fed to cattle 
after this maimer, instead of the cattle being turned into the fields and 
allowed to feed upon the standing stalks. 

The plates are fronr microscopic sections of liver tissue and heart 
muscle, shoving blood engorgement and hemorrhages in the tissues. 

Chemical examination of cornstalks presumably the cause of 
cornstalk disease in cattle, E. A. de Sohweinitz (Z r . Dept. Ayr., 
Bureau of Animal Industry BuL 70, x>p. Sb-9 0 ).—The results of a chem¬ 
ical examination of cornstalks taken from Iowa cornfields wherein cat¬ 
tle feeding had been affected with the cornstalk disease. The methods 
of analysis are stated at some length, and the reactions obtained with 
various reagents are set down. No reaction whatever indicating any 
alkaloidal content in the stalks was obtained. A diseased liver from 
one of the animals dying from the cornstalk disease was also extracted 
and analyzed, but with entirely negative results. The presence of an 
active poisonous principle has therefore rot been demonstrated. 

A disease in cattle not distinguishable from rabies, Y. A. Moore 
(U.M.Dept. AgrBureau of Animal Industry BuL 70, pp. 77-87 ).—This 
recounts the results of investigations of a peculiar disease affecting 
cattle in Iowa in 1892. The disease made its appearance among a herd 
of 47 steers pastured on land of which the greater part was of a wet, 
boggy nature, covered with tufts of wild grass, although several acres 
in the 100-acre field were dry and produced tamo grass. The cattle 
were watered from a 100-foot well bored through limestone rook. The 
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cattle were in this field from spring until early fall, during which time 
5 of them died. In October the cattle were turned out into upland 
pastures where 4 others died. Subsequently 7 other animals perished 
after an illness of a few days. 

The disease was manifested by a persistent chasing of whatever small 
animals would come near, accompanied by paroxysms of trembling and 
weakness. The animals at all times were in an uneasy state, some¬ 
times amounting to frenzy, and in the late stages of the disease, after 
3 or 4 days, paralytic symptoms set in so that the sick animals finally 
were unable to stand upon their feet. Few lesions were discovered by 
autopsies, engorgement of the blood vessels, especially in the brain, 
being the main pathological conditions noted. Babies being suspected, 
although a history of but one mad dog or other animal in several years 
previous was ascertained, inoculations of brain tissue from animals 
which had died of the disease were made upon rabbits and calves. All 
the inoculated rabbits and the greater number of tho calves died with 
unmistakable symptoms of paralytic rabies. Inoculations of other 
animals from the brains of inoculated animals which had died, pro¬ 
duced the disease in every instance. 

The source of the disease is considered as unsettled, although it is 
thought to be possible that the low, boggy pasture land had much if 
not all to do with its origin. 

Colic in. horses mules, W. E. A. Wyman (South Carolina Sta. 
Bui £2, n. ser., j pjp.S ).—This is a popular bulletiu discussing the causes, 
symptoms, prevention, and general treatment of colic, with additional 
detailed remarks in regard to spasmodic or cramp colic, flatulent colic, 
impaction colic, and habitual colic. Moderation in eating and drink¬ 
ing and the use of proper food is insisted upon, and in general for 
treatment are recommended, eatlieterizing the sick animal, intestinal 
injections, and the application of a drench of belladonna, hyoscyamus, 
cannabis indiea, and nux vomica, with the addition of some other drugs 
in some cases. 

Further experience with tuberculin, J. L. Hnxs and F. A. Rich 
(Vermont Sta. Bj)t. 1894 , jpj). 71-74 ).—Notes and tabulated data on 
tuberculin tests made with the new station herd. Forty-one cattle 
were tested in April and October, 1894, and in June, 1895, none of 
them giving reactions sufficient to indicate the presence of tubercu¬ 
losis. Two remaining members of the old herd reacted at the October 
test and were slaughtered. The continued good health of the new 
herd is regarded as evidence that tuberculin, properly prepared and 
handled, can not cause tuberculosis. 

A brief note is given on injections made throughout the State. 
There were inoculated 1,809 cattle in 84 herds, and 234 were found 
tuberculous. This percentage is not believed to indicate the extent of 
tuberculosis in the State, for the injections were usually made in herds 
where there was reason to suspect the existence of the disease. 
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Brief mention is made of the use of tuberculin in other States. 

TUTgiiain gg a diagnostic for glanders in horses, E. A. Bion 
(Vermont Sta. Bpt. 1894, p. 141 ).—Notes and tabulated data on the 
temperature record and post-mortem notes for 11 cases in'which mullein, 
procured from the Bureau of Animal Industry of this Department, was 
injected as a diagnostic for glanders. Six of the animals reacted and 
on being killed proved to be badly diseased. 

Bovine tuberculosis, J. L. Hills and F. A. Rich ( Vermont Sta. £pt. 1804. pp. 
17-70, pit. 8, figs. 8 ).—A reprint of Bulletin 42 of the station (E. S. R., C, p. C63). 


DAIRY FARMING—DAIRYING. 

Robertson mixture vs. com silage, J. L. Hills (Vermont Sta. Bpt. 
1894, pp. 142-148 ).—In one part of a silo was placed field corn alone, 
and in another the Robertson mixture of corn fodder, horse beans, and 
sunflowers. Owing to the dry weather the stand of horse beans was 
poor, and in order to get sufficient of the mixture for a feeding test 
soja beans were used. Analyses are given of the corn fodder, horse 
beans, soja beans, sunflower heads, and the 2 kinds of silage, and the 
loss of constituents in ensiling is calculated. The loss of dry matter 
in ensiling was 27.0 per cent for the com silage and 03.7 per (ient for 
the Robertson mixture. “ The losses are excessive, greater than should 
occur in a good silo. As usual they fall mainly upon the more soluble 
carbohydrates.” 

The 2 kinds of silage were fed in an experiment with 6 cows, cov¬ 
ering 4 periods of 4 weeks each. The cows were divided into 2 equal 
lots, fed alternately on the 2 kinds of silage. Each of the cows 
received 10 lbs. of hay per day, from 45 to 50 lbs. of silage, and while 
on corn silage 4 lbs. of bran and 4 lbs. of corn meal daily; while on the 
Robertson mixture 2 lbs. less of grain per day was fed for every 50 lbs. 
of silage. The individual records of the cows are tabulated and the 
data summarized. 

The following table shows the average yields for the last 15 days of 
all the periods: 


Yield and composition of milk from cows on corn silage and on JRoberlson mixture silage. 



1 

Milk 

yield. 

Composition. 

Total yield of— 

Total 

solids. 

Fat. 

So lid m- 
not fat. 

Total 

solids. 

Fat. 

Solids* 

not-fut. 


Pounds. 

Pit cent. 

Per cent. 

Peremt. 

Pounds. 

Pounds, 

Pounds. 

Com silage. 

4,007 

14.32 

5 04 

0.28 

574 

202 

372 

Robertson mixture silage.... 

3,978 

14.50 

5.15 

9.35 

577 

205 

372 


u Considering tlie yields from the dry matter eaten, the balance is strongly in 
favor of the Robertson mixture, more milk and butter being produced than from 
similar weights of dry matter in corn silage. The cows, if anything, gained in 
weight on the mixture. It seems that in this test, at any rate, the claims mu do for 
the mixture are not without basis. 
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“Notwithstanding the favorable lesults in this trial, the writer does not feel as 
yet like recommending the mixture to the Vermont dairyman. We have not thus 
fer been able to grow horbe beans successfully. We have grown tffem for 2 years, 
hut neither time have had a satisfactory stand, although the soil conditions seemed 
favorable/’ 

Robertson mixture and com silage vs. roots, J. L. Hills (Vermont 
Sta. Bpt. 1MI, pp. US-150).— At the conclusion of the above experi¬ 
ment the cows were fed a mixture of silage made from corn and from 
Bobertson mixture, with liay and grain, for 2 weeks. They were then 
gradually changed to a mixture of cut beets and carrots in an interval 
of 1 week, and fed 43 lbs. of this mixture per day for 2 weeks, with the 
same amounts of hay and grain as in the first period. Analyses of 
the 2 kinds of silage and of the corn and beets are given, and tbe data 
for the feeding trial, including the composition of the milk, are tabulated 
for each of the cows. 

“On flic whole, the results appear to he about even. We do not feel like laying 
stress upon them, howe\ or, because of the short duration of the trial. An extended 
test of corn silage and roots is planned for the coming winter.” 

Effect of fatigue upon the quantity and quality of milk, J. L. 

Hills (Vermont Sta. Bp. 1804, pp. 162,163). —In April 17 cows pur¬ 
chased by the station were driven 10 miles, shipped 50 miles by rail to 
Burlington, and then driven to the station, about a mile and a quarter, 
where they arrived about dusk, having been all day on the road. 
October 3 more were purchased, which traveled the same route under 
similar conditions. The yield and composition of the milk given by 
each of these cows on the night of arrival, the next morning, several 
days later, and 2 weeks later are tabulated. A summary of the 
averages for each lot is given in the following table: 


Average yield and composition of milk of vows after a journey. 



Milk 

yield. 

| Total 
solids. 

Fat. 

Solids- 
not tat. 

First lot: 

round* 

Per cent 

Per ci w t. 

Per cent. 

Night of arrival. 

7.5 

14 95 

5.45 

9 50 

Morn mg alter arrival... 

7.4 

10.70 

7.28 

9.42 

Two weeks alter arrival. 

Second lot 

8.8 

13.90 

4 55 

9.35 

Night of arrival... 

8 8 

14 10 

5 04 

9.06 

Morning alter anival. 

11.0 

14.98 

5 90 

9.08 

Two week’s after arrival. 

32 7 

14. U 

4.88 

9.26 


“The milk ilow was lessened by fatigue, the general quality decidedly bettered, 
and the butter > ields increased. Half of the cows gave richer and half essentially 
the same [amount] of poorer milk on the evening of the day of travel as they gave 
after recovery from fatigue. All gave richer milk the morning following the travel 
than 2 weeks later, and, with 3 exceptions, richer than the night before. The fat was 
the most variable constituent, the solids-not-fat remaining quite uniform.” 

On the influence of the fodder on the fat content of moir, H. 

STEFFEN (Deut. landw. Presse, 23 (1896), 2Tos. 18, p. 152; 20, pp. 168, 
169 ).—The author does not agree with Sebelien’s conclusion that there 
is very little evidence that the composition of milk is affected by feeding. 
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He cites a number of examples from practice, especially the records of 
milk delivered by creamery patrons, which he is quite sure show that 
the food is a very important factor in determining the quality of milk. 

Tests of cream separators, H. H. Wing (Yew Yurie Cornell fit a. 
Bui . lUOyjp]). 605-630 ).—During the short dairy course of 1895 a series 
of tests of the efficiency of separators was made similar to the tests 
made the preceding year and reported in Bulletin 00 of the station (E. 
8. R., 0, p. 245). The machines were operated by students in the dairy 
course under the direction of an instructor, but none of the tests 
recorded were made until after the class had been at work for nearly a 
month and the students had had considerable practice in handling the 
various machines. 

The fat in the skim milk was determined by the Babcock test. The 
results of the test, including the maximum, miimmuiu, and average 
percentage of fat in the skim milk, are summarized in the table below: 


Summary of tests of separators. 


! 

Separator. 

Average 
tempera¬ 
ture of 
milk. 

Average 
revolu¬ 
tions of 
bowl per 
minute. 

eraj»o 
amount 
of milk 
sepa¬ 
rated per 
lionr. 

h’ut in skim milk. 

Mini- 1 Maxi- [ A-ver- 
xauin. 1 mum. i ai«e. 

Butter accumulator . 

Dc(j. F. 
86 

7,438 

PountU. 

414 

Per n tit. 
0. 01 

i 

Per rent. 
0.20 

Per rent. 
0.10 

De IAval Aome Alpha. 

85 

6,185 

1, 088 
060 

.01 

.10 

.05 

De JLaval Baby No. 3. 

87 

5, 720 

.01 

.15 

.06 

Belrl’s Improved Danish. 

83 

4,485 

1,900 

.01 

.25 

.11 

United States No. 8. 

87 

7, 578 

502 

.01 

.10 

.05 

Victoria, 75 gallon... 

86 

6,680 

790 

.05 

.20 

.09 


it Used a* a separator. 


Tests at factories .—With a view to studying the efficiency of different 
separators of the same make, visits were made to factories in the vicin¬ 
ity of Ithaca and samples taken of the skim milk and other data 
secured. In all, 22 factories and 3 private dairies were visited, and the 
working of 30 machines of 4 different makes and 9 different sizes and 
styles were studied. The separators studied were Alexandra Jumbo, 
De Laval Alpha No. 1, Baby No, 2, and Standard ; Sharpies Russian, 

Standard, and Imperial; and United States. 

* 

“In all the tests the machines were entirely* in the hands of the factory operators 
and were run hy them in their ordinary manner. 

“Equal portions of the skim milk were taken from the skim-milk outlet at inter¬ 
vals of 10 or 15 minutes, according to the amount of milk separated, and from these 
mixed together a sample was drawn for analysis. The determinations of fat in the 
skim milk were made in skim-milk Babcock bottles in all tests that wore made pre¬ 
vious to September 14. * In the tests made on and after that date the determinations 
were made with the new B. & W. doable-necked bottle for testing skiin milk and 
buttermilk. We have found this bottle much more convenient and more accurate 
for testing skim milk than the ordinary skim-milk Babcock bottles, because of the 
ease with which it is possible to measure slight differences in pereenl age of fat. We 
have found, too, in comparison with the skim-milk Babcock bottle, that the B. & W, 
bottle will give a slightly larger reading of fat. ... 
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“Inregard, to the tests as a whole, the percentages of fat are considerably higher 
than those found in the machines used at the station, and it will bo seen also that 
inmost of the different kinds of machines there is quite a large variation between 
the highest and lowest percentage of fat, in every case amounting to 100 per cent 
and in most cases to considerably more. 

“In the case of all of the various makes, except the Jumbo, at least one of the 
machines tested did what is called ‘practically clean skimming ;* that is, the per¬ 
centage of fat in the skim milk was 0.1 per cent or less. In the case of tin* machines 
where a greater percentage was left in the skim milk, in many cases it was evidently 
due to carelessness of the operator, but in other cases it seemed to be some inherent 
quality of the machine. It would seem, therefore, that since it is possible that 
machines of the various makes that will do perfect work can be made that it is due 
the operator to demand from the manufacturer a guarantee of such perfect work.’ 1 

Results of tests at various stations .—The data are summarized for the 
tests of separators which have been reported by the Vermont, Penn¬ 
sylvania, Wisconsin, Iowa, and New York Cornell stations, and the 
following average is given of the percentage of fat found in the skim 
milk from the different separators and in different series of trials. 


Fat in shim milk from different aeparatora. 


Kind of machine. j 

erage. 

1 

Uy series 

Of all | 
trials. 1 

! 

Per cent. 
0.12 
.22 

Per cent. 
0.11 
.22 

Alexandra Jumbo____......_............_ 

Columbia............................................... j 

.09 

.12 

Tbtftiwh Wm_____ 

. 10 

.08 

T Jjftvnl_...._.............................. 

.13 

.09 

Sharpies ............. 

.27 

.10 

United states .............. 

10 

.12 


.21 

.16 

Viototift---------------------------- ..j 


Minimum. Maximum. 


Pir cent. 

Per cent. 

0 01 

0.20 

.15 

.33 

.05 

.34 

.01 

.25 

.01 

.60 

.05 

.65 

.03 , 

.60 

.05 

.38 


“The results of all of these trials show that it is possible to separate the cream 
from milk with a lobs of not more than 0.1 per cent of fat in the skim milk. 

“That in all probability there is nearly as much difference in efficiency of separa¬ 
tion between different machines of the same make as there is between the different 
makes themselves.’’ 

Tests of dairy apparatus, J. L. Hilts ( Vermont Sta . Rpt ISO 4, 
pjp. 151-160). —In connection with the daily school tests were made of 
the relative efficiency, power consumption, and steam consumption of the 
De Laval Alpha Turbine, De Laval Acme, Jumbo, United States No. 3, 
United States No. 5, De Laval Alpha No. 2, and I)e Laval Alpha No. 3 
separators. There were 4 hand and 5 power separators. The data for 
these trials are tabulated, together with the losses in churning. The 
average percentages of fat in the skim milk were as follows: 


D© Laval Alpha Turbine 

Be Laval Acme. 

Jumbo. 

United State® No. 1 B... 
Reid Improved Danish.. 
United States No. 3. 


Per cent. 
.. 0.05 
.. .10 
.21 

-- .08 
- .07 
.. .07 
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“The comparative steam consumptions of the De Laval Alpha Turbine and the 
United States No. 1 B Belt Separator were carefully determined this year by Prof. 
A. W. Ayer, of the Mechanical Department of tlio University. . . . From the results 
it appears that under the conditions prevailing during the tests, the belt machine 
used only 86.3 per cent of the steam required by the turbine while separating the 
same amount of milk. . . . It is Professor Ayer's judgment that 1 while the saving in 
steam by the belt machine might not be considered sufficient to warrant the extra 
expense of an engine if only one separator were to be used, I believe there should be 
no doubt as to the type of separator to be used if several of them were to be run in 
the same creamery, and that the belt machine in such cases should bo chosen.”' 

Comparison was made of the Moseley & Stoddard Co. and the Ver¬ 
mont Machine Co/s steam Babcock testers, 28 and 30 tests being 
made, respectively. The average was 4,75 per cent of fat by the 
former and 4.78 per cent by the latter. 

“The tendency throughout seemed to bo toward slightly higher results in the 
Farm Machine Co.'s tester. ... A long series of trials of the two against the Rus¬ 
sian Babcock test averaged: Steam turbine machines, 5.18 per cent; Russian, 5.09 
per cent. It is hut fair to say, however, that recent comparisons of tlio steam Babcock 
with gravimetric tests (Adams's paper coil method) at this station seem to indicate 
that the former may run from 0 02 to 0.05 per cent too high. 1 ' 

The lactanalyt, a new milk tester, J. L. Hells ( Vermont 8tu. Bpt. 
1894, pp. 101, lo2). —This tester, which has been sold to some extent in 
the State, is said to be a modified butyroineter. In malting the test 
about 10 ec. of milk is mixed with an alkaline solution furnished with 
the tester, alcohol, and ether, the liquids being intimately mixed by 
means of a brush. The mixture is warmed slightly and then the 
ether-fat column read off on the neck of the tube by moans of a 
metallic measure, which is supposed to show the percentage of fat 
directly. 

A series of comparisons of the tester with the Babcock tester showed 
a difference between the 2 methods of from nothing up to over 2 per 
cent. As a rule the figures were too low. 

Pasteurized vs. sterilized milk, A. R. Leeds {Dairy, 1S0G, No. 88, p. 95).—k dis¬ 
cussion of the relative merits of each. ‘'Viewed from au everyday practical stand¬ 
point, the result of a general consideration and trial on the part of tlio medical 
fraternity and also of tho general public has been a decision in favor of pasteurized 
vs. sterilized milk.” 

Experiments on removing the free acid from ranold butter by heating and 
by washing, K. Farxsteiner {Forsch. if. Ubmsmtl. und Ryg. dim., S {1099), No.' 
S, pp. 84-89).—, From a number of experiments tlio author concludes that heating 
ranoid butter to the temperature commonly obtained in cooking removes loss than 
one-flfth of the free acid. It is possible to remove only a small part of tho free acid 
by very thorough washing. 

Tests for milk, E. Rigaux {Jour. Agr.,7 {189G),No.75,pp.l25,lJ6,fige.2).— The 
acid test for fat of Dr. Gerber, of Zurich, is described and the apparatus figured. No 
heat is employed, and the sample has to be in the apparatus only 2 or 3 minnt M 
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AGRICULTURAL ENGINEERING. 

Irrigation in Oklahoma, G. E. Morrow (Oklahoma fit a* Bui . IS, 
pp. 17 ).—Meteorological data are reported to show that the rainfall in 
the Territory is frequently not sufficient for the full development of 
crops, the amounts in general decreasing from the east to the west. 
In respect to distribution u Oklahoma is fairly but not entirely fortu¬ 
nate. . . . TTe have no distinct wet and dry seasons. Generally the 
principal rainfall occurs during the growing season. On the other 
hand, droughts during critical periods of crop growth are not uncom¬ 
mon. The total rainfall is sometimes largely made up of excessively 
violent rains and of very slight showers/’ 

The conditions are also favorable to rapid evaporation. This, * 
together with the fact that much of the soil of the Territory is fine 
and closely packed, suggests that subsoiling to increase storage capac¬ 
ity and frequent surface tillage to reduce evaporation would be very 
beneficial. 

"If irrigation is to bo practiced on tlie majority of the farms in Oklahoma, it 
must he by the use of -water drawn from wells, or from ponds in which storm v ater 
has been stored. The rivers and streams of the Territory do not have wide a alleys 
as a rule. It is not probable that much will bo done, for pome years at least, in tlio 
way of organizing companies for building canals and ehtablishing large irrigation 
systems. Ab yet little is known as to the existence of'underflow waters/even in 
the river valleys. Nothing is known, with certainty, as to the possibility of secur¬ 
ing large supplies of water from artesian v ells in this region. The w ater of some 
of the ri\ ers and smaller streams has so much saline matter th.it its use for irriga¬ 
tion would be objectionable. 

"The most practicable power for lifting the water, in a vast majority of cases, is a 
wind wheel. v 

Methods to be followed and precautions to be observed in introduc¬ 
ing the practice of irrigation into this region are given. 

Influence of the distribution of the load and the inclination of 
the traces on the consumption of the strength of draft animals 

(Bent lan(he. Presse, 23 (1 SD(j), 1 So. 21, p. 20*, fitjx. 3 ).— This is an 
abstract from an exhaustive treatise by H. Eeinliardt on the subject, 
as applied to 4-wheeled farm wagons. The author concludes that for 
ease of draft on solid roads the load should be concentrated as much as 
possible on the rear axle; for soft roads, fields, and where the formation 
of ruts is possible, the load should be distributed equally over both 
axles. An upward inclination of the traces is always to be recom¬ 
mended, especially on bad roads and on soft fields. The degree of this 
inclination must be decided by the height of the fore wheels, the height 
of the draft animals, and the way in which they are hitched to the 
wagon. 

As to the best place for the drawbolt, it must be at such a point on 
* the pole as to avoid side draft. If other considerations do not interfere 
the whifietrees and drawbar should, in most cases, he placed under the 
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pole. The length of the traces depends on the most favorable angle of 
draft. On technical grounds long traces should be avoided unless there 
are good reasons for using them. 

Supplemental irrigation at the Illinois £ astern Hospital for 
the Insane, C. Gapen {Reprint of address before the Illinois State 
£Tort. Assoc., pj). 8; Irrigation Age , 9 {1800), 1 Vo. l,pp. 1-3, pis. 3 ).—An 
account is given of irrigating 150 acres of land planted to fruits and 
vegetables. u The cost of laying the pipe was to the institution about 
@1,500, or about $10 per acre. The land before these pipes were laid 
would be regarded as high priced for agricultural purposes at @100 per 
acre; it now has a producing value to the institution of @500 per acre.” 
The yield on the irrigated area was far greater than the average in the 
surrounding regions. The economy and methods of irrigation in humid 
regions are discussed. 

# 

Hill side terraces or ditches, F. E. Emery {XortJi Carolina St a. Bui. 121, pp. 310-320, 
pis. 2,figs. 4). —Directions are given for the construction of hillside terraces according 
to the method originated by P. D. Mangum, of Wake Forest, North Carolina, in 1895. 

The great flooding system of the San Joaquin Valley, T. 8. Van Dyke (Irriga¬ 
tion Age, 10 {1890), Xo. l,pp. 8-17). 

More practical irrigation in Kansas, I. N. Pepper {Irrigation Age , 10 {1890), Xo. 1, 
pp.7,S). 

Irrigation and subsoiling in Montana, S. H. Emery {Irrigation Age, In {1890), 
Xo. l,pp. 17,18). 

Fertilizing irrigation, J. Shomaker {Amer . Agr. {mid. ed.), 1890, July 4,p. 00, jig. I). 

Storage reservoirs, evaporation, and percolation, F. C. Finkle {Irrigation Age , 
10 {1896), Xo. l,pp. 19-21). 

The Nebraska irrigation annual for 1896 {pp. 210, figs. G). —This is an account 
edited by A. G. Wolfenherger of the proceedings of the third annual convention of 
the Nebraska State Irrigation Association, held at Sidney, Nebraska, December 18 
and 19,1895, “ with an appendix of valuable tables and special articles contributed 
by irrigation experts,” including among other valuable matter a report by O. V. P, 
Stout on the flow of the different streams in the State available for irrigation and a 
synopsis of the irrigation laws of Nebraska. 

New grain centrifuge with fans and grader {Dent, landic. Presse, 23 {1890), Xos, 
60, p.534, figs. 2; 61, p. 543). —The grain is first subjected to a blast of air, which 
removes all chaff, etc. It then passes over a sieve, which allows the grain to pass 
through and carries over larger particles like stones, peas, beans, etc. The grain 
then passes into a revolving cylindrical sieve, in which the small seeds of weeds, 
etc., are taken out. It then passes into a revolving vertical sieve with sides flaring 
upward and outward. In this the grain is divided into 3 portions according to size. 
In a trial at Leipsic the machine did superior work in every way. 

The Ingleton steam plow {Sci. Amer., 74 {1896), Xo. 19, p. 29?, fig. 1). —The plows 
work at right angles to the line of movement of the carriage to which they are 
attached, and a strip 30 to 50 ft. wide is plowed for each time across the piece. The 
cost of plowing an acre by this system is estimated at 45 cts. *> 

A new electilo plow, F. Brutsohke {Beat, landw. Presse, 23 {1896), Xo. 45, p. 399, 

flg.i). 

The Brabant double plows at the local agricultural fair at Monlius, M. Rm- 
gelmann {Jour. Agr . Prat., 60 {1896), I, Xo. 25,pp. 895-902, figs. J). —In this article the 
author gives an illustrated description of this type of plow, with a mathematical 
discussion of the relations of the different parts. 

4256—BTo. 1-7 
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Tests of agricultural machinery at Ultuna Agricultural Institute (Sweden), 
1894, H. Jutilhs'-Damhifelt and W. Melikt (Bpt . Ultima Agl. Inst. 1891 . pp. 
99-111). —Tests are reported of several foirns of grain seeders, seed cleaners, and 
mowing machines. 

Agxicultuzal machinery in Denmark during 1895, H. F. K. Denckeb (Tidsskr. 
Landbkon., 15 {1890),pp. 150-107). 

Hoad construction, A. W. Campbell {Ontario Dej)t. Agr. Road Bui. 1 , pp. 4). —Brief 
directions are given for drainage of the roadbed, crowning the road, selection and 
placing of gravel, and repairs. 

Hoads and pavements in Prance, S. F. Rockwell (New York: John Wiley $ 
Sons, 1896,pp. 107. t figs. 15 ).—This book is partly the result of personal observation by 
the writer and partly a compilation from standard publications on roads by French 
engineers and from official documents. 

It treats of the stone roads of France and includes, among others, the following 
topics: A perfect wagon road, grade, material for roads, gravel, broken stone, 
quality of various rocks used, preparation, cleanness, size of stone used, mode of 
construction, gravel road, stone road, roads with foundations, Tresaguet’s method, 
Telford’s system, roads without foundation, Macadam’s system, thickness on the 
Routes Nationales, binding material, convexity, maintenance and repair, general 
recharging, rolling, cost of construction in United States and in France, and cost of 
maintenance. 

Enlarging and arranging a barn, I. P. Roberts (Country Gent., 61 (1896), No. $271, 
p. 612, figs. 5). 

Notes on the construction of dairies, F. W. Waller (Agl. Students’ Gaz,, 7 
(1896), No. 6, pp. 209-219, pi. 1). 


STATISTICS. 

Organization list of agricultural experiment stations and Institutions with 
courses in agriculture in the United States ( U. S. Dept. Agr., Office of Experi¬ 
ment Stations Bui. 27, pp. 9J). —This contains the organization list of agricultural col¬ 
leges and experiment stations revised to January, 189G; a subject list of publications 
of the experiment stations received by this office during 1895; Federal legislation 
relating to the colleges and stations; and the rulings of the Treasury and Post-Office 
Departments as to the construction of the act of Congress of March 2, 1887, estab¬ 
lishing the stations. 

Reports of the director and treasurer of Florida Station for 1894 ( Florida Sta. 
Bpt. 1894, pp. 4). —A brief outline of the work of the year and a statement of 
receipts and disbursements for the year ending June 30, 1894. 

Annual Report of the Louisiana Stations for 1895 { Louisiana Stas . Bpt. 1895, 
pp. 8). —Brief remarks on the work of the 3 stations in the State, list of bulletins 
published, and a financial statement for the fiscal >ear ending June 30, 1895. 

Annual, reports of director and treasurer of Vermont Station for 1894 (Ver¬ 
mont Sta . Bpt. 1894, pp. 9-10). —This includes a brief review of the work of the year 
by the director and a treasurer's report for the fiscal year ending June 30, 1894. 

Abstract of bulletins of Vermont Station, 1894 ( Vermont Sta. Bpt. 1894, pp. 
75-81). —Abstracts of Bulletins 41, 43, and 44 of the station (E. S. R., 6, pp. 20,994, 
1007). 

Animal Report of the experiment station of the Department de 1’Aisne 
(B/puhlique Frangaise, Dept. de VAisne, Sta. Agron., Bui. 1895, pp. S7).—' This bulletin 
contains meteorological data for 1895, a general meteorological r^sunnS for the years 
1890-'95, and reports on investigations of the following questions: The rdle of com¬ 
mercial fertilizers associated with barnyard manure; the best form of nitrogen, 
phosphoric acid, and potash for sugar beets; the effect of applications of pyritic 
ashes and of sulphate of iron; negative action of the products of coal oil distillation 
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against nematodes; sylphid beetle of the beet and practical means for destroying 
it; the composition of wheat; the mode of development of RMzoctonia violaoea ; and 
varieties of cider apples. 

Prices and number of farm animals in the United States ( U. S. Dept Agr,, 
Division of Statistics Rpt, 134, n, ser,, pp, £).—This treats of prices and number of 
farm animals in the United States in January, 1896, and reports weather and crop 
conditions in Europe. 

Monthly crop reports for March, April, and May, 1896 ( U. S, Dept Agr,, Divi¬ 
sion of Statistics Rpts, (n. ser,), 135, pp. 16; 136,pp. 7; 137,pp. 8).— These consist of the 
usual monthly reports on the condition of the principal crops and reports of the 
European agents. No. 135 contains, in addition, statistics on the com, wheat, and 
tobacco crops of 1895; No. 136 gives the condition of farm animals in the United 
States and losses from disease and other canses for the year, together with notes on 
the health of the people, and No. 137 gives notes on weather conditions and the legal 
weights per bushel of the principal farm products in the different States. 

Crops and live stock in Ontario ( Ontario Bureau of Industnes BuT, 57, pp. 14 ),— 
Statistics on the condition of crops, live stock, etc., with extracts from returns of 
correspondence. 

Agricultural returns for Great Britain for 1895, P. G. Craigie ( London: Eyre 
tf* Spottisicoode, 1896, pp. 348). -~ l This report shows the acreage and produce of crops, 
prices of grain, and number of live stock, with agricultural statistics for the United 
Kingdom, British possessions, and foreign countries. For Greut Britain the average 
yield per acre of wheat was 26.33 bu., of barley 32.09 bu., of oats 38.67 bu., of 
potatoes 6.6 tons. 



NOTES. 


Arizona Station.— Mark Walker, assistant horticulturist, has severed his connec¬ 
tion with the station, the position being discontinued. 

Delaware Station.— 31. II. Beckwith has resigned Ids position as hoiticulturist 
and entomologist, the resignation taking effect September 1, and (1. Harold Powell 
lias been elected as his successor. 

Massachusetts Station.— To meet the increasing demands upon the station the 
legislature of Massachusetts has granted $7,000 for the purpose of enlarging the 
laboratories of the station for aualjwis of fertilizers and food and feeding materials. 

Pennsylvania Station.—C. A. Browne, B. A., has been appointed assistant chem¬ 
ist of the station, rice M. S. McDowell, B. 6., resigned, commencing his duties Sep¬ 
tember 1. 

Wyoming Station.— W. H. Fairfield, B. S., assistant to tho agriculturist and 
horticulturist, has also been made superintendent of the Laramie Farm. 

Viticgltukal College at Rvtiierglen, Acstralia.— The corner stone of a viti¬ 
culture! college was laid at Rutherglen, Australia, June 12. The wine-making 
indnstry is an important one in this region, and it is intended that the college shall 
carry on both experimental and educational work. A valuable work of the station 
will be the raising of rust-resistant lines. Special efforts will be made to dissemi¬ 
nate the resnlts of the work by personal visitation of fruit groweis in different parts 
of the colony. Similar work with tobacco is in progress at the station under the 
supervision of Prof. A. J. Bondnraut, formerly of the Alabama College Station. 

Harvard CNiVRRSirv and B i&sey Institution.—' The medic,xl school of Harvard 
University having received a gift of $100,000 to endow a chair of comparative path¬ 
ology the position has been filled by the appointment of Dr. Theobald Smith, for¬ 
merly of the Bureau of Animal Industry of this Department and more recently 
professor of applied zoology at tho Bussey Institution. 

Tho announcement of the reopen ing of Professor Storor’s chemical laboratory at the 
Bussey Institution will be received with great interest by all friends of agricultural 
science. The reports of the investigations in this laboratory more than a score of 
years ago were very valuable, and did much to awaken interest in agricultural 
science in this country and to aid tho movement which culminated in the establish¬ 
ment of the experiment stations. Pecuniary disability, duo to the great Boston fire 
of 1872, crippled this work for many years, but it is hoped that it will be possible to 
oarry on important investigations in the future. 

The Arnold Arboretum becomes richer in specimens and more valuable for pur¬ 
poses of information and instruction with every year. 
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The Second International Congress of Applied Chemistry, held in 
Paris July 27-August 5,1896, included much of interest to agricultural 
chemists. It was attended by Dr. H. W. Wiley as a delegate from this 
Department, who has furnished the material for the following state¬ 
ments. 

The congress was organized under the patronage of the French Got. 
eminent and under the immediate-direction of the Abbociation des Chi- 
m hies de Sucrerie et de Di&tillerie de France et da Colon ies. Thi ough the 
French foreign office all the principal Governments weie invited to 
send delegates, and official delegates weie pieseut fiom Austria, Bel¬ 
gium, Denmark, Germany, Italy, Portugal, Itussia, Switzeiland, and 
the United States. Between 500 and 000 persons attended the con¬ 
gress, but about 2,000 sent their membership subscriptions. 

Although the congress represented the interests of the various 
branches of applied chemistry, such as the manufacture of sugar and tor¬ 
mented liquors, chemical products, dyestuffs, metallurgy, medical chem¬ 
istry, toxicology, pharmacy, electrical chemistry, and photography, 
as well as agricultural industries, papers and discussions on subjects 
related to agriculture and agiicultural chemistry were perhaps more 
numerous than in any other line. The participants included many 
agricultural chemists and investigators of world-wide reputation. 
There were, for instance, papers on the influence of culture on the 
chemical and physical properties of the soil, by P. P. Delierain; the 
assimilability of phosphates, by L. Grandeau; the determination of 
soil elements assimilable by plants, the phosphate industry, and the 
plan and installation of an agricultural experiment station—the lat¬ 
ter by Soillard. The subject of dairying was well represented by 
papers on the best methods of disinfecting stables and creameries by 
chemical means, the effect of food on the composition and character of 
milk and butter, and discussions of the best means of providing cities 
with pure milk and the use of pure cultures in butter and cheese mak¬ 
ing. On the latter point the work done in the United States did not 
seem to be fully realized. 
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There were many interesting papers on the methods of agricultural 
analysis. Several papers discussed the determination of phosphoric 
acid in soils and fertilizers, dealing especially with the methods appli¬ 
cable to phosphatic slags. The Wagner method of solution in ammo¬ 
nium citrate of definite composition was advocated by nearly all those 
taking part in the discussion. A paper by Dr. von Grueber gave 
the official German method of determining iron and alumina in phos¬ 
phates. The method of E. Glaser, as modified by Jones, is regarded 
by German chemists as the most reliable for this purpose. Peter- 
mann discussed the detection and prevention of fraud in the sale of 
commercial fertilizers, and Kjeldahl gave a brief statement of the pres¬ 
ent methods of conducting his process for the determination of nitrogen 
in moist combustion. There were also communications and resumes 
on methods for the analysis of fats, distinguishing of butter from oleo- 
niargarin, and sugar analysis. A paper by the representative of this 
Department on the importance of international agreement in methods 
of agricultural analysis was followed by a general discussion and a 
vote that the congress collect and publish in German and French the 
official methods of France, Germany, and the United States. An 
editor was appointed to take charge of this matter. There has been 
much discussion on international cooperation and methods before the 
Association of Official Agricultural Chemists, and it is a matter for 
congratulation that this preliminary step in that direction has been 
taken. 

Of quite general interest was a paper by Mois&an on the electrical 
furnace. The construction and operation of the furnace were described 
and a large number of samples of typical compounds obtained at the 
intense heat of the furnace were exhibited and a description given of 
their physical and chemical properties. Another discussion of unusual 
interest was devoted to the official graduation of instruments of pre¬ 
cision. It was the general consensus of opinion that a uniform 100 gm. 
weight of platinum should be adopted by all countries, and that all 
implements and utensils for weight and volume should be referred to 
this standard. The official meter was regarded by all to be the ultimate 
standard of instruments to measure length. 

The chemistry of food and nutrition received a goodly share of atten¬ 
tion. There were interesting communications on food adulteration, 
the gases contained in canned goods, by Doremus, of New York, and 
the difficult digestibility of sterilized milk; and one entiie session was 
devoted to the chemical study of processes of bread making, and espe¬ 
cially to the methods of analysis of moist and dry glnten. An inter¬ 
esting exhibition was given of the workings of the latest form of bomb 
calorimeter for determining the thermal equivalents of food. The 
employment of aluminum in the construction of cooking utensils and 
its influence on the wholesomeness of food prepared therein was the 
subject of a paper by Baroma. It was shown that with proper pre- 
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cautions aluminum could be safely used, but that it presented few, if 
any, advantages over copper or other uietals in common use. 

There were many papers on various chemical questions connected 
with the manufacture of sugar from cane and beets, several giving the 
latest European processes for the manufacture of starch, and a number 
on matters related to wine making. The question of fermentation and 
the germicidal methods of controlling it by means of iluorids was dis¬ 
cussed by J. Effront; and a communication was presented by 0. J. 
Murphy, of this country, describing a new process of fermenting maize 
and showing the way to a more extended use of this product in Euro¬ 
pean distilleries. A subject of interest to the Southern wine-growing 
States and California was a paper on vinification in warm climates. 

These papers are to be published in full by the congress at an early 
date, and doubtless many of them will then be noticed in considerable 
detail. 

An enjoyable and very profitable feature of the congress was the 
excursions. About half the time was devoted to these, and they 
served to prevent the tediousness of continued sessions of papers and 
discussions. One afternoon was spent in a visit to the celebrated agri¬ 
cultural school and experiment station at Grignon. The school and 
the farm connected with it were inspected, and the experimental plats 
of the station were explained by Deherain, and afterwards in his labo¬ 
ratory he gave a brief explanation of the charts presenting the results 
of the experiments for many years. 

Another afternoon was employed in inspecting the irrigating works 
lately constructed at Gennevilliers to supplement those at Asnieres in 
disposing of the sewage of Paris. For more than a quarter of a cen¬ 
tury the city of Paris has been using its sewage for irrigation. The 
fact that in the light of this long experiment it has recently more than 
doubled the area under irrigation shows that the process is considered 
a practical success. The sewage of Paris consists mostly of the water 
used for washing the streets. As water-closets are to a large extent 
connected with vaults, the sewage is not so highly polluted nor so rich, 
in fertilizing materials as might be sui>posed. The fields irrigated con¬ 
tain 709 hectares (about 1,970 acres). The city of Paris expended 
200,000,000 francs (about $40,000,000) in acquiring the land and con¬ 
structing the aqueduct, pumping machinery, and irrigating canals. 
The crops grown are vegetables and traits—largely small fruits. The 
methods of irrigation are exactly those practiced in the arid regions of 
the United States. The gardens, though only 2 years old, presented a 
scene of almost tropical exuberance. Many dwarf fruit trees were 
already in bearing. Fortunately, the soil is of a sandy nature, permit¬ 
ting somewhat rapid filtration. At the end of the field next to the 
river the sewage which has passed through the soil reappears as a large 
stream of pure water, colorless and bright. The number of micro¬ 
organisms, which is many millions in the sewage, is diminished to 2,500 
per cubic centimeter of the seepage water. 
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Oue day 'was devoted exclusively to the exercises in honor of the late 
Louis Pasteur. In the morning the congress assembled in the chapel of 
Notre Dame and placed a memorial wreath on the coffin of the eminent 
savant. The final resting place of the body is to be in the court of the 
Pasteur Institute, where a tomb and monument are to be erected by 
popular subscription from all parts of the world. Later a most inter¬ 
esting visit was made to the Pasteur Institute, where the laboratories^ 
clinical rooms, etc., were inspected, and to the stables of the institute 
at Garches, where are kept the 130 horses used to furnish the anti- 
diphtheritic serum. 

Visits were also made to numerous laboratories, museums, botanical 
gardens, public buildings, manufactories, etc., in the vicinity of Paris, 
including the national porcelain works at Sevres. One evening a lec¬ 
ture was given to the congress, in the amphitheater of the Sorbonne, on 
color photography, by Professor Lippman, who has achieved an interna¬ 
tional reputation by his researches in this important process. Another 
evening a banquet was given to the chairmen of committees of organiza¬ 
tion and to the delegates of foreign Governments, under the presidency 
of the minister of finances, which was attended by nearly 500 persons. 

The final session of the congress was held in the grand amphitheater 
of the Sorbonne, under the presidency of the minister of commerce and 
industry. It was voted to hold the next congress at Vienna in 1808. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRY. 

On the estimation of organic matter by means of chromic acid, 

J. Barnes (Jour. 8oc. Ghent . hid ., 15 (. 1896 ), No. 2 , pp. 82-81 ).—The 
author's method is to add to 50 cc. of the solution to be tested 25 cc. 
strong sulphuric acid and 10 cc. of a solution of potassium bichromate 
containing 0.2 gm. of that salt and 50 cc. sulphuric acid to the liter. 
The mixture is heated 1 hour on the boiling-water bath, after which 
10 cc. of a standard ferrous sulphate solution is added and titrated back 
with standard permanganate solution. A series of parallel experi¬ 
ments with this and the permanganate method is given, from the 
results of which the author concludes that the chromate method gives 
a better measure of the organic carbon than the permanganate method. 
The oxidation by xiermanganate was effected by 2£ hours digestion at 
703 j u ac i<i solution. —A. M. peter. 

On the preparation of water free from ammonia, J. Barnes 
(Jour. 8oc. Ghem. Ind ., 15 (1896), No. 4 , pp. 251). —The author prepares 
ammonia-free water for nessleriziug without distillation by destroying 
the ammonia compounds by means of an alkaline hypobromite. A 
quantity of ordinary distilled water is put into a stoppered bottle and 
bromin vapor is poured in until the water is just perceptibly colored 
after shaking. A drop of strong soda solution is then added and the 
bottle again shaken. After standing about 10 minutes a few drox>s 
of potassium iodul are added to destroy the excess of hypobromite, 
and the water will then be found free from ammonia and suitable for 
use in nessleriziug.— A. m. peter. 

Note on a difficulty encountered in determining nitrogen by the 
absolute method, W, R. Dunstan and F. E. Oarr {Ghent. News, 73 
(1896), p. 128). —Wnen nitrogen was determined in the base aconite by 
the absolute method, twice the amount of nitrogen corresponding to the 
accepted formula was found, but the absolute method gave good results 
on the hydrochlorid, as did also the soda-lime method on the base. An 
analysis of the gas from the combustion of the base by the absolute 
method showed it to he contaminated with methane.—B. w. kilgore. 

Combination of atmospheric and chemical nitrogen with metals, 
P. L. Astanglon (Ghem. News , 73 (1896), p. 115).— The author found 
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the nitrid of magnesium (Mg,K 2 ) formed by burning magnesium in air 
by two methods to contain 20.42 and 20.82 per cent of nitrogen, as com¬ 
pared with the theoietical 28 per cent; while the nitrid formed by com¬ 
bination with chemical nitrogen contained 27.21 per cent of nitrogen. 

He discusses the results of Ramsay and Rossel for magnesium nitrid.— 

B. W. KILGORE. 

Determination of the citrate-soluble phosphoric acid in Thomas 
slag by direct precipitation of the citrate solution obtained in the 
Wagner method, W. Hoffmeister (Chem. Ztg., 20 (1896), No. 31, p. 
305).— To an aliquot part of the citrate solution of 5 gm. of Thomas slag 
a small amount of concentrated sulphuric acid is added (5 cc. of acid for 
each giam of slag) and the solution evaporated until it is of a thick 
sirupy consistency and a slightly yellow color. The residue is washed 
into a measuring flask with hot water and after cooling the flask is filled 
to the mark with water. The solution is then filtered and an aliquot 
pait of the filtrate corresponding to 0.5 gm. of slag is transferred to a 
beaker eoveied with a funnel, 10 cc of fuming nitric acidadded, and the 
solution heated over a small flame nearly to boiling. After riusing off the 
funnel 50 cc. of the ammonium citrate solution ordinarily used in the 
determination of phosplioiic acid is added, the solution cooled, and 
the phosphoric acid precipitated by means of 10 cc. of magnesia mixture 
in the presence of sufficient ammonia to neutralize the sulphuric acid 
and nitric acid present. For complete precipitation it is necessary to 
allow the solution to stand 12 hours with occasional stirring. 

Rapid estimation of insoluble phosphate, Y. Edwards (Ghent. 
News, 73 (1896), p. 25; abs. in Jour. Ghent. Soe., 1896, Apr.,p. 273). — 
The method proposed is as follows: “ The residue, from the exhaustion 
of 0.5 gm.of the substance with cold and hot water, is boiled for a short 
time in water containing a very small quantity of hydrochloric acid, 
filtered, made up to 300 cc., rendered alkaline with ammonia, and then 
faintly acidified with acetic acid. The solution is then placed on a sand 
bath and titrated hot with standard uranium acetate of the strength 
1 ee. = 0.01 gm. Ca)P 2 O a .” 

Investigations on the determination of phosphoric acid, C. 

Meineke (Chem. Ztg ., 20 (1896), No. 13, pp. 107-113).— Tests of 2 
methods are reported: Determination of phosphoric acid (1) by igniting 
the yellow molybdie precipitate, proposed by the author in 1883 j 1 and 
(2) as magnesium pyrophosphate. In addition studies of the influence 
of ammonium chlorid oil the molybdie precipitation of phosphoric acid 
in solutions rich in iron are reported. 

The molybdie solution used in the first method is prepared as fol¬ 
lows: Dissolve 150 gm. of ammonium molybdate in 150 cc. of ammonia 
of 0.91 specific gravity and 830 cc. of water and stir in 1,000 cc. of 
nitric acid of 1.2 specific gravity; heat for 10 minutes at 90° C., decant, 
and filter. The method is carried out as follows: In case of solutions 


1 Report Anal, Chem., 5 (1885}, p. 153. 
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poor in iron, only 5 per cent of ammonium nitrate and a slight excess 
of free nitric acid should be present. Cool the solution to about 50° 
and add the required amount of molybdic solution, whereupon the 
temperature sinks to 35 to 40°. Let the solution stand until it per¬ 
fectly clear. With solutions rich in iron a high temperature is i * red, 
and the solution should contain at least 10 per cent of ammonium 
nitrate and from 5 to 10 cc. of free nitric acid of 1.4 specific gravity 
for every 100 cc. of solution. Heat the solution nearly to the boiling 
temperature, add the necessary amount of molybdic solution, and stir 
vigorously. Allow the precipitate to settle, and filter. For washing 
the precipitate use a solution containing 100 parts each of ammonia 
(0.01 specific gravity) and nitric acid (1.4 specific gravity), diluting to 
1 liter. Wash until all iron is removed, finally using a little cold water 
and a small amount of 96 per cent alcohol or ether-alcohol, if the pre¬ 
cipitate is large, dry it, and ignite in a flat platinum dish with a plati¬ 
num cover at a very low red heat, scarcely perceptible in daylight. 
The ignited residue should be grayish when cooled and should con¬ 
tain no yellow or green particles. It should also be free from sublimed 
molybdic acid. Cool in a desiccator and weigh. 

In the method originally proposed by the author this residue was 
given the formula V>O^Mo 2i O G Q, which contains 4.018 per cent of phos¬ 
phoric acid. A comparison on phosphorite of this method with that 
in which phosphoric acid was determined by weighing the magnesium 
pyrophosphate indicated that this factor was too high. Careful analy¬ 
ses of the ignited residue from precipitates obtained with disodium phos¬ 
phate and trisilver phosphate according to the above directions showed 
that it had the formula 24 M 0 OJ+P 2 O 5 , with a phosphoric acid content 
of 3.944 per cent. By using this factor it was found that the results by 
the author’s method, and by that in which phosphoric acid was deter¬ 
mined by weighing the magnesium pyrophosphates, agreed very closely. 

Two methods of determining phosphoric acid based upon the weight 
of magnesium pyrophosphates were tested, viz, that of Marcher 1 and 
'that of Wagner. 2 In the first method the molybdate precipitate is dis¬ 
solved in an excess of ammonia which is neutralized by hydrochloric 
acid before precipitation with a magnesia solution, a sufficient amount 
of ammonia being added to bring the final amount of ammonia in the 
solution up to 2 £ to 3 per cent. 

I 11 the second method phosphoric acid is directly precipitated out of 
to 3 per cent of ammonia solution by means of magnesia mixture. 
These methods were tested on solutions of disodium and trisilver phos¬ 
phates containing varying amounts of phosphoric acid. The results 
indicate that for the analysis of ordinary phosphates the Wagner 
method is sufficiently accurate. For very small amounts of phosphoric 
aied a small plus error was found. The irregularities observed are 

1 Ztschr. nnalyt. Cliem., 12 (1873), p. 447. 

2 Ztschi. analjt. Chem., 19 (1880), p. 44. 
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ascribed to variations m the length and intensity of ignition of the pre¬ 
cipitate. Intense ignition appeared to increase the loss of phosphoric 
acid by decomposition of the metaphosphates, and this loss increased 
with the increase in weight of the precipitate. In the author’s experi¬ 
ments it bore no definite relation to the conection given in Neubauer’s 
table. The indications are that the precipitate of Mg(NH 4 ) 4 (P0 4 )2 is 
very variable, and consequently that the proportion of metaphosphate 
in the ignited residue is also variable. Experiments are reported which 
indicate that the difference in weight between the gently ignited and 
strongly ignited precipitate gives a factor which may be utilized in cal¬ 
culating the relative proportion of metaphosphate and pyrophosphate 
present, and thus furnishes a more exact means of determining the per¬ 
centage of phosphoric acid present. As a rule this method gave more 
reliable results than either Wagner’s method or Neubauer’s method 
with correction. 

The results by the Marcher method were very variable, sometimes 
showing a pins error and sometimes a minus error. In many cases it 
was found that the precipitate contained a considerable amount of 
molybdic acid. The error due to formation of metaphosphate and vol¬ 
atilization of phosphoric acid was much smaller than m case of the 
Wagner method. This is explained by the fact of the simultaneous 
formation of Mg(NH4) 4 (P0 4 )2 and Mg 3 (P0 4 ) 2 , which yield on ignition 
magnesium pyrophosphate without loss of phosphoric acid when com¬ 
bined m proper proportion. If the amount of phosphoric acid present 
is not very large it is completely precipitated in the above forms m 
proportions which yield on ignition pure pyrophosphate, and the results 
generally show a plus error (due to other impurities). If phosphoric 
acid is present iu large amounts the addition of the large amount of 
magnesia mixture, which is then necessary, favors the formation of an 
excess of Mg(j^H 4 ) 4 (P0 4 )2 and results in a minus error. The experi¬ 
ments reported indicate that although many of the precipitates contain 
molybdic acid, accurate results may be obtained by this method when 
piecautions are taken to delay precipitation, as for instance, by the 
addition of citric acid. 1 

In order to get the best results, as Marcher has shown, the solution to 
be precipitated should not contain more than 2 gm. of phosphoric acid, 
and sufficient hydrochloric acid should be used so that precipitation 
does not commence until about one-half of the required magnesia mix¬ 
ture has been added. The precipitate should be strongly ignited in 
older to remove the molybdic acid which may be present. 

The results of a number of experiments aie reported, which indicate 
that the large amounts of ammonium chlorid resulting from the use of 
hydrochloric acid iu the solution of phosphates rich m iron in no way 
affects the determination of phosphoric acid by the molybdic method. 

Methods of phosphate analysis, O. Grothe (Amer. Fert ., 4 

1 Ztsclir analjt. Chem , 3J (1893), p. 64 
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(1896), No. 4 , 27 . 20i). —The following modification of Marckeris method 
has been found by the author to give good results in the analysis of 
phosphates: 

“The ammoniacal solution of the ammonium phospho-molybflate obtained in the 
ordinary way from 1 gm. of phosphorite is freed from the ampins of ammonia by 
either boiling or heating on the water bath, and to the neutral solution, after cooling, 

2 drops of magnesia mixture is added, which should, alter some stirring, produce 
a precipitate. Should this, however, be delayed, 1 or 2 drops of concenti ated ammo¬ 
nia is added, always stirring until the precipitate shows itself. Then the precipi¬ 
tation is continued to the eud in the ordinary way by the addition of the neoessary 
magnesia mixture. After, say half an hour, ammonia is added as usual in the execu¬ 
tion of the Marcher method. The precipit ite of ammonium-magnesium phosi>hate, 
after washing with dilute ammonia, may for convenien o sake be moistened by a 
concentrated ammoniacal solntion of ammonium nitrate, as recommended by Glaser 
in the execution of the citric method. The ignition is done over the Bunsen burner 
until the filter is burned and finally to constancy of weight over the gas burner.” 

It is claimed that control analyses vvitli £ gm. of pure silver phos¬ 
phate “ have demonstrated the absolute correctness of this modifica¬ 
tion of the Marcher method.'" 

The molecular weight and formula of phosphoric anhydrid 
and of metaphosphoric acid, W. A. Tilden and It. E. Barnett 
(Jour. Chem . JSocIb96, Mar., pp. 131-160, fig. 1). —A number of deter¬ 
minations by the Victor Meyer vapor expulsion process of the vapor 
density of carefully prepared samples of phosphoric anh t \drid are 
reported which indicate a molecular weight corresponding* to PjOio. 
In the preparation of the phosphoric anhydrid it was observed that the 
metaphosphoric acid formed was quite readily volatile. The results of 

3 series of experiments on the vapor density of this compound indicate 
“that although the composition of metaphosphoric acid varies a little, 
the vapor of this substance consists chiefly of dimetapbosphoric acid 
H 2 P 2 O b , which is apparently liable to undergo partial dissociation at a 
high temperature and even during ebullition to part with a small 
quantity of water. 

The determination of potash, F. T. B. Du PRfc {Chem. Ztg., 20 
(1896), No. 31, p. 305). —In view of a suggestion to change the factor 
for calculating potash in potassium platinie ehlorid, the author reports 
work by himself and others, which shows that the results of the deter¬ 
mination of potash by any method are usually variable, and that accu¬ 
rate results can only be obtained by determining the factor which is 
applicable to the particular set of conditions under which the analyst 
works. 

Determination of potash, A. Prager (Chem. Ztg., 20 (1896), No. 
27, p. 269). —The method proposed for the determination of potash in 
combination with sulphuric acid is as follows: An aliquot part of the 
potash solution is precipitated with ehlorid of barium in the usual 
manner, using the minimum excess of the ehlorid. The filtrate from 
the sulphate of barium is diluted to 75 cc., platinum ehlorid added, and 
the solution evaporated on a water bath kept below the boiling point. 

5096—No. 2-2 
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This and subsequent operations must be carried out in an atmosphere 
absolutely free from ammonia. As soon as the formation of crystals 
on the surface of the solution is observed it is allowed to cool, and then 
again slowly evaporated to 5 cc. After cooling, 20 cc. of 00 per cent 
alcohol is added and the solution is allowed to stand for a long time 
with stirring. • The crystalline precipitate is brought on to a filter which 
has been previously washed with 80 per cent alcohol and hot water, 
washed with 80 per cent alcohol, dried in a Boffmeister drying oven at 
110°, and weighed. 

Tests of this method on pure sulphate of potash and mixtures of 
sulphate of potash with other salts gave results which agreed closely 
with the theoretical percentage of potash. 

A method for determining the parity of butter by means of its 
density, B. Bruixe (Compt. Rend., 122 (1890), Fo. 6, p. 325; Rev. 
Scient., tier, I, 5 (1896), Fo. 8, p. 211; Jour. Agr., 1896, Mar. 7; abs . 
in Milch Ztg., 25 (1896), Fo. 19, p. 297 ).— According to the abstract 
experiments showed that when the water, casein, and coloring matter 
were removed, the exact determination of the specific gravity of the 
fat remaining gave very reliable indication of the relation between the 
pure butter and the foreign fats added. 

Estimation of uric acid by Fehling’s solution, E. Kiegler 
(Ztsohr. analyt. Chem., 35 (1890), Fo. l,p.31). —The method depends on 
the formation of cuprous oxid when an alkaline solution of uric acid is 
boiled with Fehling’s solution, an average of 0.8 gm. copper correspond¬ 
ing to 1 gm. uric acid, the extremes in 10 experiments being 0.7812 and 
0.8333 gm. The method is described in detail.— b. w. kilgobe. 

Further notes upon the fats contained in the tuberculosis 
bacilli, E. A. db Schweinitz and M. Dorset (Gentbl. Bakt. mid Par. 
Med., 19 (1890), Fo. 1^-19, pp. 107, 708 ).— This reports a continuation of 
analyses of the tuberculosis bacilli, published by the same authors in 
1893. 1 A mass of dried tuberculosis bacilli weighing about 3.3 gm. was 
collected and submitted to examination. The crude fat, constituting 37 
per cent of the whole, was saponified iu a closed flask by means of 
sodium hydrate, and the acids freed with sulphuric acid. The volatile 
fatty acids were removed by distillation, the 3.5 gm. of crude fat giving 
only 0.05 gm. of volatile fatty acids. They had an odor resembling 
that of sweet almonds. The non-volatile tatty acids were partly soluble 
in 85 per cent alcohol and the remainder iu absolute alcohol. By 
means of fractional crystallization an acid melting at 62° O. was obtained 
and identified as palmitic acid. The acid soluble in hot 85 per cent 
alcohol was purified by repeated crystallization and showed a melting 
point of 102° C., which would indicate a higher carbon content than 
any acid heretofore noted in plants. The acid soluble in cold 83 per 
cent alcohol melted at 42 to 43° C. and is believed to be Iauric acid. The 
work is being continued.— m. Dorset. 


1 Jour. Am. Chem. Soo., 1895, Aug. 
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Theories and applications of ohemistry, Bertuelot (Rot. Seient., acr. i, 6 {1896), 
No. 5, pp. 1 JO-133 ). 

Combination of argon with water, P. Villard (Compt. Rend., 123 (1896), No. 7, 
pp. 377—370). 

Deposition of alu minum from aqueous solutions, H. N. Warren ( Chm. News, 
73 (lS96),p. 122). 

Note on the proportion of pure hydrofluoric acid, A. H. Allen ( Analyst, 31 
(.tS96),p , S7). 

The nature of an oxidizing substance produced by distilling aqueous solu¬ 
tions of potassium permanganate and sulphuric acid in vacuo, C. C. Frye ( Chem. 
Sews. 73 ( 1896), p. 122 ).—The author concludes that the oxidizing agent produced is 
ozone.— b. w. kllgore. 

Study of commercial saccharin by means of the calorimetric bomb, H. Lang- 
bein ( Ztsehr . ancjeic. Chem., 1896, No. 16, pp. 486-494, figs. 4). 

The ch emi cal composition of the oil of sassafras bark and leaves, F. B. Power 
and C. Ivleber (Pharm. Rev., 14 (1806), p. 101; dbs. in Chem. ZUj20 (1806), No. 50, 
p. 173). 

Rapid determination of carbonic acid in the air and in confined mediums, Hen- 
riet ( Compt. Rend., 123 (1806), No. 2. pp. 125-121 ).—The carbonic acid is absorbed by 
X>otash which is titrated with sulphuric acid, using plienolpthalein as an indicator. 
The red color disappears when one-h.ilf of the CCb present has united with the 
undecoinposed carbonate present to form bicarbonate. 

Official methods for the analysis of fertilizers issued by the German Manure 
Manufacturers 1 Association, Harzburg, May 28, 1895, II. II. B. Shepherd 
(Analyst, 21 (1896), April, pp. 99-101; May, pp. 128-133; June, pp. 151-156; and July, 
pp. 186-191). 

On the method for the quantitative determination of copper in plants, V. 
Tedrodi (Chem. Zlg., 20 (1806), No. 59, pp. 584, 585). 

Table for obtaining weight of phosphoric acid from magnesium pyrophos¬ 
phate, P. Goetschke ( Ztsehr. analyt. Chem., 35 (1896), No. 2). 

Optical determination of sulphuric acid, Aglot (Bui. Soc. Chim. Paris, 15-16 
(1896), No. IS, pp. So5-862). 

The quantitative estimation of tin, C. J. Brooks (Chem. News, 73 (1896), p. 218). 

A chemical study of the glycogen in fungi and yeasts, G. Clautriau (Mem. 
Roy. Acad. Belgique. 1895, pp. 99; abb. in Centbl. Bakt. ttnd Par. Ally., 2 (1896), No. 13, 
pp. 420-4SB. 

On the micro-chemical determination of nitrates in plants, W. Ellkam (Sit- 
tuny sber. naturf. Ges. Unir. Dorpai, 9 (1895), No. 1, pp. 105-116; aba. in Rot. Centbl., 
67 (1896), No. 3, p, 74), 

The determination of organic matter in water by means of permanganate of 
potash, Scoupevsky (Abb. in Bui. 6'oc . Chim. Paris, 15-16 (1896), No. 15, pp. 1210, 
1211). 

The determination of dry matter in water and the examination of drinking 
water on a large scale, O. Ebprharp (Chem. Zlg , 20 (1896), No. 49, p. 480). 

Polarimetric determination of lactose in human mil k, P. Thibault (Jour. 
Pharm. Chim., nr. 6,16 {1396),p. 5; abs. in Chem. Zty., 20 (1896), No. GO, Repert.,p . 193). 

Note on the titration of quinin, A. II. Allen ( Analyst, 21 (2896), p. 84 ).—The 
method is based on the neutrality of the sparingly soluble quinin sulphate (two 
molecules of the base to one of sulphuric acid) to cochineal, Brazil wood, and logwood, 
and the neutrality of the readily soluble acid sulphate (one molecule of the base to 
one of sulphuric acid) to methyl-orange.— b. w. kilgore. 

Review of progress in work on wines and food materials, E. List (Chem. Ztg ., 
20 (1896), No. 46, pp. 44S-435 ).—A review of recent work on wines, fruit juices, flour 
and bread, water, meat and meat products, coffee, tea, and cocoa. 

Chemical work in Canadian agriculture, F. T. Siiutt (Reprinted from Ottawa 
Naturalist, 10 (1896), No. 2, pp. 29-43 ).—This is a r^sumtS of the work of the chemical 
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division of the Experimental Farms of Canada during the past 8 years. The topics 
treated are virgin soils of Canada, naturally-occurring fertilizers, fodders and farm 
crops generally, the grasses of Canada, Indian corn, fruits and vegetables, and well 
waters. 

Report of the official analyst of the Island of Jersey (Bap. Ann . Anal. Offic., 
pp. 12). —This is for the year ending March 25, 1895, and includes brief reports on 
examination of alcoholic liquors, butter, baking powder, and waters, and on the 
inspection of waterworks. A. table is given showing the fertilizing constituents 
removed from the soil of the island in the exports of potatoes and milk, and restored 
by the use of farm manure and artificial fertilizers. 

A new form of carbonic acid apparatus, C. H. Cribb ( Analyst , 21 (1896), p. 62). 

A modified filter pump, G. Berlemont (Bid. Soc. Chim . Paris, 15-16 (1896), Xo. 
15, p. 917, fig. 1). 

An auto-pneumatic stirrer, H. Beorley ( Chem. Xews , 74 (189b), Xo. 191 J, p. 63). 

A registering thermometer for casks and vats, Houdaxlle and Boos (Prog. 
Agr. et Tit., 3b (1S96), Xo. 30,pp. 99-102, fig. 1). 


BOTAffY. 

The formation and use of the pentoses in plants and animals, 

Goitze and Pfeiffer ( Landic. Vers. Stat47 ( 1896 ), p. 59 ; abs. in 
Cliem. Centbl ., 1896 , J, p. 967). —The pentoses are found in plants 
from the time of their earliest growth, and their formation proceeds 
proportionately with that of the cellulose. They cau be used by the 
plant as a reserve material similarly to the true carbohydrates when 
the possibility of ordinary assimilation is removed by the exclusion of 
the light. The cereals or Gramineae are especially rich in pentoses, 
while the Leguminosm contain smaller quantities. 

The animal organism partially absorbs and partially expels the pen¬ 
toses. They seem to be intimately connected with the formation of 
hippuric acid, as the consumption of large quantities of easily digesti¬ 
ble pentose is always followed by the appearance of hippurio acid.— 
W. H. KRUG. 

On the relation between calcium and the transportation of car¬ 
bohydrates in plants, P. Groom (Aim. Dot, 10 {1896), Xo. 37, pp. 
91-90 ).—A brief review is given of the investigations of Boehm, 
Schimper, and others upon the role of calcium in plants, and experi¬ 
ments ot the author are described in which it is shown that the evil 
effect of a lack of calcium in a plant is due to the accumulation of 
potassic oxalate. Schimper has shown that oxalic acid is a by-product 
of the synthesis of proteids, and where there is no calcium present it 
unites with, potassium, forming a soluble oxalate, which acts as a 
poison to plants. 

The author summarizes his results, showing that acid potassium 
oxalate retards the action of diastase on starch. The presence of this 
substance is first shown by an accumulation of starch, owing to the 
arrest of its change into sugar. A second effect, as the oxalate accu¬ 
mulates, is the retarding of starch formation and probably the assimi¬ 
lation of carbon. The death of the protoplasm is the ultimate result of 
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the accumulation of the soluble oxalate. Since part of the carbon 
assimilated by the plant never enters into the starch condition the 
reason is evident why the growth of shoots or seedlings is not at once 
checked when deprived of calcium. 

Copper as a constituent of vegetables, Y. Yedrodi ( Chem. Ztg., 
20 (1896), Yo. 10, pp. 399, 400 ).— 1 The author refers to his previous 
experimentsand compares the method of analyses with those of Leh¬ 
mann 2 for the same purpose. He thinks the latter's method inferior to 
his own and especially liable to error. Numerous analyses were 
repeated and the results are tabulated. Analyses were made of vari¬ 
ous crops in 1804 and 1805, and the results in percentage of copper 
oxid are tabulated. The amount of metallic copper in the same seed 
was calculated in milligrams per kilogram of seed and the following 
result obtained: 


Amount of metallic copper in 1 leg. of seed. 


1 

1 

1894. | 

| 1895. 


Mini¬ 

mum. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Maxi¬ 

mum. 


Mg. 

80 


Mg. 

200 

Mg. 

680 


190 

630 1 

1 190 

230 

Com". 

GO 

90 

10 

30 

Barley......... 

80 

120 

10 

70 


40 

190 

40 

200 

Buckwheat..... 

160 

640 

150 

160 


160 

320 

310 

150 


120 

150 

110 

150 


60 

100 

60 

110 

Soja henna____________ 

70 

100 

70 

80 

Lupines ........... 

80 

190 

70 

290 


70 

130 

60 

70 

Pepper pods..-... 

700 

1,350 

230 

400 



The form in which the copper gets into the plant and its poisonous 
properties are not known, but the author is disposed to think that the 
small quantity present will have no injurious effect upon the human or 
animal system. 

Preliminary revision of the North American species of Echinocactus, Cerens, 
and Opnntia, J. M. Coulter ( U. S. Dept Agr., Division of Botany, Contributions from 
the V. S. National Herbarium, vol. 3, No. 7,p>p. IV, 355-462).—The author has here com¬ 
pleted the preliminary revision of the North American species of Cactacetc, the first 
part having appeared in 1894 as Contributions from the United States National 
Herbarium, vol. 3, No. 2 (E. S. R., 6, p. 190). In the present report there are described 
52 species of Echinoractns, 82 of Cereus, and 101 of Opuntia. Of tbis number many 
are described as new by the author and many others are published for the first time 
from the mannscript of Dr. Engelmann. Notes are also given as to the geographical 
distribution of the species. * 

On the genus Calamagrostis, E. Torgko {Mitt. Thuring. hot Ver., 8 {1895), pp. 
13-15; dbs . in Bot. Centbl., 67 {1896), No. 8, p. 83). —The author describes several new 
varieties and hybrids of this genus of grasses. 


1 Chem. Ztg., 17 (1893), p. 1932. 
3 Arch. Hyg., 24, p. S. 
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Peculiar white flowered varieties of some species of plants, J. Klinges 
Dent. bot. Monatsschr., 14 (1896), Xo. 6-7, pp. 78-80). 

A remarkable variety of Fopulus tremula, P. Ascherson (Dent, bot . Monafs- 
sehr., 11 (1806), Xo. 6-7, pp. 73-78). 

Three new species of Bursera, J. Ramirez (An. Inst Med. Xacional, 2 (1806), 
Xo. l,pp. 14-18' pis. J ).—Bursera apt era. B. trijuga, and B. morelense are described 
and figured from Mexico. 

A new species of Casimiroa, J. Ramirez ( An. Inst. Med. Xacional , 2 (1896), 
Xo. l,pp. 18-20, pi. 1).—Casimiroa pube8cem is figured and described as new. 

Contributions to the knowledge of Fuccinia sylvatica and F. sessilis, G. 
Wagner (Bet*. dent. bot. 0es., 14 (1896), Xo. 6,pp. 212-212). 

Contributions to the biology of the Myxomycetes, C. Lippert ( Yerhandl. zool.- 
bot. Ges. Wien, 1896, Xo. 6, pp. 238-242, pi. 1). 

On the transformations of Melampsora tremulae, G. Wagner (Oesterr. bot. 
Ztschr., 46 (1896), pp. 273, 274). 

The order of development of the parasitic Bxoascese, K. Giesexiiagen 
( Centbl. Bald, unci Par. Alhj., 2 (1896), Xo. 12, pp. 394, 398). 

On the formation of calcium oxalate in plants, J. Wittlin (Bot. Centbl., 67 
(1896), Xo8. ?, pp. 33-41; 3, pp. 68-73; 4, pp. 97-102; 2, pp. 129-133, pi. 1) 

The dependence of plant respiration on the amount of their unassimilable 
proteids, W. Palladin v Charkow. 1898; at?8. in Bot. Centbl., 67 (1896), No. 3, pp. 
79-82). 

Biology of pollen, B. Lidforss (Jahrb. wise. Bot., 19 (1896), pp. 1-3S; afo. in Jour. 
Boy. Micros. Soc., 189b, Xo. 4, p. 437 ).— Attention is called to the difference in degree 
to which nearly related pollens resist the injurious action of water. In most ane- 
mophilous plants the pollen resists the action of moisture to a considerable extent. 

Bark within a tree trunk, F. D. Kelsey (Bot. Gas., 22(1896), Xo. l,p. 54, fig. 1 ).— 
Notes are given on the occurrence of a well defined bark on the inside of an elm tree 
trunk. 

The physiology of color in plants, D. T. MacDougal (Science, n. ser.. 4 (1S96), 
Xo. 89, pp. 380, 351). 

Concerning the spontaneous emptying of reserve cells, K. Puriewitscii (Ber. 
dent. bot. Ges., 14 (1S96), Xo. b, pp. 207-212). 

Borne causes of fluctuation in the turgescence in the motor organs of leaves, 
D. D. Cunningham (Ann. Boy. Bot. Gard. Calcutta, 6 (1893), I, pp. 161, pis. 5; 
aba. in Bot. Centbl67 (1896), Xo. 5, pp. 141,142). 

Concerning the presence and physiological action of lecithins in plants, 
J. StokiaSa (Bot. Centbl., 67 (1896), Xo. 6,pp. 161, 162). 

On the influence of earthworms upon the development of plants, M. Djemil 
(Inaug. Biss. Salle, 1896; abs. in Bot. Centbl., 67 (1896), Xo. 8 r pp. 232, ?36). 

Individual variation in flowers and its significance, G. R. B. von Maxxagetta 
(Wien, illus. Gart. Ztg21 (1896), Xo. 7, pp. 229-233). 

Fertilizers and flowers (Garden and Forest, 9 (1896), Xo. 446. pp. 361, 362 ).—Edi¬ 
torial notes are given on a recent address of Prof. R. C. Kedzie before the American 
Florists’ Association on ihe application of fertilizers for flower growth. 

Adaptation of plants to environment, II. be Varigny (Rev. Scient., ser. 4, 6 
(1S96), Xo. 5 , pp. 140-145). 

Flowers and insects, C. Robertson ( Trans. St. Louis Acad. Sci., 7 (1896), Xo. G, 
pp. 151-179 ).— Notes are given upon the adaptation for fertilization and insect 
visitors of Hepatica acutiloba, Asimina triloba. Podophyllum pcltaUm, Solea concolor, 
Buonymne atropvrpurens, ^Esculus hippocastanum, Astragalus canadensis, A. mexicanus, 
Stylosanthes elatior, Gymnocladns canadensis, Spirit a arnncus, Gillenia stipulacea, Fi&wr- 
numopulus, V.pubescetis, Syntphoncarpns vulgaris, Aster ericoidcs mllosus, Silphiumper- 
foliatum, Hetiopsis leevis, Budbeckia ladnlata, and Cacalia reniformis. 

In regard to the application of “Nitragin” (Dent, landw. Prcsse, 23 (1896), No. 
69, pp. 615, 616 ).—A popular article on the use of the Nobbe and HiltnePs “ Nitra- 
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The “nutrition’* of the Leguminosse, L. Grandeau {Jour. Agr. Prat., 60 {1896), 
II, No. 30, pp. 829-383). 

The flora of Alabama, P. H. Mell (Alabama College Sta. Bui. 70, pp. 276-296).’—' This 
bnlletin, which is one of a series to be devoted to the same subject, gives a list of 
species of Leguminosse and Rosaceje with their range throughout the State so far 
as known. The series is to be continued as material accumulates without reference 
to botanical sequence of families. 

Contribution to the Myxogasters of Maine, F. L. Harvey (Torrey Bui., 23 
(1896), Xo. 8, pp. 307-314). 

fortes on Indian fungi (Agl. Ledger, 1895, Xo. 20, pp. 132, ph . 2, figs. 11). 

Capsicum, potatoes, and some other economic Solanaoese of India, Y. Ghosa 
(Indian Agr., 21 (1896), Xo. 7, pp. 209-312). 

A horizontal microscope, C. R. Barxes ( Bot. Gaz., 22 (1896), Xo. 1, pp. 55,56, pi. 
2). — x description is given of a horizontal microscope devised by the author for the 
measurement of the vertical growth of plants. 


METEOROLOGY. 

Injury from frost and methods of protection, W. H. Hammon 
(r. IS. Dept. Agr., Weather Bureau , pp. 12 ).—Tlie conditions favoring 
the formation of frost are popularly explained and the best locations 
for orchards or gardens to avoid, injury by frost and methods of frost 
prevention are described, especially with a view to the needs of the 
agriculturists of California. The use of the psychrometer in deter¬ 
mining the dew-point is explained, with tables giving the dew-point 
corresponding to different readings and temperatures likely to prove 
injurious to 43 farm crops at 4 different stages of growth. 

“The experience of the past two seasons has shown that forecasts of sudden and 
decided changes in temperature over a large territory are among the most accurate 
made by the Weather Bureau; consequently it is reasonable to expect that if suit¬ 
able arrangements are made warnings may ho received of those otherwise unex¬ 
pected cool waves which will result in frost. There are instances, however, when the 
general forecasts of the Weather Bureau can not be expected to be sufficiently specific 
to provide for the different conditions that may prevail in various sections. . . , 

“It is, therefore, necessary that the orchardist and gardener he able to judge, at 
times, for themselves when danger from frost is imminent. For this purpose they 
should be provided with a wet and dry bnlb hygrometer or psychrometer, by which 
the dew-point of the air can he determined. 

“If, in the afternoon, the dew-point is near the critical temperature, arrangements 
should he made for protecting, if necessary. If, at a later hour, the dew-point is 
constant or lower, the sky clear or clearing, and the air calm, it is reasonable to 
expect that the temperature will fall to the dew-point during the night. The efforts 
to protect should he based on this dew-point. If it merely approximates the danger 
point (and no warning of more severe temperatures has been received) but little 
protection will be necessary, and action may be delayed until the temperature is hut 
a few degrees above the danger point. However, if the dew-point be several degrees 
below that liable to cause injury, or if it he falling, or if a change for the coldeT*is 
anticipated, efforts to protect should be undertaken earlier. The ground should he 
irrigated during the day, smudge fires started when the temperature is several 
degrees above the critical point, and, if the temperature continues to fall, the fires 
should be sprayed until dense fog or mist envelopes the entire space. If the tem¬ 
perature should then fall to the danger point, the trees and plants should ho thor¬ 
oughly sprayed, at the same time keeping np the smudge and vaporizing fires. 
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“It would seem that these precautions should ho sufficient to prevent injury, 
unless it he in the case of narrow valleys, whore the cold air from the unprotected 
hillsides displaces that which has been kept warm, and, should wind-breaks l>e 
found successful m removing this danger, it is believed that there are few, if any, 
localities where injury could not bo avoided.” 

Departures from normal temperature and rainfall, with crop 
yields, in Nebraskd, H. H. C. D unwood y ( U. & Dept. Ayr., Weather 
Bureau, pp. 30, charts 10 ).—This is a series of diagrams accompanied 
by explanatory notes u exhibiting the departures from normal tempera¬ 
ture and rainfall, and also the variations from the average yield of corn, 
wheat, oats, potatoes, and hay in Nebraska for each year from 1886 to 
1805, inclusive. . . . 

u In the construction of the diagrams, data have been used from 8 
stations so distributed as to best represent the actual conditions which 
existed over the central and eastern portions of the State, the most 
important agricultural districts. 

“ With records presented in this form, the farmer may compare the 
current weather conditions, as the season advances, with the corre¬ 
sponding periods of previous years, and thus be enabled to determine 
some time in advance of harvest the probable effect upon his crops.” 

Climate and Health, W. F. R. PniLLiPS ( U. S. Dept. Agr., Weather Bureau , Climate 
and Healthy ? (IS9G), Xo. 1 , pp. J~ t charts 11').— u Climate and Health is intended to he 
a repertory of statistical and other information appertaining to climatology and its 
relations to hygiene, from which persons interested in the subject of the influence of 
climate and weather upon health may obtain data for making comparisons to deter¬ 
mine the relative therapeutic and hygienic merits of different climates, for the prose¬ 
cution of original researches, and whatever other uses and purposes to which they 
may find the information applicable . . . 

“This number contains climatologic, morbidity, and mortality statistics for the 5 
calendar weeks embraced between December 20,1895, and February 1,1896, inclusive. 
The elimatologic statistics are taken from reports of the regular stations of the 
Weather Bureau, and the morbidity and mortality statistics from special reports con¬ 
tributed by physicians and health officers directly to the Weather Bureau.” 

A scientific lightning rod, W. A. Anthony ( Rural Xew Yorker, 55 (1896) f Xo. 
£438, p. 597). —The author recommends for a ground connection in moist earth a 
plate of copper or galvanized iron presenting a surface of 6 or 8sq. ft., with the 
end of the rod wired and firmly soldered to it. The rod itself would best he a 
cable of copper or galvanized iron wire. Size of conductor will depend on exposure 
and surrounding*.. For an isolated bnilding on an elevation, with no trees neaT, 
in. galvanized iron cables would suffice, nod enough of them should be used to 
furnish an ample path for any possible discharge. They should all be connected, 
the sharp points of the upper end extending above chimneys. No insulators should 
be used. 

Meteorological observations, L. Metcalf and J. L. Bartlett (Massachusetts 
Hptch Sta . Met. Buis. 88 and 89, pp. 4 each). —The usual summary of observations at 
the meteorological observatory of the station during April and May, 1896. 

Monthly Weather Review (U. 8. Dept. Agr., Weather Bureau , Monthly Weather 
JSeriew, S3 (1895), Xos. 10, pp. 365-407, charts 6; 11, pp. 409-448, charts 7, Jigs. 9; 12, 
pp. 449-487, charts 7, pi. 1). —Besides the usual summaries of observations at over 
2,500 stations, No. 10 contains special articles upon the earthquake of October 31, 
1865, by C. F. Marvin; photographing lightning by daylight, by A. J. Henry; and 
notes by the editor on the great storm of October, 1896, in the Gulf of California, 
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time reckoning, droughts and the -weather in distant regions, the extent of a local 
rain, lightning flashes by pairs, the nor’westers of Canterbury, and the movement of 
thunderstorms against the wind. 

No. 11 contains an article on weather types of the north Pacific Slope by B. S. 
Pague, an illustrated description by C. F. Marvin of a kite used in observations by 
tbe Bureau, and an article on the fluctuation of the water level in the Great Lakes 
by O. Guthrie, besides notes by the editor on the chemical storm glass, evaporation, 
a wave of darkness, long-range forecasts in Oregon, movement of thunderstorms 
againBt the wind, penetration of snow by bullets, ancient climates near Chicago, 
storm wave at Sausalito, sunshine, drought and agriculture, and chinook in 
Montana. 

No. 12 contains a special article on Thomas Jefferson as meteorologist by F. J. 
Randolph and F. J. Francis, and notes by the editor on meteorology in the public 
Bcbools, the general circulation of the atmosphere, the present condition and recent 
progress of climatology, fog in New York harbor, possible advances in the weather 
service, frosts in southern California, snow rollers, and movement of thunderstorms 
against the wind. 

Heport of the fourth annual meeting of the American Association of State 
Weather Services (C. ft. Dept. Ayr., Weather Bureau Bui . 18, pp. 56). — This is a 
report of a meeting held at Indianapolis, Indiana, October 16 and 17, 1895, and 
includes an account of the proceedings, report of the committee appointed to investi¬ 
gate the stamping of weather forecasts on mail matter, and the following special 
articles: Biographical sketch of Increase Allen Laphain, by Julia A. Lapliam; 
importance of static electricity in Weather Poirean work, by E. A. Beals; how best 
to seenre and retain the services of voluntary observers, by Mrs. L. II. Greene wald; 
State weather services—their importance and equipment, by A. J. Mitchell; history 
of the southern California weather crop bulletin, by G. E. Franklin; and discus¬ 
sion of topics, by C. F. von Herrmann. 

Journal of the Scottish Meteorological Society (3d ser., vol. 10, No. 11 and 13, 
pp. 302, charts 2). —This includes reports of the meetings of the society and the 
following special articles: The high temperature of September, 1895, and the Ben- 
Nevis observatories, by A. Buchan; hygrometrio researches at high and low levels, 
by A. J. Herbertson; on the diurnal range of temperature variability at the summit 
and base of Ben-Nevis, Lady Franklin Bay, and Hong Kong, by R. C. Mossman; on 
sunshine with different winds at Edinburgh, by R. C. Mossman; and the frost of 
1895 in Scotland, by Ii. C. Mossman. Observations on rainfall at Scottish lighthouses 
in 1893 and 1894 are also reported, and detailed data on the meteorology of Scotland 
during the same years are tabulated. 

WATER—SOILS.* 

Geological history of the Chautauqua grape belt, R. S. Tarr 
(Kew York Cornell Sta. Bid. 109 , pp. 89-122 , Jigs. 23). —This bulletin 
recounts the results of geological and topographical studies made for 
the purpose of ascertaining the natural conditions which favor fruit 
growing in the grape belt of the Erie shore of New York. The situa¬ 
tion of the grape belt is described as follows: 

“From Lake Ontario southward, toward Niagara Falls or Lockport, there is a 
nearly level plain extending to the base of the Niagara escarpment, known locally 
as ‘the mountain ’ which rises quite abruptly to a height of 200 or 300 ft. This 
escarpment is well seen at Lewiston, where the basal plain stretches away toward 
the lake, with scarcely any diversity to break tbe monotony. All of this plain is 
lees than 600 ft. in elevation above the sea, and it borders the entire southern shore 
of Ontario. 
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“South of the Niagara escarpment, toward Batavia or Buffalo, there is another 
plain, which beyond Buffalo narrows down to a width of only one or two miles as 
the Stat<> line is approached. It is nowhere below 500 ft. nor above 800 ft. in eleva¬ 
tion. This narrow strip which borders the Erie shore is the true grape belt. Every¬ 
where the southern margin of this plain is backed by an escarpment or ridge, which 
quickly rises to a height of 500 or 600 ft. above the plain, and in some places is over 
1,000 ft. above the lake. Therefore, the grape belt (in New York) is a narrow plain 
extending northeastward from the Pennsylvania State line, and bounded on the north 
by the lake, on the south by a high range of hills. East of Silver Creek the plain 
widens, and the bounding escarpment loses in elevation. This narrow plain is only 
a small fragment of the real plain, for the waters of Lake Erie cover the greater 
part* of it. Indeed, the plain descends beneath the lake waters and ascends on the 
Canadian side. Not merely is a part of the plain now submerged, but at a recent 
geological period more of it, and that part now occupied by the moat flourishing 
vineyards, was covered by the lake waters. Lake Erie now plays an important part 
in modifying the climate of the grape belt; it formerly did important service in 
modifying the soils.” 

The bed rock underlying this region is upper Devonian shales and 
sandstones above the horizon of the Hamilton, as revealed along the 
lake shore and in gorges cutting the escarpment and plain. The soils 
from south to north across the grape belt vary sometimes in details, 
but in general are as follows: Commencing on the hillsides with a 
thin pebbly, clayey soil, at the bases of the hills, perhaps 230 ft. above 
the lake, a gravelly soil with water-rounded pebbles is found. Going 
on north ensues a steep slope of 20 to 30 ft., at the base of which is 
clay continuing for several hundred feet or yards, when gravel again 
appears. Then come one or two gravel terraces with clay at the bases, 
and the descent from these to the lake is made over a clayey soil some¬ 
times mixed with sand. The shore is usually a shale or clay bluff, 
though sometimes a sandy beach. Throughout the entire grape belt 
there are 3 distinct gravel areas in the shape of level-topped terraces 
extending approximately parallel to the Erie shore. Upon these 
gravel regions the best vineyards are located. The gravel is usually 
about 15 ft. in depth over clay or shale. 

The methods of geological deposition of these graveled areas and of 
the till or bowlder clay of the hillside soils are discussed. The hillside 
soils have proven of least value for grape and fruit raising. The char¬ 
acteristic features of the modem beaches of Lake Erie are described 
and illustrated, and the ancient beaches, as set forth by the gravel 
regions, are compared with the modern and the close resemblances 
pointed out. The number of gravel regions, representing ancient 
beaches, varies from 1 to 5 in the grape belt, though there are usually 
3 as before stated. 

The bulletin concludes with a resume of the geological history of this 
part of New York, stating that the glaciers of the ice age are chiefly 
responsible for the present condition of affairs. The climate of the 
grape belt is stated to be of even greater importance in the success of 
vineyards than is the soil itself. This to a great extent is controlled 
by the lake, which in spring by its low temperature holds back the 
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vegetation nntil danger from frost is past, and in the fall as a warm 
body of water lengthens the growing season by its near influence. 

Available potash and phosphoric acid in soils, T. B. Wood (Jour. 
Chem. Soc., 1896, Apr., pp. 287-202 ).—This is a report of tests according 
to Dyer’s method of the soil of the experimental plats of the Norfolk 
Chamber of Agriculture and of Suffolk County Council, used for com¬ 
parative tests of fertilizers on barley (5 plats), ruta-bagas (3 plats), and 
other crops. 

The soils used in the tests for potash are divided into 2 groups, (1) 
those on which the addition of potash produced only a small increase 
in the yield of barley, 1 i bu. per acre, and (2) those on which an equal 
addition of potash produced a large increase in yield, from 22 to 46 bu. 
The amount of potash in these soils soluble in hydrochloric acid (1 part 
of acid to 1 of water) and in 1 per cent citric acid was determined, 
showing that while all of the soils were well supplied with potash 
there was twice as much available potash in the soils of group 1 as in 
those of group 2, a result agreeing well with the results of the fertilizer 
experiments. 

The soils of 3 plats planted to ruta-bagas (Swedes) and which 
responded in different degree to applications of superphosphate was 
examined for total (soluble in nitric acid) and available (soluble in 1 
per cent citric acid) phosphoric acid. The results agreed perfectly 
with those obtained in the field experiments, the method appearing to 
give even better results with phosphoric acid than it did with potash. 

When the suggestion of Dyer “that in order to make the results 
strictly comparable for all soils sufficient citric acid should be added 
to neutralize all the chalk in the soils and leave 1 per cent over” was 
followed it was found that “ the amouut of potash dissolved was nearly 
equal iu the case of each of the 3 soils tried, and the amount of phos¬ 
phoric acid dissolved increased rapidly as the percentage of lime 
increased.” 

In the author’s opinion the clearest indication of the amount of 
available potash and phosphoric acid is obtained by extracting with 1 
per cent citric acid without regard to the amouut of lime in the soil 
and that by so doing the analyst is imitating more closely the condi¬ 
tions under which plants obtain their potash and phosphoric acid than 
in the other method, since “ there is no evidence to show that the acid¬ 
ity of the root juice is greater when the soil is more calcareous.” 

The rapid and exact determination of lime in arable soils, A. 
Nantier (Ann. Agron., 22 (1896), JS T o. 5, pp. 245,246 ).—Five grams of 
soil is placed in a glass flask with 50 cc. of nitric acid (100 cc. of which 
saturates 5 gm. of pure calcium carbonate) and boiled 4 or 5 seconds 
to drive off carbonic acid. Fifty cubic centimeters of cold water and a 
few drops of litmus are then added and the excess of acid titrated with 
a solution of soda of the same strength volume by volume as the nitric 
add used. 



114 


EXPERIMENT STATION RECORD. 


The composition of water, T. C. Washington (Chem. Fews, 73 (1896), pp. 137, 
143, 136, 138,184).—k sliorfc bibliography. 

Analyses of the artesian waters of New South Wales and their value for 
irrigation and other purposes, J. C. H. Mingaye (Agl. Gas. F. S, Wales, 7 (1896), 
Fo. 3, pp. 816-397). 

Composition of the soil adhering to beets, Pellet (Suer, indigene, 47 (1896) 9 
p. 60S). 

Some points on the constitution of soils, Church (Agh StudentGas., 8 (1896), 
Fo. 1, pp. 1-4).— An abstract of a lecture. 

The amounts and different degrees of solubility of the fertilizing materials in 
different agricultural soils, J. Hanamann (Casopis pro prdmysl chemicky, 6 (1896), 
pp. 117-137). 

Influence of the nature of the soil on the different crops, L. Grandeau (Jour. 
Agr. Prat, 60 (1896), II, Fos. 30, pp. 118-115; SI, pp. 151-154). 


FEBTHIZEBS. 

The action of muriate of potash on the lime resources of the 
soil, 0. A. Goesshann (Massachusetts Batch 8ta. Bui. 38,pp. 14-16). It 
had been observed that crops grown on the experimental plats of the 
station which had received applications of muriate of potash for a num¬ 
ber of years in succession were unhealthy in appearance, and it was sus¬ 
pected that this condition was due to a loss of lime from the soil. Five 
to six hundred pounds per acre of lime u was applied broadcast early 
in the spring, and subsequently plowed under before preparing the soil 
for manuring and seeding. The succeeding crops of oats looked healthy 
from the beginning to the end of the season.” The drainage water 
from the plats was collected and examined. A much larger amount of 
lime was found in the water from the plats which had received muriate 
of potash than from those to which sulphate of potash or other fertil¬ 
izers had been applied. Calcium chlorid was present in liberal amounts. 
The conclusion is reached that a liberal use of muriate of potash should 
be accompanied by periodical applications of lime, and that it is safer to 
use this salt on a deep soil with a permeable subsoil than upon a shal¬ 
low soil with compact subsoil, since in the latter case harmful chlorids 
are likely to accumulate near the surface to the injury of the roots of 
the plants. 

Cost of nitrogen, phosphoric acid, and potash in Connecticut 
dnzing the spring months of 1896 (Connecticut State Sta. Bui. 132, 
pp. 3-8 ).—A review is given of the fertilizer market showing the retail 
oash cost of nitrogen, phosphoric acid, and potash in various unmixed 
materials. 

The results are summarized in the following table: 



FERTILIZERS. 


115 


Cash retail cost per poiinu of nitrogen, phosphoric acid, and potash in Connecticut. 

[Spring months, 1896.] 



Minimum. 

Maximum. 

Average. 

Nitrogen . 

Cents. 

12.7 

Cents. 

15.0 

Cents. 

14.20 


15.5 

10.8 

16.20 


11.2 

15.5 

32.70 


14.3 

16.8 

15.50 


12.3 

13.7 

12 90 


35.5 

18.2 

17.00 


11.4 

10.6 

14.50 

Available phosphoric add. 

Dlbsol v*vl lyyn^bl.iol,.......... _.......... 

5.9 

7 4 

6.60 

An<l nhoanhnte . ______....................... 

4.2 

6.6 

4.80 

Potash soluble in water. 

Muriate of potdfili __..........___............... 

3.9 

4.3 

4.16 

anlplinfo_____....._..... 

4.9 

5.2 

5.10 

8n)pl) n ^- - __....___........._............. 

4.9 

6,3 

5.60 

Cottou-liull ilsLOo.......-... 

3.8 

10.9 

6.60 

Chtobacco sterns. _ r . . . . . 

5.7 

8.8 

7.30 



Wisconsin’s fertilizer law, W. A. Henry (Wisconsin Sta. Bui. 4.7 , 
pp. (>).—The text of the law which was passed by the legislature of 
1895 and which went into effect December 1,1895, is given, with notes 
on the value and importance of commercial fertilizers and the need 
and advantages of State supervision and control of the industry. 

The principal provisions of the law are as follows: All goods selling 
for $10 or more per ton are subject to the law; each package must bear 
besides the usual statement of weight, name of brand, name of manu¬ 
facturer, etc., a guaranty of “ the percentage of nitrogen in an available 
form, the percentage of potash soluble in water, and the percentage of 
available phosphoric acid, soluble and reverted, as well as total phos¬ 
phoric acida sealed sample of not less than lib. sworn to “ correspond 
within reasonable limits to the fertilizers which it represents,” and 
accompanied by a copy of the statements to be used on each package 
is to be sent to the Director of the Wisconsin Experiment Station 
between December 1 and 31, who is to analyze these samples, and 
report the results in a station publication on or before April 1 follow¬ 
ing; the director’s certificate of compliance with the provisions of the 
law constitutes a license for sale, and for this the manufacturer or 
dealer must pay into the station treasury an annual fee of $25 for each 
brand put on the market. The sale of additional brands may be pro¬ 
vided for during the year by filing samples, affidavits, etc., as above, 
1 month before the fertilizers are put on the market and by paying 
a fee of $50. The director, or his deputy, is authorized to take sam¬ 
ples, under the usual restrictions, of any fertilizers offered for sale in 
the State, and to analyze them and report the results; and he is also 
duly empowered to enforce the provisions of the act and prosecute 
violations of the same. 
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Analyses of commercial fertilizers, J. L. Hills, B. O. White, 
and 0. H. Jones (Vermont Sta. Buh. 50, pp. 8; 51, pp. 11-19; 52, pp. 
23-43 ).—Trade values of fertilizing materials in Vermont during 1895- 
*90 with notes on valuation, statements regarding the collection of sam¬ 
ples, a comparison of values of fertilizers licensed in 1895 and 1896, and 
tabulated analyses and valuations of 232 samples of fertilizers. 

“The station has analyzed samples of 110 distinct brands of fertilizers, all taken * 
this spring from dealers' stocks and all this year's goods. This is 18 more than were 
analyzed in 1895 and 57 more than in any year previous to that time. 

“Of 110 brands analyzed, 70 (nearly two-thirds) were above guaranty throughout. 
Of the 40 deficient brands, 21 were but slightly short in a single ingredient, but 3 
were lacking in two ingredients, and but one was seriously deficient. Practically 
five-sixths of the brands sold in Vermont this year are equal to or better than guar¬ 
anties, and 99 per cent are commercially equivalent to guaranties. In no year 
previous have so good results been obtained. 

“The average composition of 71 brands sold in Vermont in 1895 and 1896 shows a 
slightly better quality this year and an increase of 40 cts. in valuation. Prices are 
a little less, bnt have not dropped in proportion to the lessened cost of crude stock. 
The increase of cost over valuation of the average goods is 57 peT cent, the highest 
since the station begun to executo the State law 10 years ago. Yet plant food is as 
cheap to-day to the farmer as it has ever been. If former prices weTe fair, however, 
it should be cheaper now than ever before.” 

The following table shows tlie average composition, selling price, 
and station valuation of all the fertilizers analyzed each year since 
the station took charge of the State inspection of fertilizers: 

Average composition and value of fertilizers, 1S85-9G. 


1885. 1886. 1887. 11888. 1889. 1890. 1891. 


Nitrogen. 2.38 

Soluble phosphoric acid . 6.35 

Reverted phosphoric acid 3.93i 


2.38 

2.58 

2.75 

2.80 

o 

55 

2.41 

2.52 

2.42 

2.41 

0.35 

6.15 

5.48 

C. 74 

6.’ 

68 

5.90, 

6.47 

6.471 

6.44 

3.93, 

3.92 

3.28 

2.80 

2. 

97 

2. 97 

2.86 

2.60| 

2.84 

2.13 

2. 59 

2.52, 

2.56 

2. 

98 

2. 71 

2.00 

2.18 

2.34 

8.281 

8.07 

8.711 

9.54 

9. 

65 

8.96 

9.38 

9.07 

9.28 

10. II 1 

10.66 

11.23 

12.10 

12. 

63 

11.67 

11.33 

IL 25 

11.62 

2.77) 

2. 69 

2.84| 

3.12 

2. 

69 

3.16 

3.13 

2.82 

2.64 


2.22 2.22 
5.84 5.86 


Available phosphoric acid 8.281 8.07 8.711 9.54 9.65 8.96 9.38 9.07 9.28 8.39 8.40 8.80 

Total phosphoric acid... 30.il 1 10.66 11.28 12.10 12.63 11.67 11.33 3 L 25 11.62 10.55 10.98 11.02 

Potash. 2.77) 2.69 2.84| 3.12 2.69 3.16 3.13 2.82 2.64 2.95 3.46 3.60 

Average selling price-$37.90 $37.02 $36.75j$36.13 $35.11 $34.39 $33.14 $32.47,$32.32 $31.47 $30.90 $30.90 

Average valuation by 1 

each year's price. 26.72 25.75 27.15 1 28.96 29.05 20.70 26.07 24.48 23.53 21.47 21.28 10.73 

Percent increase of coat i I I 1 I 

overvaluation. 42.00 44.00 35.00 21.00 21.00 29.00 27.00 33.00, 37.00 47.00, 13.00 57.00 

Valuation by 1896 prices. 18.92 19.32 20.53 21.80 21.07 20.2G 20.65 19.91 19.99 18.63 19.32 19.73 


Agricultural manures and the principles underlying their use, Loxley Meg- 
gitt {Nottingham: B. B. Earp $ Sons, pp. 31). 

On the management of human excreta in the country, J. H. Vogel {Mitt. deut. 
landw. Ges., 11 (1S96 ), No. 16, pp. 169-171). 

On liming, Holdefleiss {Mitt, deut. landw. Ges., 8 {1896), No. 18, pp. 143-145). 

The proper use of tables of analyses of fertilizers and fertilizer chemicals, E. 
H. Jenkins (Connecticut State Sta. Bui. 123, pp. 9-16). —This is a brief popular sum¬ 
mary of information on the factors of crop production and on the character of the 
various fertilizing materials found in the market, designed to aid the farmer in a 
rational use of fertilizers and in understanding and utilizing “the analyses of com 
meTcial fertilizers and fertilizer chemicals which are yearly published by the sta¬ 
tion.” 

Fall fertilizers, MaiziSsees (L’Engrais, 11 (1896), No. 86, pp. 852, 858).— An argu¬ 
ment in favor of phosphates as the fertilizer par excellence for fail application. 
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Fertilizer experiments with Bremer pou&rette, Schultz-Lupitz (Mitt dent, 
landic. Gee., 11 (1896), Xo. 16, p. 169). 

The use of commercial “fertilizers on winter grain, von Botjsmann (Fiihling’s 
landic. Ztg., do (1896), Xo. 17, pp. 545-549). 

Commercial fertilizers, CJ. A. GoessmanN (Massachusetts Hatch Sta . Bui. 88, pp. 
4-11 ).—A brief general discussion on fertilizers is given, with notes on valuation and 
analyses of 24 samples of fertilizing materials, including cotton-hull ashes, cotton¬ 
seed meal, linseed meal, bone, Florida soft phosphate, ashes from garbage crematory, 
soft coal ashes, cotton waste, card waste, a liquid fertilizer, sheep fertilizer, and hen 
manure. 

Analyses of commercial fertilizers, T. J. Edge and W. Freak (Pennsylvania 
Dept Agr. Bui. 11, pp. 21 ).—This includes the text of the State fertilizer law, notes 
on valuation, and tabulated analyses and valuations of 257 fertilizers collected in 
Pennsylvania during the period from Januaiy 1 to August 1, 1896. 

Analyses of commercial fertilizers (South Carolina Sta . Bui. 24, n. ser.,pp . 15 ).— 
This includes a statement of commercial values of raw materials during the season 
of 1895-'96, and tabulated analyses and valuations of 109 samples of fertilizing 
materials, including acid phosphate, cotton-seed meal, kainit, and mixed fertilizers. 

Commercial fertilizers, B. H. Hite (West Virginia Sta. Bui. 40,pp. 159-1S5 ).—This 
bulletin describes the different forms of phosphoric acid, explains briefly the value 
and management of farm manure, makes suggestions regarding the selection and 
valuation of fertilizers, gives the text of the State fertilizer law, and reports analyses 
of 317 fertilizing materials collected during 1894 and 1895. 

Report of Oerebro Chemical Station and Seed-Control Station for 1894, 
J. Widen (Oerebro (Sweden): 1S95, pp. 4S ).—The report contains the usual accounts 
of chemical and seed control work performed during the year. The following aver¬ 
age analyses of fertilizers are given: Superphosphates (26 samples): Water-soluble 
Pj0 3 19.10 per cent (18.13 to 20.17), citrate and water-soluble P 2 Oi 20.21 per cent 
(19.85 to 21.04); Thomas slag (18 samples): Total P 2 0-, 18.18 per cent (16.09 to 
21.06), citrate-soluble (Wagner's method) 13.90 per cent (11.23 to 15.93), fine meal 
8P>.42 per cent (79.40 to 91.90); kali-magnesia (10 samples): K»0 14.86 per cent (13.72 
to 17.22); kainit (5 samples): K 2 0 12.74 per cent (12.25 to 13.39).—F. w. WOEL. 


FIELD CROPS. 

Experiments on the variation in Hanna barley grown in differ¬ 
ent places, ton Liebenbekg {Mitt. Yer. Ford, landw. Versuchstc. 
Oesterr., 10 {1895), No. 2, pp. 81-100). —Among the points covered by 
the investigation were the weight per bushel, weight of 1,000 kernels, 
percentage of husk, character of the endosperm, content of protein 
of extract. 

The author says that the results corroborate those of earlier experi¬ 
ments, and it can be safely stated that with a heavy weight per bushel 
go a greater weight per kernel, a smaller percentage of husk, a richer 
content of extract, and finally a greater yield. 

The velvet bean, O. Clttte {Florida Sta. Bui. 35, pp. 340-345 ).— 
This bean was planted on a poor soil at distances of 1 foot in 3-foot 
rows. The vines grow from 10 to 20 feet long, yielding at the rate 
of 16,680 lbs. green forage per acre. The thick and leathery pods con¬ 
tained from 3 to 5 large beans irregularly colored with purplish and 
brownish patches. 
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An analysis showing food constituents is given. 

In trials by two other cultivators the velvet bean is reported as val¬ 
uable for green manuring in orange groves and tor feeding to horses 
and cattle. 

Flax, W. Satjnders (Canada Exptl. Farms BuL 25 , pp. 11 , figs . 
3 ).—This bulletin treats of the culture of flax, the amount and value 
of the flax crop in Manitoba and the United States, flax growing in 
Ontario for liber, and of the exhaustion of the soil produced by the flax 
crop. The author states that u the difference in exhaustive effect of 
these several crops [wheat, oats, and flax] on a rich soil would scarcely 
be perceptible, and would not justify the opinion that flax is a very 
exhausting crop.” When grown for fiber, flax is pulled at a cost of $4 
to 83 per acre, the yield of fiber averaging 1 J tons, and of grain 8 to 
9 bu. per acre. The average yield in Manitoba when grown for seed in 
1895 was 15£ bu. per acre. 

Experiments with lupines and other nitrogen gatherers, B. Lar¬ 
sen (Tidsskr. norske Landbr3 (1896), pp. 88-96 ).—Experiments with 
lupines and other nitrogen-gatheriugplants were made on several Nor¬ 
wegian farms. The effect on potatoes and oats of a preceding lupine 
crop, either harvested or plowed under, and with or without applica¬ 
tion of commercial fertilizers, was studied during 1895. 

Poor, sandy soil, unmanured for a number of years, was selected for 
the tests. 

All of the 7 potato plats received an application of superphosphate 
and basic slag, and in addition nitrate and carbonate of potash, singly 
or combined, were applied on 4 plats, on 3 of which a crop of lupines was 
plowed under 5 on 1 plat without potassic fertilizers the entire lupine 
crop, on another the roots and stubble only, were turned under. 

The 7 plats of oats were treated in a somewhat similar manner. The 
data are tabulated. The results indicate that the supply of nitrogen 
furnished by the crop of lupines plowed under was not sufficient to meet 
the requirements of the potatoes, since an additional allowance of nitrate 
of potash increased the yields obtained. 

Infection experiments with lupine soil were made at 2 substations. 
Soil on which lupines had grown successfully was carted on to the land 
in quantities varying from 132 to 396 bu. per acre. The results are 
tabulated. The author considers 264 bu. per acre of lupine-infected 
soil ample to obtain a good stand of lupines, and 132 bu. will often prove 
sufficient. As the cheapest and most effective method of infecting a 
field to he sown to lupines the author recommends when sowing oats 
to add a small amount of lupine seed a year or two before growing 
lupines exclusively on the land. 

In another experiment dnring 1895 oats, vetches, peas, and lupines 
were grown with and without fertilizers on land a portion of which was 
treated with lupine soil. 

The results are tabulated. The author concludes that lupine infec- 



FIELD CROPS. 


119 


tion does not aid tlie other legumes nor oats in their growth, while 
lupines gave a materially increased yield in all cases where lupine soil 
was added to the plats. These data indicate that the different legu¬ 
minous plants require different symbiotic bacteria lor then* growth,— 
F. W. \VOLL. 

Experiments on pasture in 1896, E. K. ( Agl. Students* Guz., n. 
ser., 8 (1896), No. l,pp. 15-17).— On 20 twentieth-acre plats rape meal, 
basic slag, farmyard manure, sodium nitrate, kainit, guano, superphos¬ 
phates, and ammonium sulphate were applied alone or in combinations 
of 2 and 3. The inauurevS were applied at dates between January and 
May. The composition of some of the fertilizers and the yields per 
acre are given. The average yield of all the plats was nearly 1 ton 
per acre. Mineral manures alone or nitrate of soda alone gave no 
increase or but a very slight one. Where mixtures of mineral and 
nitrogenous manures were applied the yields were, greater. Usually 
ammonium sulphate gave better results than nitrate of soda. Gener¬ 
ally the more complex the manure or the mixture the better the result 
on the first crop. 

Comparative trial of oats, G. Y A alder (Agl. Gaz. N. S. T Yales, 7 
(1896), No. 3 , pp. 135 , 136). —An account is given of a test at the Wagga 
Wagga experiment farm of 34 varieties of American oats for hay and 
grain. The seed was grown from oats obtained at the Chicago Exposi¬ 
tion. White Baltic gave the largest yield per acre of hay, 2 tons 1 cwt., 
followed by Carter Prize Cluster, Early Dakota, and Early Egyptian, 
1 ton 16 cwt. each. 

•The largest yield of grain was made by Early Bed Texas, 77 bu. and 
15 lbs. per acre (40 lbs. per bushel), followed by Bed Rust Proof, Texas 
Rust Proof, White Bonanza, and Pringle Progress. The average yield 
of the 34 varieties was 38 bu. per acre. 

Field experiments on oats (Agl. Students 9 Gas., n. ser., 7 (1896), 
No. 0, pp. 211-2IS ).—In the trial 24 tenth-acre plats weie used. Three 
hundred pounds of kainit, 300 lbs. mineral superphosphates, 131 and 
175 lbs. ammonium sulphate, 150 and'200 lbs. of sodium nitrate per aero 
were applied alone, and in combinations of 2 and 3$ one plat received 
7 and one 14 tons of barnyard manure per acre, and one remained 
unmanured. 

The plats were plowed in February and sown April 10 to Black Tar¬ 
tarian oats. The rainfall for May and June was below the average. 
The yields are tabulated. The smallest yield, averaging 29J bu. per 
acre, was from plats receiving mineral superphosphate and kainit; the 
highest yield (55g bu.) was from the plats receiving kainit, superphos¬ 
phate, and mineral nitrogen, followed by the plats which had received 
14 tons per acre of barnyard manure every year since 1865. The aver¬ 
age yield of all the plats was equivalent to 40§ bu. of grain and 1,975 
lbs. of straw per acre, 23 bn. less than the previous year and less than 
one-half the yield of straw. 

5096—STo. 2-3 



120 


EXPERIMENT STATION BECORD. 


On a special method of planting potatoes, C. Allier (Frog. Agr. 
et Vit, 13 (1890), Xo. 5,pp. 121-129 )„—This is a tiontinuatiou iu 1895 of 
work carried on in 1892,1893, and 1894. The following methods were 
compared: (1) Potatoes, large and small, were cut into pieces weigh¬ 
ing 15 to 40 gin., with one or two eyes to the piece, and the cuttings 
planted 10 cm. (about 4 in.) apart in the row; (2) whole tubers of 
medium size were planted 50 cm. (about 20 in.) apart in the row; and 
(3) small whole tubers weighing 20 to 40 gm. were planted at 10 cm. in 
the row. In all cases the rows were GO cm. (about 2 ft.) apart. The 
preparation of the soil, the manure, the depth of planting, and the 
cultivation were the same as in the ordinary methods. 

The results of experiments at the station and of cooperative experi¬ 
ments of a similar character in different parts of France are tabulated 
and discussed. The author states that the largest yield was produced 
by the small tubers planted closely, a gain of 45 per cent over the yield 
of medium tubers at 50 cm. in the row; aside from this the largest 
yield with each of the S varieties tested was produced by the 1-eye 
pieces. 

The cuttings gave a profit with all the varieties except one; the 
largest profit came from the small tubers closely planted, the gain over 
medium sized tubers being valued at G33 francs per hectare. 

The results of the cooperative trials were of the same import. 

In conclusion the author recommends a trial of the method of plant¬ 
ing 1 and 2 eye pieces at 10 cm. distance, in comparison with the regular 
methods. 

Concerning the influence of the starch content of the potato on 
the amount and quality of the yield, H. Hitier (Jour. Agr. Prat., 
60 (1896), J, Xo. 18, pp. 657 , 65S ).—In his experiments in 1892 A. Girard 
indicated clearly that the starch content of the seed tubers had no 
influence on the yield. 

Beside cultural methods and meteorological conditions 3 factors take 
part in the production of large yields of potatoes—the hereditary quali¬ 
ties of the plant, its weight, and its content of substances capable of 
nourishing the young plant. Girard planted 53 lots of 2 tubers; 
each two were taken from the same hill, were of nearly equal weight 
but of different specific gravity, and were subjected to like conditions 
of soil and culture. In 15 cases only the tubers richest in starch gave 
the largest yields; in 20 cases the opposite result was obtained. In 
1894, from 30 lots on trial, similar results were had. 

In 1894 the middle row of 3 under trial was dug when partly grown, 
and all parts of the plants were weighed and analyzed; at the same 
time from one of the remaining 2 rows the seed tubers were carefully 
removed. When planted the seed tubers contained 13.83 per cent of 
starch and 2.09 per cent of nitrogenous substances; when removed they 
contained 4.56 and 0.99 per cent, respectively. The yield of the unmo¬ 
lested row was 7.336 kilos; of the row from which the seed tubers had 
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been removed, 7.222 kilos. The tubers in the former contained 11.16 
per cent of starch, in the latter 11.8 per cent. Some of these potatoes 
had consumed 13 per cent of the starch iu the seed; others 9 per cent. 

The author concludes that the starch content of the seed tuber has 
no effect on either the amount or starch content of the yield. 

Potato experiments, M. A. Soovell and 0. TT. Mathews [Ken¬ 
tucky Sttt. Bui 61, pp. 3-13, 36-12 ).—These experiments are in con¬ 
tinuation of previous work reported in Bulletin 53 of the station (E. S. 
R., 7, p. 201). 

Tests icith fertilizers (pp. 3-13).—The potatoes used for seed were 
northern-grown Early Rose; these were immersed for 4 hour in a solu¬ 
tion of corrosive sublimate, 34 oz. to 30 gals, of water. The fertilizers 
were scattered by hand in the row, and slightly mixed with the soil 
before planting, titrate of soda, muriate of potash, and acid phosphate 
were used singly and in combinations of 2 and 3. The data are tabu 
lated. The author concludes that both potash and nitrogen are needed 
for potatoes on the soil under experiment. 

In a similar cooperative experiment reported, phosphoric acid seemed 
to be the element needed. 

Varieties of potatoes (pp. 56-42).—Of the 241 varieties tested, about 
2 lbs. each were cut into 20 pieces of nearly even size; these were 
planted April 15 in drills about 4 iu. deep, pieces 10 iu. apart in the 
row. Each variety occupied 80 sq. ft. 

The seed previous to planting was treated with a solution of corrosive 
sublimate, 1 part to 1000 of water. The yields are tabulated. 

Potatoes, L. Foster (Montana Sta. Bui 9, pp. 3-22 ).—By way of 
introduction the methods of potato culture employed by several farmers 
in the State are given. May 10 and 11, 52 varieties of potatoes were 
planted on fall-plowed land, the seed pieces being dropped 13 in. apart 
in 3-foot rows and covered 4 in. deep. One irrigation was given when 
the potatoes were iu bloom. The yields are tabulated. Potatoes were 
planted at depths of 2, 3, 4, 5, C, 8, and 10 in. There was a constant 
decrease in yield with increase of depth. In a comparison of hills vs. 
drills, drills gave the larger yields. In a trial of seed cut 5 days before 
planting vs. seed freshly cut, the larger yields were obtained from the 
latter. 

Potatoes, L. C. Corbett (West Virginia Sta. Bui dl, pp. 190-206, 
fig . 1 ).—Horse manur e aud lime, alone or in combination, were used on 
the manured portions of the laud on which 35 varieties of potatoes 
were grown in 1894 and 62 varieties in 1895. The results are tabu¬ 
lated. Twenty-one of the 35 varieties produced larger yields in 1895 
than in 1894; the 14 varieties showing a falling off in 1895 were mainly 
those most promising in 1894. Only 4 of the 33 varieties maintained 
an average yield of 170 bu. per acre during both seasons. 

In treating the seed the advantage of using corrosive sublimate 
without lime and Bordeaux mixture with lime is spoken of. The lime 
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converts the corrosive sublimate into an oxid, which is of no value as 
an insecticide. Tabulated data are suven of yields in a cooperative 
test of potatoes. 

Studies of Norwegian potatoes of the crop of 1895, J. Sebelien 
(Xorak Lcuulmansblad,, 15 {1896), pp. 157-161). —Ninety-three samples 
of potatoes from 64 localities were examined by the author during 1895. 
Twenty-six samples contained 13.9 per cent of starch or less, 19 14 to 
15 per cent, 17 15.1 to 16 per cent, 2316.1 to 17 per cent, and 8 over 17 
per cent. The highest starch content obtained was 20.1 per cent. 
About one-third of the samples received were Magnum Bonum potatoes. 
Experiments at Kalnaes Agricultural College gave results indicating 
a very beneficial influence from Bordeaux mixture, both on the yield 
and the quality of the potatoes grown (Magnum Bonum), shown as 
follows: 

Effect of Bordeaux mixture on potatoes. 


Bate of plant¬ 
ing. 

Bate of dig- 1 
gtofi- | 

Times treated. 

Tield per 
acre. 

t 

Starch 

content. 

.Ttit>o 6_ 

Sopt. 28_ 

Hot treated... 

Pounds. | 
.I 1,426 

Per cent. 
Below M. 0 

14.3 
14.5 

16.3 

Ma\ 31. 

Oct. 2. 

Hot treated.-.... 

. 2,116 


Oct. 3. 

Treated once ... 

. 2,400 

_ 

May 31. 

Oct. 3. 

Treated twice. 

. 2 858 | 






—F. W. WOLL. 


A study of the fertilizing materials used by the sugar beet, W. 

Schneidewind and n. C. Muller {Jour. Landw., 41 {1896), JSo. l,pp. 
1-30). —The authors treat the subject under the following heads: The 
ash content of the sugar beet; the ash content of the leaves; the func¬ 
tion of potash and soda, lime, magnesia, phosphoric acid, clilorin, the 
plant acids, and nitrogen in the plant. Tabulated data show for the 
different varieties under trial, both when kainit was applied and when 
not, the sugar yield, percentage of sugar in the beet, percentage of ash, 
and the effect of the application of kainit on the content of nitrogen, 
potash, soda, lime, maguesia, phosphoric add, and chlorin; also the 
effect of irrigation, aud the composition of the dry substance. 

In conclusion the authors state that the ash content of the sugar 
beet has diminished under cultivation, since a high sugar content cor¬ 
responds with a low ash content. The ash content of the leaves has 
not been influenced. 

The ash and nitrogen contents stand in inverse ratio to the sugar con¬ 
tent. The potash content of the beets and leaves was increased by an 
application of potash; and a corresponding effect upon the soda con¬ 
tent was produced by an application of soda. 

Natural BUgar in tobacco {Kew Misc. Bui., 1896, No. 110, pp.49-55 ).— 
In connection with the duty on tobacco in England an investigation was 
made by H. Miller as to the sugar 1 content of the dried and green 

















FIELD CROPS. 123 

leaves. The presence of sugar in fresh tobacco was first ascertained 
by J. Kessler . 1 

At the wholesale houses 12 samples were selected from the original 
packages 5 these were all of a pale color and, except the Virginia, Ken¬ 
tucky, and Algerian, were known in the trade as u sun-dried” tobacco. 
The following is a list of the varieties with the percentages of sugar 
found: Algerian, none; Kentucky, none; Greek, a trace; Turkish, 2.3; 
Syrian, 2.8; Chinese, 3.5; Virginia leaf, 3 samples, 5.4, 7.2, and 9.8; 
Bright Virginia, 3 samples, 10 . 6 ,12.5, and 15.2 per cent. A repetition 
of the experiment confirmed the above results. 

The samples of green leaves from Kew analyzed were from 10 
varieties of 2 principal species, Nicotiana tabacum and X rustica, 
“the former being the one chiefly cultivated in America, whilst the 
latter seems to furnish most of the Oriental tobaccos.” The fol¬ 
lowing list contains the names of the varieties and the percentages 
of sugar found: Nicotiana texana var. rust lea, 1.5; Shiraz, 4.6; 
N rustica , 4; X tabacum var. virginiana , 2.3; Maryland tobacco, 
5; X tabacum , 6 . 2 ; Bhilsa tobacco, 3.5; X tabacum var. attenuata , 3.2; 
X gigantea , 4.2; X macrophylla purpurea , 4.5. 

The author says: “Although I have in the foregoing shown that a 
very considerable quantity of saccharine matter may be present in 
certain kinds of tobacco as a natural constituent, I had no means of 
proving that so large an amount as 15 per cent (the quantity I found 
in the best Bright Virginia leaf) was produced by the plant itself.” 
He found that in the yellow tobacco the amount of matter soluble in 
water varied within small limits, and concludes that “the addition of 
even a small percentage of sugar to tobaccos of this class would upset 
the average proportion of soluble and insoluble matter, unless a pro¬ 
portionate amount of soluble matter had been previously removed.” 

Experiments with wheat, oats, and fertilizers (Aw. Rpt. School 
Agr. , Stellenbosch ; reprinted in AgL Jour. Oape Colony , 0 (75.96), No. 10, 
pp- 238-210). —Variety tests were made with wheat. Smith Nonpareil, 
Fluorspar, Anglo-Australian, Pringle Defiance, and Marshall No. 22 
were satisfactory. 

Stable manure proved to be a much more economical fertilizer than 
artificial potato manure. Artificial manures applied to crops cultivated 
during the growing season only proved remunerative with copious 
irrigation. 

Notes on the threshing of wheat, N. A. Cobb (Agl. Goa. X S. 
Wales , 7 (1896), No. 4 , pp. 204-208). —In 1893 36 varieties, in 1894 460 
varieties, and in 1895 nearly 1,000 varieties were tested. Bags con¬ 
taining a given quantity, of heads received a uniform number of blows, 
when the contents were emptied and the results determined. 

The nature of the chaff determines the ease or difficulty of thresh¬ 
ing. If*it clings closely to the grain, the wheat threshes hard. Lists 

*Der Tabac, seine Be&tandtlieile mad seine Behandlung. Mannheim: 1867. 
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are given of 8 wheats that thresh very easily, 76 that thresh easily, 88 
rather easily, 104 rather hard, 42 hard, and 0 very hard. 

The author concludes as follows: The hard or maccaroni wheats, of 
which Medeah and Belotourka may be taken as types, are harder to 
thresh than the soft wheats. The Poulard wheats, of which the Alge¬ 
rian and Mummy may be taken as types, also thresh with greater 
difficulty than the soft wheats. Weak straw and earliness or lateness 
of ripening are of no value as an indication of ease in threshing. Vel¬ 
vet-chaffed wheats, whether bearded or beardless, thresh harder than 
the corresponding smooth-chaffed sorts. Wheats with crowded heads 
are generally harder to thresh, other things being equal. Red-chaffed 
wheats, with few exceptions, are easier to thresh than white-chaffed 
sorts. Bearded wheats, other things being equal, are easier to thresh 
than beardless sorts. 

Crop conditions at Stend Agricultural School, Norway, 1886- 

1895, O. Sandberg ( LandmanUnvennen , 3 (1806), pp. 138-110 ).—The 
school is located at Stend, near Bergen, Norway (latitude G0° 24' N., 
longitude 5° IS' E.J. The following summary shows the dates of sow¬ 
ing and harvesting bailey and oats, amount of seed used, yields 
obtained, etc.: 

Average data for barley and oat culture in Norway were as follows: 
Bate of sowing, oats May 5, barley May 6; germinating* period, oats 12 
days, barley 8 days; date of harvesting, oats September 4, barley 
August 14; growing period, oats 119 days, barley 111 days; amount of 
seed sown, oats 0.53 bu., barley 0.57 bu.; yield per .acre, oats 52.8 bu., 
bailey 39.2 bu.— f. w. woll. 

Onreoent breeding of cultivated agricultural plants (Braun solin'. landw. Ztg., 64 
(1896), Xo. 84 , pp. 139, 14ft). —The author describes his experience in increasing the 
productive rapacity of wheat by improved methods of culture and by cross-fertili¬ 
zation. In the latter case he nsed a square head variety as the staminate parent 
for crossing with the ordinary varieties of German wheat. 

Alfalfa, flat pea, and saohaline, 0. Clutk (Florida Sfa, Bui. 36, pp. 361-364). — 
Alfalfa sown on sandy land, well fertilized, proved a failure. Sowings of the flat 
pea ( Lathyras sylrestris ) also failed. A plant ing of saohaline (Polygon uni sachalinense) 
grew vigorously. The foliage was readily eaten by stock. 

Beets at the experiment station at Capelle, F. Despkez (Jour. Jgr. Prat., Go 
(1806), II, Xo. 34, pp. 374, 275). 

Caflaigre (Rumexhymenosepalus), O.Clute ^ Florida Sta. Bui. S6,pp. 349-861). — 
An account of the planting and growth at the station of a few roots of oafiaigre. 
The seed ripened in May. 

Prickly comfrey (Symphytum officinale), O. Clute (Florida Sta . Bui. 36, pp. 
846, 346). —A few roots were planted in the spring of 1895, and grew well; the 
leaves were green all winter. The roots are fleshy and run deep into the soil. The 
plant does very well on light lands. Stock learn to bp fond of the leaves. 

Com and the sorghums, F. D. Cobit.st (JXpt. Kansas State Bd. Agr., March 81 , 

1896, pp. 333). —This is a popular pamphlet treating of com, its cultivation, hand¬ 
ling, utilization, cost, and values, more especially from a Kansas standpoint; the 
sorghums, their cultivation and value for grain and forage, estimated by Kansas 
growers and feeders, and a report of the twenty-fifth annual meeting of the Kansas 
State Board of Agriculture. 
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Experiments with foreign cotton, P. H. Mell (Alabama College Sta . Bui. 71, pp. 
299-307).— Beginning in 1893 the station has been experimenting with foreign varie¬ 
ties of cotton. Twenty-one varieties were grown in 1895,5 of which were Mexican, 
and the remainder from Egypt and India. A list of varieties and a botanical classi¬ 
fication of cotton are given. 

Cotton, its cultivation and fertilization, A. A. Persons (Florida Sla. But 32, 
j yp. 201 - 204 ).—This is a popular article on the planting, manuring, and cultivation 
of cotton. 

Cotton, P. X. Lahiri (Indian Agr., 21 (1806), Xo. 7, p. 201). —A popular article on 
cotton raising in India. 

Report on certain Indian fibers, F. A. Abel ( Agl . Ledger, 1S06 , Xo. 6, p. 3). — 
This article treats of Hibiscus abelmoschus, Malaclira capitata, and Abroma angusta. 

Concerning jute, F. Ritter von Hoiinel (Schriften Ver. Verbreit. nafurw. Kennt. 
7 Tien, 35 (1S95), pp. J1-6G; abs. in Bot. Cenibl. Beihefte , 6 (1806), Xo. 2-3. pp. 208, 209 ).— 
Jute is produced from several nearly related sorts of Corchorus, especially C.cap - 
sitlarU. The different species of Corchorus grow to a height of 4 to 6 meters and 
furnish the longest of all bast fibers. They require a moist climate and high tem¬ 
perature for their development. Bengal produces about fonr-fiitlis of all the jute 
grown in the world. The yield in Bengal averages 1,500 kg. per hectare. 

Kafir com, C. C. Georgesun ( V. S. Dept. Agr., Farmers 3 Bui. .17, pp. 11, jig. 1). —This 
is a popular bulletin treating of the characteristics, culture, uses, and varieties of 
Kafir com; of the soils and climate adapted to it; preparation of tho soil; methods 
of seeding, cultivation, and harvesting; of the j ield and composition; and of practi¬ 
cal feeding tests with the grain. Kafir corn yields best on rich land, and is especkilly 
adapted to the regions in the semiarid West, where corn succeeds only once in 5 or 6 
years. So far experiments have not shown the grain to be equal to corn as food. 

Millet, G. Yaalder (Agl. Gaz. X. JS. Wales , 7 (1806), Xo. 3,pp. 131-13.),pis. 3).— Notes 
are given on the growth at the Wagga Wagga experiment farm of 7 varieties of 
millet. German millet (Salzer Dakota) yielded at 3 cuttings 10 tons and 13 cwt., 
and Pearl millet 18 tons and 5 cwt. of green fodder per aero. 

Irish potatoes, C. L. Newman (Arkansas Sta. Bid. 38, pp. 16). —This is a popu¬ 
lar article on potato raising, including selection and preparation of the soil, manures 
and fertilizers, planting, cultivation, varieties, digging, and marketing for both 
spring and fall grown potatoes; also remarks on potato scab, blight, and rot, and 
the potato beetle. 

Recent observation on the cutting of potato tubers, A. Girard (Ann. Sci . Agr on., 
ser. 2,1 (1806), Xo. 3, pp. 428-430). —The system of Allier of planting single eyes was 
compared with that of planting whole tubers. Tho latter gave a gain of 17 per cent 
in weight over the former. 

Recent investigations on the influence of the starch content of potatoes on 
the crop, A. Girard (Ann. Sci . Agron., sir. 2, 1 (1896), Xo. 3, pp. 440-132). —As a 
result of his investigations the author concludes that it is not worth while to sort 
out the tubers richest in starch for planting. 

Improvement of potato culture, A. Girard (Ann. Sci. Agron., ser. 2,1 (1896), No, 
3, pp. 433-466). —A report of cooperative trials. Eighty-seven yields are tabulated 
for 1894 and 1895. 

Ramie in Jamaica (Bui. Bot. Dept. Jamaica, n. ser., 3 (1896), No, 7, pp. 149-131). 

Rice cultivation in Tennessee (From Xortheni Agriculturist; Sugar Cane, 28 (1896), 
No. 325, pp. 421 , 422). —An account of the successful growing of rice in the overflowed 
and unreclaimed land along the Mississippi. 

Experiments with seed mixtures of rye and oats, von Liebenberg (Mitt. Ver. 
Ford, landic. Tersuclisw. Oesterr10 (1893), Xo. 2 , pp. 122-127).— On 13 plats oats were 
sown alone, and with 10, 30, and 50 per cent of barley added. The mixture yielded 
more grain and less straw than the pure oats. The differences in the yields of the 
mixtures were insignificant. 
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The culture of wheat on a loam soil, L. Gr\.ni>eau {Jour. Agr. Prat., 60 (1896), 
II, No. 33, pp. 29G-300). —An nocount of experiments at Jommelicres with applica¬ 
tions on wheat of superphosphates, and increasing amounts of chlorid of potash 
and nitrate of &o<hi; also phospliatic slag. No definite results were obtained. 

The spontaneous combustion of hay and its prevention, L. ITXpke (Abbandh 
Sat uric. Ver. Hremui , 13(1895), Xo. 1, pp. 337-341; abb. in Dot. Uentbl. Belli efte, 6 
(1S9G ), Xo. 2-3, p. 71 h .—Spontaneous conibubtion is more common in damp hay than 
in dry. If the inner temperature rises above 122- F., or smoke appears, application 
of water ia the only remedy. The bacteria which cause spontaneous combustion 
are aerobic, and as far as possible access of air to the affected mow or stack should 
he prevented. 

A study of rotations, A. Preiss (Dint. Jan flic. Freese, 43 (1800), Xos. 69, pp. 612, 
61 »; 71, p. G30, flghi. 1; 72, p. GiO). —The rotations recommended arc for the climates 
of Germany and for the different sorts of soils and cultures practiced there. 

Report on field experiments for the year 1895 (Jgl. Dept. University ('allege, 
Xoitli 7Vales, jip. 40). —A report on cooperative experiments carried on at nearly 40 
centers situated in 5 different counties, embracing about every variety of soil. 
These experiments fc< are not usually arranged with the object of discovering some¬ 
thing absolutely new, but meant rather to act as object lessons.” The experiments 
reported embrace fertilizer tests on turnips, meadows, and pastures, and on seeding 
to oats and to grass. 

Cultural experiments instituted by the Schleswig-Holstein Agricultural 
Society in 1893-95, Tan cm: ( Landic. TTochenbl. Schles.-Hoht., 4G (1S96), Xos. 18,pp. 
*71-216; 19, pp. :92-195).— In trials with catch crops and forage crops, white mus¬ 
tard, oil rape, crimson cIovct, sand vetch, lupines, and serradella were grown. As 
a plant for gathering nitrogen and enriching the soil serradella is of particular 
advantage when preceding grain crops or potatoes. 

The author discusses the manurial requirements of the potato crop for that 
region, and mentions the constant degeneracy of varieties of potatoes and tho con¬ 
tinual need of replacing the failing varieties with established and fruitful ones of 
recent breeding. In a variety test the 6 varieties producing largest yields were 
Early May Queen, Magnum Bonurn, Cbsternitzer, Saxonia, Buntkopffge, and Prof. 
Maercker. 

Burdwan experimental farm ( Indian Ayr., 21 (1S9G), Xo. 4,pp. 108-110). —The fawn 
consists of 21 acres of sandj loam. In a series of fertilizer trials in which cow 
manure, castor cake, hone meal, and nitrate of potash were used the highest yields 
per acre were as follows: Winter rice, 4,673 lbs., and rice straw, 6,377 lbs., from an 
application of bone meal and nitrate of potash; and jute, 1,721 lbs., from an applica¬ 
tion of cow mannre. The largest return of sugar on 6 twelfth-acre plats of sugar 
cane followed an application of bone meal. The largest yield of potatoes, 19,030 
lbs. per acre, grew where cow mannre had been applied. The potatoes were remark¬ 
ably good ill quality. 

Seebpore experimental farm ( Indian Agr., 21 (1890), Xo. 4, pp. 110-112). —The 
farm consists of 26 acres of heavy alluvial loam. 

In a potato experiment on 8 tenth-acre plats, 3 were green manured with dhainche 
(Sesbania aenleala), 3 with castor cake, and the remainder with the two preceding 
combined; thebe were planted to potatoes in the last part of November. The crop 
was gathered in March. The doubly manured plats gave the largest yields, followed 
by those to which castor cake had been applied. In au experiment with castor cake 
r«. crude potasbie nitrate on cabbages the largest returns were from applications of 
the former. 

An experiment in rattooning the khari sugar cane was successful, the yield of came 
the fouith year being 4,742 lbs. per acre. By rattooning tho cunes became harder 
each year. 

Oats, sorghum, teosinte, and guinea grass gave profitable returns as fodder crops. 
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Cawnpore experimental farm (Indian Ayr ., 31 {1896), No. 4, pp. 106-108 ).—The 
farm, consisting of 51.33 acres, is situated about 3 miles southwest of Cawnpore city. 
It has special facilities for irrigation. The soil is a light reddish loam. 

A fertilizer test with Mozuffenmgger wheat was made on duplicate series of 13 
plats, with bone dust, bone superphosphate, nitrate of potash, poudrctte, gypsum, 
and cow and sheep manure. The last, alone or with gypsum, gave the largest yields. 

Late planted maize produced a larger crop th/m early planted. 

With cotton planted May 27 and June 20 the results favored the early planting. 
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Irrigation of garden crops, B. D. Halsted and J, A. Kelsey 
(Neic Jersey Stas . Bid. 115 , pp. 16, pis. 4, figs . 2 ).—This recounts the 
results of a series of irrigation experiments conducted on various garden 
crops which had been planted for the purpose of testing certain fun¬ 
gicides. The plats were each 11 by 33 ft., or one one-hundred-and- 
twentieth of an acre in extent. The irrigation was not begun until 
demanded by drought in the fall, and was continued from September 
17 until the crops were harvested, varying with the different crops 
from October 4 to 28. The water used was from the city waterworks, 
and applied by means of inch faucets and liose, each averaging 3 gal, 
per minute, the water being distributed in channels between the rows. 

The following table gives the ainouut of water used for each of the 
irrigated plats, amount per plant, and remarks as to the results: 

A 

Amount of water per plant and per plat and results. 


Crop. 


Beans . 

Peppera ... 
Esgplan ta. 
Tomatoes - 
Turnips... 
Celery. 

Total 


( Total. 

j&pbSl' limits. 

1 Gallons. 

Gallons. 

1 

1,685 

5 1 

1 104 per cent Increase. 

.* 1,830 

22 

83 per cent increusc. 

i 1 207 j 

32i 

Too late. 

' i, r»50 


Do. 

.1 2,705 

8,313 

17,550 

l 

9 

Crop ruined by elnb root. 

134 

142 per cent increase. 


The cost of water supplied was 82.34. hi the case of eggplants and 
tomatoes the season was so far advanced that no substantial results 
■were noticed. New growth was stimulated in the eggplants but no 
increased frnittulness was obtained. A plat of eggplants that was 
not irrigated had been mulched in July and treated with Bordeaux 
mixture. When compared with other unirrigated plants, some of 
which had been sprayed with Bordeaux mixture, while others had 
received no treatment, the mulched plat gave a yield nearly double 
that from the plat only sprayed with Bordeaux mixture, which in turn 
gave twice as many sound fruits as where no treatment was used. 

With tomatoes a new growth was produced and the foliage was fresh¬ 
ened but no gain in fruit resulted. With these and with eggplants 
irrigation must be given in midsummer instead of in late autumn. 
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As shown by the table, the result of irrigating bash beans was very 
satisfactory, the yield from the irrigated plat being 45 lbs. of pods, while 
the average yield of 9 unirrigated plats was 17 lbs. 1 oz. The quality 
of the irrigated beans was also superior. 

The period of fruitage with peppers was prolonged and the yield 
nearly doubled, the irrigated plat giving 147 lbs. against 80 lbs. from 
an unirrigated plat. In addition, the fruit from the watered plants was 
firm and plump and of flue color aud quality, thus being of greater 
market value. 

The leaf development of turnips was greatly increased by irrigation, 
but, although there was an increased growth of roots, they were 
destroyed by the club root, which raged with unusual virulence in the 
moistened soil. 

The soil of the celery plat was not the most favorable, but the yield 
of the irrigated plat was 42 lbs., while the unirrigated plat gave only 
17J lbs. The market value of the crop produced from the irrigated 
plat was 8 times that produced without the aid of artificial watering. 
The loss from outside leaves and roots in preparing the plants for market 
was 28 per cent in the case of the irrigated plants against 40 per cent 
in the nonirrigated plants. 

Cassava, O. Clute (Florida Sta. Bui. 35, pp. 331-339, pis. 4 .)—This 
discusses the propagation, manuring, culture, and harvesting of cassava 
(Manihot aipi), and the value of the roots as food for man and animals. 

The use of*cassava for preparing tapioca, starch, and glucose is 
briefly mentioned, and the botanical relationships of cassava among the 
Euphorbiacese are discussed. An analysis of cassava root is taken from 
Bulletin 44 of the Division of Chemistry of this Department. The 
illustrations are from photographs showing cassava plants and roots. 

Taro and tropical yam, O. Clute (Florida Sta. Bui. 35, pp. 346- 
348 ).—This gives brief notes on taro (Coloeasia antiquonnn) and the 
tropical yam (Biosoorea sp.) now being grown on the station grounds. 
Both plants produce roots of considerable size and of agreeable flavor, 
although they are not thought to be as desirable as potatoes or sweet 
potatoes. 

The pole Luna beans, 'L. H. Bailey (New Tori: Cornell Sta. Bui. 
115, pp. 293-311, figs. 17 ).—This bulletin comprises descriptive, com¬ 
parative, and cultural notes on Lima beans (Phaseolus lunatics) as grown 
at the station. All the 3 types of Lima beaus—sieva, flat, and potato 
Limas—were grown. Three varieties of the sieva type, 9 of the large 
flat Limas, and 2 of the potato variety are noted. 

The sievas are valuable chiefly because of their earliness, since the 
beans are neither as large nor as rich as those of the large Limas. The 
Willow Leaf variety is interesting on account of its peculiar foliage. 
Of the large flat Limas the variety Kaighn proved best, although Jersey 
and May Champion were also satisfactory. Of the potato Limas Dreer 
Improved produced a good yield of beans of high quality. 
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Four other varieties of Lima beans catalogued by dealers, but not 
grown at the station, are mentioned, and in addition descriptive notes 
are given of the Horticultural Lima and Chickasaw Lima or Jack bean. 
The Horticultural Lima is not a Lima bean at all, but merely a large 
fruited variety of the common garden pole bean (Phaseolus vulgaris). 
The Chickasaw Lima (Oanavalia ensiformis) is a tropical species, which 
has been introduced in the Southern States, but it is believed will not 
mature in the latitude of New York. Ic produces long, hard pods 
bearing large white beans with prominent brown seed scars. The 
beans have been used for feeding to cattle, but are of little value for 
this purpose. 

In the culture of Lima beans light, “quick” soils, especially those 
which are sandy and loose, but well manured, are best. Use should be 
made of concentrated fertilizers rich in potash and phosphoric acid and 
containing but little nitrogen. As the young plants are checked by 
inclement weather, the seeds should not be planted until the weather 
is thoroughly settled. Planting 7 or 8 beans to a hill 3 ft. apart in 
Afoot rows is advised. After the plants are well up all but 3 or 4 
are pulled out from each hill and the hills set with poles 6 ft. high. A 
yield of about 130 bu. of pods per acre is considered a good one. The 
most desirable varieties as regards productiveness and quality are the 
Jersey, Extra Early, Kaighn, May Champion, Dreer Improved, and 
Speckled Lima. Varieties of the potato Lima type are considered the 
richest. 

Notes on the practice of growing Lima beans for seed in California 
are quoted from an article in the American Florist (E. S. JB., 7, p. 504). 

Notes on apricots at Phoenix Station, W. S. Devol (Arizona, Sta. 
Bul.l6,pp. 79-92). —This consists chiefly of descriptive notes on 23 vari¬ 
eties of apricots belonging to the species Prutius aimeniaca. The soil 
requirements of the apricot are discussed, it being stated that potash 
and phosphoric acid are the chief ingredients taken from the soil. In 
9 varieties grown the pit averaged 6.2 per cent of the total weight 
of the fruit. The smallest pit was from the Kaisha, averaging 5.2 per 
cent of the weight, and the largest from B^eda, composing 8.1 per cent 
of the total weight. The mean weight of fruits of all varieties was 
1 oz., Breda being the smallest found, 22 to the pound, while the larg¬ 
est, 12 to the pound, were borne by Kaisha and Moorpark. Several of 
the varieties are grown upon both apricot and myrobolan stocks. In 
some of them no difference has been noticed, while in others the apri¬ 
cot stock gives larger, earlier, and better fruit than the myrobolan. 
Pringle was the earliest, St. Ambroise the finest appearing, and Boyal 
the most prolific variety. 

Present condition and treatment of orange groves, M. S. More- 
men {Florida Sta. Bui. 33 , pp. 205—236 ).—This bulletin discusses the 
condition in January, 1896, of the orange groves in the frost-stricken 
region of Florida. The trees were almost without exception killed to 
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the ground in December, 1894, or February, 1895, although groves on 
the shores of large bodies of water showed the influence of water pro¬ 
tection by not being killed back to so great an extent as elsewhere. 
In the St. Johns Eiver region the tops of the trees were injured, but 
the trees are not entirely dead. The frost-bitten trees are promptly 
sending out sprouts and shoots, and for renewing the orchards is rec¬ 
ommended permitting several of these sprouts to grow up and form a 
head. Instead of following this method, budding may be practiced, 
either inserting buds about the old stump or setting them in the 
sprouts. The seedling trees are hardier, and it is thought will produce 
more vigorous sprouts. In addition, cultivation and liberal applications 
of fertilizers are insisted upon, perhaps supplemented by mulching. 

Directions are given tor grafting oranges, taken from information 
furnished by a prominent grower in the State. For the benefit of 
growers renewing their orchards or setting out new ones the following 
varieties are recommended: For autumn shipping—Centennial,Parson 
Brown, Boone Early, Nonpareil, Homosassa, Tangerine,Mandarin, and 
Satsuma; for midseason—Jaffa, St. Michael, Maltese Blood, Majorca, 
and in rich hammock lands Pineapple; for late—Hart Tardiff, King, 
and Valencia Late. 

The question of restoring groves is discussed and definitely settled 
in the affirmative. The greater and lesser freezes in Florida for the 
past century are briefly discussed, and a record of the temperature of 
the freezes of 1886, 1894, and 1895 at different points in the State is 
given, taken from a paper by G-. E. Fairbanks, read before the Florida 
State Horticultural Society. 

Small fruits by irrigation, S. 0. Mason and F. C. Sears ( Kansas 
Sta. Bui. 55, pp. 127-148, plates 7).— The first part of this bulletin con¬ 
sists of a discussion of the best methods of irrigation in Kansas and 
illustrated directions for the preparation of an irrigation “tank”or 
“pond” from which fields can be supplied with water at need. For 
small areas of ground of not over one acre in extent a wooden tank is 
considered satisfactory and economical, while for larger fields other- 
methods must be adopted. Directions and illustrations are given for 
the construction of a reservoir 60 by 60 ft., inclosed by an embankment 
6 ft. high, and of an outlet box and valve for regulating the flow of water. 

The second part of the bulletin is occupied with a popular treatise 
on strawberry culture, with directions for setting, cultivation, and gen¬ 
eral treatment, and for picking and packing the berries. A tabulated 
list is given of 20 varieties which have proved best at the station for 
the last two years, showing the time of ripening and the relative 
productiveness. 

The 1895 chrysanthemums, L. H. Bailey, W. Miller, and O. E. 
Htjnn (New York Cornell Sta. Bui. 112, pp. 213-244 , pi. 1 , figs. 12 ).— 
This bulletin contains general remarks upon the subject of chrysanthe¬ 
mums, with notes upon the varieties grown at the Cornell Experiment 
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Station. The culture of chrysanthemums is briefly outlined, cuttings 
made from the tips of basal or strong lateral shoots in early spring 
being preferred, taken early or late as desired for field or pot culture, 
respectively. The growing of the plants to a single bloom gives large 
specimen flowers, but does not produce the most decorative results. 
Beform in the matters of nomenclature, synonymy, and classification 
is strongly urged, and suggestions in this respect are made. 

The different forms of florets are described and 16 different styles 
are illustrated. Suggestions are made for breeding chrysanthemums 
for the production of new varieties, and recommendations are made for 
careful combination of the parent varieties to obtain artistically colored 
offspring. It is believed that fragrant varieties can be obtained in 
time. Already several varieties with a pleasant odor are extant. It 
is thought, however, that the fragrance can not be obtained in a large 
flowered variety. Descriptive notes, in several instances illustrated, 
are given for 90 varieties of chrysanthemums tested at the station, fol¬ 
lowed by a list of varieties considered most choice as regards size, 
single and combined coloring, season, oddity of form, and other char¬ 
acteristics. The following varieties of 1893 introduction are the choice 
of the authors: Mrs. Henry Robinson, Mrs. W. H. Rand, Crimsona, 
Iora, Madame Oarnot, Miss Georgiana Pitcher. 

Sweet peas, L. H. Bailey and A. P. Wyman (New York Cornell 
Sta. Bui . Ill, pp. 169-208, figs . 14). —This bulletin gives a general 
sketch of the history of the sweet pea, with brief cultural directions, 
discussion of the various types of flowers, and a descriptive list of 106 
varieties, giving the blooming season. 

The author states that the sweet pea ( Lathyrus odoratus) is a native 
of Italy and was introduced into England about 1700. Up to the first 
of this century only about 2 varieties were known in cultivation. Two 
closely allied species, the Tangier scarlet pea (£. tingitanus) and the 
perennial or everlasting pea (L. latifolius), are described and figured 
and recommended for cultivation. 

It is advised that sweet peas be planted in the bottom of 4 to 6 in. 
furrows in rich, well drained soil and the seed covered with aboi t an 
inch of earth. As the plants grow the eartli is to be gradually filled in 
until the furrow is full. The surface of the soil should be fie gently 
cultivated until the peas begin to bloom, when a heavy straw mulch 
maybe applied, to conserve moisture, as a large supply of water is 
essential for the best production of blooms. Training on about 5 hori¬ 
zontal wires on a trellis 3 or 4 ft. high is recommended. 

The structure of the flower, comprising the standard, wings, and 
keel, is described and figured, and the tendency of these portions to 
become duplicated under a high degree of cultivation and careful selec¬ 
tion is noted. The advancement in the number and perfection of vari¬ 
eties of sweet peas is chiefly due to the work of Eektord, an English 
gardener. The difference in varieties consists in both different forms 



132 


EXPERIMENT STATION RECORD. 


and colors, although the variations in tints are the most apparent at 
first glance. 

It is urged that sweet peas are not plants for formal flower beds, but 
on account of their modest daintiness should be planted in half secluded 
places. The cultural methods employed with the varieties grown at 
the Cornell Station are briefly outlined. Notes, in several instances 
illustrated, are given of the varieties, and the following are considered 
as best: Adonis, Apple Blossom, Blanche Ferry, Boreatton, Butterfly, 
Captain of the Blues, Cardinal Wolseley, Countess of Radnor, Duchess 
of Marlboro, Emily Henderbon, Empress of India, Improved Painted 
Lady, Isa Eckford, Lemon Queen, Mrs. Gladstone, and Tangier Scarlet. 

Zinc in evaporated apples, H. W. Wiley (U. 8. Dept. Ayr., 
Dii'ision of Chemistry But. 48, pp. 38 ).—The investigations reported in 
this bulletin were undertaken to ascertain the correctness of the com¬ 
plaints made in Germany that American dried apples contain zinc salts 
in quantity sufficient to prove deleterious to health. The investigations 
and analyses heretofore made are briefly reviewed aud the process of 
evaporating apples as commonly followed in the United States is 
detailed. The apples after the removal of the skin and core are fre¬ 
quently “sulphured’’ by exposing them to the fumes of burning sulphur 
for the purpose of preventing the freshly cut surface from turning 
brown owing to the oxidizing effect of the air. After the sulphuring 
process, which as a rule does not exceed half an hour, the apples are 
sliced and dried on trays with bottoms usually of galvanized iron wire 
screens. This method produces dried fruit of good taste and attractive 
appearance, but which has been recently reported in Germany as con¬ 
taining zinc, the metal undoubtedly having been taken up from the 
galvanized wire upon which the apples were dried. 

Reports from the United States consuls at Hamburg, Cologne, and 
Erankfort-on-the-Main are quoted, giving an account of the restrictions 
against American dried apples in Germany because of their supposedly 
poisonous nature. 

Samples of evaporated apples were obtained from various factories 
and dealers in New York State and analyzed in the Division of Chemis¬ 
try. The methods of analysis recommended by several German chem¬ 
ists are quoted and the methods employed in the analyses here given 
are technically detailed. Twenty-three samples of evaporated apples 
were analyzed. In 5 of them no estimable quantities of zinc were 
found, while in the others the percentage ranged from 0.0016 to 0.0318. 
The average was 0.0152 per cent. The zinc was estimated as zinc oxid. 
Brief notes are given on each of the samples and their origin described. 

* Some of the slices of evaporated apples were taken directly from con¬ 
tact with the galvanized iron wire, while others had not touched the 
wire at all. The iron wire used in making the drying trays was exam¬ 
ined and found to lose its zinc covering in a few years from its being 
gradually dissolved by the acids of the apples. 
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The physiological action of zinc is briefly discussed. The salts are 
considered bat slightly poisonous, and then only in large doses. The 
question of substituting other material for galvanized iron wire in the 
manufacture of trays has received attention, and the use of aluminum- 
wire netting or perforated sheets of aluminum is suggested. Trial 
evaporations with aluminum-bottomed trays have proved satisfactory* 

It is not believed that evaporated apples contain sufficient zinc to 
produce the deleterious results feared in Germany, yet it is urged that 
to avoid further complaint the galvanized iron wire on which apples 
are now evaporated be replaced by some substance not readily acted 
upon by apple juices, or not poisonous if taken up by them. 

Experiments with new orchard fruits, trees, and shrubs, J. L. 
Budd (Iowa Sta. Bui. 31, pp. 325-358 , dgm. 1 ).—This consists of brief 
descriptive notes on the native and foriegn varieties of orchard and 
small fruits and ornamental trees tested at the station. Notes are 
given on the frnit of 10 summer, 17 autumn, and 27 winter varieties of 
apples, 14 of pears, 25 of cherries, 11 of native and 12 of foreign plums, 
4 of prunes, and 1 of apricots. Notes are given on the culture of the 
various fruits grown at the station, and, in addition, directions are 
included for the winter protection of peach trees by laying them flat 
upon the ground in late fall and covering them with straw and earth. 

Spraying fruits; strawberries; grapes, J. T. Stinson (Arkansas 
Sta. Bui. 39, pp. 17-34, figs. 2). 

Spraying fruits (pp.17-22).—This article discusses the results obtained 
in spraying for apple scab, bitter rot, apple skin blotch (Leptothyrum 
ponii), some grape diseases, and strawberry leaf blight. The treat¬ 
ment was of advantage in all cases, and in several instances all injury 
was avoided. Bordeaux mixture was used. The causes of failure from 
spraying are discussed and are believed to be due to improper prepara¬ 
tion of the mixtures, to lack of thoroughness in spraying, and to 
spraying in wet weather when the rains soon wash off the mixture. 

The results are given of experiments in spraying apple trees in the 
orchard of one of the fruit growers of the State to prevent apple scab 
and apple skin blotch, the latter beiug wholly prevented by 3 applica¬ 
tions of Bordeaux mixture. The yield from sprayed trees was over 3 
times that obtained from the unsprayed check trees, and the apples 
averaged larger. In addition, the foliage was much more thrifty and 
remained on the trees later in the season. 

Straicherries (pp. 22-25).—Notes on the strawberries grown at the 
station. Prom 100 varieties now being cultivated brief descriptive 
notes are given for 15 of the most desirable varieties. Beports are 
included on some of the leading varieties in various sections of the 
State. 

Grapes (pp. 26-34).—This consists of a descriptive list of 83 varieties 
growing in the station vineyard, the botanical species from which each 
variety is derived being indicated. 
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Cost of growing onions (Rural Neio Yorker, 1894, Deo. 1, p. 768). 

A Spanish truffle and 3 new species of truffles from Morocco, A. Chatin 
( Compt. Bend., 128 (1896), No. 4,pp. 211-214; Rev. JScient; ser. 4,6 (1896), No. 5,p. 162). 

Small fruit culture for market, W. A. Tailor ( Amer . Gard ., 17 (1896), Nos . 82, 
p. 45?, figs. 9; 83, pp. 466, 467, fig. 1). 

List of varieties of fruits, W. S. Devol (Arizona Sta. Bui. 15, pp. 69-76). —This 
bulletin consists of lists of the varieties of difteient orchard and small fruits grown 
at the Tucson, Phoenix, and Mesa stations. The greater number of the varieties are 
old standard sorts, but mostly new in Arizona, and are tested to determine their 
value in this section. In addition, a number of new or little-known varieties, believed 
to possess qualities likely to recommend tl em for value in Arizona, are also included 
among those grown on the station grounds. 

Report on fruits, 8. T. Maynard and J. H. Putnam (Massachusetts Eat oh Sta. Bui. 
87,pp. 1-29). —This consists of cultural discussions and tabulated notes on the orchard 
and small fruits tested at the station, there being under consideration 148 varieties 
of apples, 64 of pears, 42 of peaches, 42 of plums, 145 of grapes, 20 of black raspber¬ 
ries, 20 of red raspberries. 16 of blackberries, 16 of gooseberries, 155 of strawberries, 
and 150 of seedling strawberries. The tables give data as to the blooming, ripening, 
yield, and quality of the various varieties, with brief notes on spraying for insect 
and fungus diseases which yielded to such treatment whenever remedies were found 
necessary. 

Fruits at the Agricultural College, L. R. Taft and H. P. Gladden ( Michigan 
Sta. Bui. 180, pp. 47-69). —This consists of descriptive notes and tabulated data of 
75 varieties of strawberries, 25 of black raspberries, 15 of Ted raspberries, and 17 of 
blackberries. The hardiness, yield, and general desirability of most of the varieties 
are remarked upon. 

Fruits at South Haven, T. T. Lyon (Michigan Sta. Bui. 189, pp. 1-46). —This bul¬ 
letin consists of notes and tabulated data on the various varieties of orchard and 
small fruits tested at South Haven in 1895. Statistics of the dates of blossoming 
and ripening, yield, and quality are given for 156 varieties of strawberries, 53 of 
raspberries, 30 of blackberr'es, 3 of service berries, 24 of currants, 20 of gooseberries, 
62 of cherries, 5 of mulberries, 191 of peaches, 1 of apricot, 1 of nectarine, 72 of plums, 
37 of pears, 101 of apples, 8 of quinces, and several nuts, in addition to brief mention 
of asparagus and rhubarb. Owing to unfavorable season, fruiting of the grapes was 
interfered with and no notes are given. Brief mention is made of cultural methods 
and treatment, and of insect and fungus attacks, which, however, were not serions. 
Some experiments were made with several commercial fertilizers upon grapes, and 
the effect to date is tabulated. 

Fruits and^ vegetables on the Gulf Coast, F. S. Earle (Mississippi Sta. Bui. 87, 
pp. 111-184). —This recounts the result of extensive cultivation of various fruits and 
vegetables at the Ocean Springs Snbstation to ascertain their value in that latitude. 
The majority of fruits cultivated through the more northern parts of the United 
States were found not to thrive here, the best results being obtained from black¬ 
berries, grapes, figs, loquats, mulberries, pecans, persimmons, raspberries, and straw¬ 
berries. Peaches, pears, and plums have been partially successful. 

Flower bulbs and all of the common garden vegetables can be grown successfully. 
Of forage plants, redtop, carpet grass (Paspalum platgcaule), water grass (P. dilata - 
turn), and a few legumes have given the best results. 

Some economic plants and their planting prospects, E. D. Ewen (Jour. Trini¬ 
dad Field Nat. Club , 2 (1896- J 96), No. 12, pp. 394-806).— Discusses the following 
species, recommending them for culture in the West Indies: Guarana (Paullinia sor- 
bilis and P. eupana), star-anise seed tree ( Tllicium anisatum), nutmegs, clover, black 
pepper, gambiir ( Uncaria gamblr), rnbber vines, indigo, and physic nut (Jatropha 
curoas). 

Some Hew South Wales plants worth cultivating for shade, ornamental, and 
oft&ar purposes, J. H. Maiden (Jgl. Gaz. N< & Wales, 7 (1896), No. 6, p. 841). 
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Extension work in horticulture, L. H. Bailey (New York Cornell Sta . But 110 , 
pp. 185-164 ).—This bulletin consists of a report on the progress of the work under¬ 
taken by the Cornell University Agricultural Experiment Station in pursuance of 
the requirements of the experiment station extension law of the State. The 
researches and experiments in horticultural and entomological lines are briefly out¬ 
lined, and the objects, methods, and results of extension of university teaching to 
the people of the State are given. Conspectuses of 5 so-called schools of horticul¬ 
ture held in different parts of the State are given, and in addition are included 
synopses of the lectures delivered at these schools, dealing with different phases of 
horticulture, botany, chemistry of the soil, insect and fungus diseases, etc. A list 
of the bulletins published under the auspices of the experiment station extension 
bill is appended. 


EORESTRY. 

The internal temperature of trees, O. Flaaimarion {Bui. Min. 
Agr. France, 15 {1896), Fo. 2, pp. 277-279, fig. 1). —The author has made 
a study of the internal temperature of a number of trees and finds that 
it varies with the temperature of the air and is transmitted to the 
interior in proportion to the diameter of the tree and the condition of 
the wood whether living or dead. The minimum temperatures observed 
February 7 at 9 p. m. were for air —15.1°, dead poplar —14.9°, fir 
—11.8°, cherry —14.0°, dead cherry—14.2°, black locust undergrowth 
—12.3°, and black locust —10.2°. Figures are given for the internal 
temperatures of the same trees August 21, and it is shown that in the 
dead wood there was a wider diurnal range than in the living. 

The effect of the diameter of the tree upon its temperature is shown 
by observations made during 8 days upon a large and a small black 
locust tree. The average temperature for 12 days was air 7.3°, small 
tree 9.4°, and large tree 10.1°. The average internal temperature of 
resin-bearing trees is said to be higher than those not producing it. 

Mechanical and physical properties of Southern pine, B. E. 
Ferstow (U. 8. Dept. Agr., Division of Forestry Circular 12, pp. 12, df/ms. 
4 )-—Notes are given on the mechanical and physical properties of the 
long-leaf pine (Pin us palustris ), Cuban piue (P. lieteropliylla), short¬ 
leaved pine (P. echinata), and the loblolly or old field piue (P. tceda). 
The data given in the present circular are condensed from a special 
bulletin upon the same subject that is to be issued in the near future. 

Familiar trees and their leaves, F. S. Mathews {New Twit: D. Appleton <$■ Co., 
1896, pp. A, S20, Jigs. SIS'). -This handsome work is an artist's description in popular 
language, illnstratod in a rather satisfactory manner, of about 200 of the more com¬ 
mon trees and larger shrubs of the region covered by Gray's and Chapman’s manuals , 
with occasional references to some growing beyond these limits. The plan of the work 
is to afford a ready means for identifying trees by means of tboir foliage, other char¬ 
acters being called upon when necessary. The author seems to have been very suc¬ 
cessful in bis undertaking, and the work will be found usefnl and instructive to the 
botanist as well as to those who are unfamiliar with botanical details. The 
olatnre is that of Gray, with the names as given by Sargent as synonyms. A copious 
index is given of the scientific, common, and ordinal names of every speoies and 
variety described in the text. 

5096—No. 2-4 
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The introduction to the work was written by Prof. L. H. Bailey, of Cornell 
University. 

Forest-fire legislation in the United States ( U. 8 . Dept. Agr., Division of For¬ 
estry Circular 13, pp. 5).—The Minnesota law, which is modeled after the New York 
and Maine laws upon tlie same subjects, is quoted, together with abstracts from the 
laws of Wisconsin, Maine, Colorado, New York, Pennsylvania, and Now Hampshire. 
A summary in tabular form is given of the laws of all States and Territories having 
legislation upon the subject of forest fires. It appears from this table that all have 
some legislation upon this subject except the State of Washington. 

Abies nobilia (Card. Chron ., ser. 3, 20 (1806), No. 506 , pp. 274, 275, pi. 1). —Illus¬ 
trated descriptive notes are given of this tree as grown in Ireland and elsewhere. 

A contribution to the knowledge of Noith American Coniferce, E. S. Bastin 
and H. Trimble ( Amer . Jour. Pharm68 (1806), No. 8, pp. 400-422, figs . 6). —Notes 
are given on the histology and chemical composition of various species of spruce. 

North American conifers in Germany (Card. Chron., ser. 3, 9 (1806), No. 503,pp. 
187 , 188). 

Eucalyptus in California (Bui. Bot. Dept. Jamaica, n. ser., 8 (1806), No. 7,p. 140). 

Two good trees for California planting, II. G. Pratt (Garden and Forest, 9 (1896), 
No. 444.p. 348). —The author recommends Bobinia pseiulacacia and Acacia melanoxylon 
for planting in the region mentioned. 

The spruce trees of eastern North America (Garden and Forest, 9 (1806), No. 445, 
pp. 851,352). 

The Burma teak forests, D. Brandis (Garden and Forest, 9 (1896), Nos. 441, pp. 318, 
319 ; 446 , pp. 363, 364). —Notes are given of the effect of a system of management 
upon the present condition of the forests, in which it is shown that the supply has 
been greatly increased by such means. 

The wood pulp supply and our spruce forests (Garden and Forest, 0 (1896), No. 
446, pp. 363, 364). —Notes are given on the rapid destruction of spruce forests and 
the necessity of some system of forest management is shown. 

Investigations on the growth and condition of a XIO-year-old pine forest, 
E. Ombis (Inaug. Diss. Munich, 1895, pp. 34, pi. 1; abs . in Bot. Cenibl. BeUufte, 6(1896), 
No. 2-3, pp. 700,201). 

Tfhe trees of Paris, A. Chargubraud (Les arbres de la ville de Paris. Paris: Bot- 
sohild, 1896, pp. XV, 333, figs. 333). 


DISEASES OF PLANTS. 

Insect and fungus pests of potatoes, H. Gabman (Kentucky Sta. 
Bui . 61, pp. 11-35, figs. ?). 

Synopsis .—Notes are given on the occurrence and means for prevention of attacks of 
the Colorado potato beetle, Southern flea beetle, tobacco flea beetle, blister bee¬ 
tles, potato blight, and potato scab, due to various causes, and a report is given 
of experiments in checking scab in 1895. 

The nature and amount of injury done by the Colorado potato beetle 
(Doryjohora deoemlineata), Southern flea beetle (Eyitrix fuseula), tobacco 
flea beetle ( E.parvula ), and the margined blister beetle (Ejpicauta cine- 
rea) is given and the use of arsenites is recommended for the destruc¬ 
tion of the insects. 

Brief notes are given on the potato blights due to Phytofihthora infes- 
tans and Macrosjporium solani, and the use of Bordeaux mixture is 
advised as a means for preventing these attacks. 

An account is given of potato scab. Instances are cited of scab 
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being caused by attacks of wireworms, millepeds, and injuries caused 
by white grubs and small mammals, such as field mice, etc. The scab 
caused by Oospora scabies is also figured and described. Plat experi¬ 
ments were conducted to test the value of Bordeaux mixture and corro¬ 
sive-sublimate solutions for preventing scab. The injury done by the 
fdngus on both treated and untreated plats was so slight as to give 
but little opportunity for comparison. The tubers were soaked in Bor¬ 
deaux mixture and corrosive-sublimate solutions, and in one plat they 
were sprayed with Bordeaux mixtnre in the rows before covering. The 
use of Bordeaux mixture for soaking the seed seemed to have no bene¬ 
ficial action. The results with the corrosive-sublimate solution were 
sufficient to warrant the author recommending this treatment for scab 
prevention. 

Potato scab, L. Foster (Montana Sta. Bid. 9, pp. 22-21). —Notes are 
given on experiments for the prevention of potato scab. A tabulated 
report is given of the results obtained by using zinc chlorid, zinc sul¬ 
phate, potassium permanganate, potassium bicarbonate, potassium 
sulphid, and corrosive sublimate in different strengths of polution and 
for different lengths of treatment. The different compounds in some 
strength were somewhat effective in reducing scab, but the corrosive- 
sublimate treatment, when the seed tubers had been treated for at least 
an hour, proved the most successful treatment. 

Diseases of the potato, E. G-. Lode max (New York Cornell 8ta. 
Bid. 113,pp. 219-2*3, pi. 1 , figs. 3).— Popular notes are given on the late 
blight or rot, the early blight, and scab of potatoes, together with notes 
on the injurious insects affecting the potato, and recommendations for 
the prevention of the several injuries. 

The potato rot, or late blight, which is due to Phytophthom vnfestans , 
is fully described, and it may be successfully prevented by spraying the 
vines with Bordeaux mixture. In giving the life history of this fungus 
the author mentions oospores as a means for carrying it over the winter. 
W. G-. Smith 1 claimed that these bodies have been observed, but 
De Barry and others do not accept his conclusions. 

The early blight, which has been recognized but a few years as dis¬ 
tinct from the late blight, is usually attributed to attacks of Macrospo- 
rium solan i, but recent investigations show a number of causes at work 
to produce the condition called early blight. These causes may be the 
fungus, peculiar character of the season, injuries of flea beetles, or some 
disturbance in the physiological functions of the plant. Each of these 
or several of them acting together may produce the disease. The 
Macrosporium is not an active parasite, and entrance to the host must 
be secured through tissues weakened by some of the means suggested. 
The use of Bordeaux mixture for this disease has met with only partial 
success, proper fertilization and cultivation having increased the yield 
to a greater extent than spraying. 


1 Gard. Cliron., 4 (1875), No. 81, p. 68. 
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Notes are given upon potato scab, which is commonly caused by 
Oospora scabies, and the corrosive sublimate treatment is recommended. 
The publications of several stations are drawn upon for information 
relative to the effect of acid and alkaline conditions of the soil upon 
the disease. Formulas for the fungicides uRed and the results of some 
experiments for the repression of the disease are given. 

Notes are included on the potato beetle and flea beetles, with direc¬ 
tions for their destruction. Arsenites have proved most efficient for 
the potato beetle, while Bordeaux mixture seems most promising for 
protection against flea beetles. 

A report is given of a comparative trial of different forms of spray¬ 
ing apparatus for applying Bordeaux mixture to potato plants. It was 
found that power sprayeis were generally the best, those depending 
upon gravity for the distribution of the fungicide not proving wholly 
satisfactory. For the application of dry insecticides the powder guns 
tested were very satisfactory. 

Potato blights and fungicides, L. R. Jones (Vermont Sta. Bui. 49, 
pp. 81-99, figs. 4 ).—Notes are given on selection of seed tubers as a means 
for the prevention of late blight, tests of different forms of Bordeaux 
mixture, and various forms of potato blight. 

In 1895 the late blight was about 2 weeks late in attacking pota¬ 
toes. This was due, the author thinks, to the unusual freedom from rot 
of the crop of 1894, the one supplying the seed. It is thought that by 
selecting for seed only tubers from fields of early potatoes which have 
escaped late blight, attacks of late blight would be almost wholly pre¬ 
vented. Comparative trials of various kinds of Bordeaux mixture and 
of Bordeaux powders show that fresh liquid preparations of standard 
strength gave the best results. Directions are given for the best way 
to make Bordeaux mixture as shown by the author’s experiments. 

By the term blight is generally meant any injury resulting in the 
premature dying of foliage of the potato. The author recognizes at 
least 4 forms of blight, the successful treatment of which requires that 
the cause be definitely known. The late blight, or mildew,is caused by 
Bkytoplithora infestam, and may be prevented by planting sound seed 
and spraying the plants with 2 or 3 applications of Bordeaux mix¬ 
ture. The early blight, or leaf-spot disease, is due to attacks of Macro- 
sporium solani upon plants that are more or less weakened from various 
causes. The measures suggested for preventing this form of blight are 
to increase the vigor of the plant by selection of varieties, better culti¬ 
vation and fertilization of the soil, later planting, and spraying the 
plants with Bordeaux mixture. Arsenical poisoning by the improper 
use of Paris green produces a condition resembling the blight due to 
Macrosporium, and may be avoided by using smaller amounts of Paris 
green, or adding lime to the water if it is applied in this form. When 
applied dry,it may be diluted with plaster. Tip burn, which is caused 
by dry, hot weather, aided by other conditions unfavorable to the plant, 
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Is often confhsed with the early blight. Increasing the vigor of the 
plant and irrigation wherever possible will prevent tip bnm to a great 
degree. 

On the primary cause of potato scab, E. Roze ( Conipt. Mend., 
122 {1896), No. 18,pp. 1012-1014). —From studies made upon pot cultures 
in which sound tubers were exposed to scabby ones the author is led to 
believe that the primary cause of the scab is bacterial, aud the organism 
is called Micrococcus pellnddus. It is nearly spherical, abont 0.6 p in 
diameter, and is said to be very active. It is thought to prepare the 
way for Oospora scabies or other organisms which live for a time at least 
as saprophytes upon the tissues destroyed by the Micrococcus. 

A new disease of almond trees, TJ. Bbizi ( Ztschr. Bflanzenkrank., 
6 (1896), No. 2, pp. 65-72, pi. 1). —The author describes an anthracnose 
of almonds which has appeared in Sardinia, the first specimens having 
been received from Cagliari in April, 1895. The disease is said to be 
caused by a new species of G-loeosporinm, to which the name 0. amyg- 
dalinum has been given. The fungus is fully described, and numerous 
notes are given relating to its biology. 

The fungus is said to attack the young fruit, although it rarely occurs 
upon the branches. The early indication of its presence is the appear¬ 
ance upon the green fruits of yellowish spots surrounded by coneentiic 
rings of lighter color. Later it appears as a gray rot. From the action 
of copper solutions upon the spores the author thinks that Bordeaux 
mixture will probably prove efficient in combating the disease. 

Frost injuries to apples and pears, L. B. Jones (Vermont Sta. Bui. 
49, p. 100, fig. 1). —Notes are given of a serious russeting of apples and 
pears, due to a late frost in 1895. The cause was attributed by many 
growers to injury from spraying, but investigation showed that sprayed 
and unsprayed trees suffered alike. The author reports having 
observed the same injury upon fruit in Canada, New York, and 
Wisconsin. 

On the browning of grape cuttings, P. Viala and L. Ravaz 
(Compt. Bend., 122 (1896), No. 20, pp. 1142-1144).— The common brown¬ 
ing of grape cuttings, which is due to bacteria and has been considered 
as a disease, is s'aid by the authors to be without any pathological 
effect. Externally the cuttings retain their normal color and when 
grafted readily unite with the stock. They root well and produce vigor¬ 
ous branches. The bacteria are never found in the new growth no 
matter how abundant they may have been in the cutting, nor do they 
descend into the stock in case of grafting. 

Experiments for the prevention of plum leaf spot anfl cherry 
leaf spot and fruit rot, 8. A. Beach (New York State Sta. Bui. 98, 
n. ser.,pp. 17,pis. 5,fig. 1).— Experiments were conducted during 1895 to 
determine the relative values of an eau celeste soap mixture and Bor¬ 
deaux mixture for preventing leaf spot of plums (Cylmdrosporum 
padi). While investigating the merits of the two fungicides the times 
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.of application "were also considered. A block of 567 trees was placed 
at the command of the author tor the experiments. The varieties were 
Italian Prune, Guii, Lombard, Purple Egg, and Bavay Green Gage, one- 
third of each being sprayed with each fungicide and the other third 
being left as a check. The results obtained were carefully estimated 
and tabulated and the superiority of Bordeaux mixture was shown. 
The best results were obtained by 3 sprayings with Bordeaux mixture, 
the first applied just after the fall of the blossoms, the second about 2 
weeks later, and the last about the middle of June. The trees given 
this treatment lost their foliage to the extent of about 10 per cent as 
compared with 73 per cent for the eau celeste and 78 for the check. 

The good effect of the use of Bordeaux mixture in checking the 
ravages of black knot and ripe rot is commented upon, but such treat¬ 
ment must he supplemented by pruning out the knots and destroying 
all mummy fruits. 

For the leaf Rpot and fruit rot of bearing cherry trees the results 
were not so satisfactory. The fruit rot was checked, but the foliage 
was injured by the treatment. The investigations upon the treatment 
of cherry trees are to be continued, and for the present no recommen¬ 
dations are made. 

Spraying orchards and vineyards, J. 0. "Whitten (Missouri Sta. 
Bid. 31, jjp. 21 ).—Spraying experiments that have been conducted for 
2 years indicate that apple scab can be prevented by the use of Bor¬ 
deaux mixture. Four applications were found more efficacious than 
three. In orchards sprayed in 1894 there was less scab than in the 
unsprayed ones. Bitter rot, while more destructive than usual, was less 
prevalent on trees sprayed with a 6-pound solution of Bordeaux mix¬ 
ture. Attacks of codling moth were not prevented by the use of arsen- 
ites, the injury being due, the author thinks, to a second brood of the 
moth appearing after the use of arsenites had been discontinued. Bor¬ 
deaux mixture was efficient in causing less loss from plum rot where 
the trees were sprayed weekly throughout the ripening period. At 
this time ammoniacal copper carbonate solution is recommended, as it 
does not leave a sediment that injures the appearance of the fruit. 
Paris green was used with success for repressing the cureulio. 

Notes are given on the use of Paris green for destroying the bag- 
worm on evergreen trees. If used as soon as the eggs are hatched, at 
the rate of 1 lb. to 300 gal. of water, the bagwoi'in will be destroyed 
without injury to the trees. If the worms are two-thirds grown, double 
the strength of the insecticide will not kill the worms. Strong solu¬ 
tions of arsenites can not be used on evergreens until the wood is ripe 
and the weather dry. 

A spraying calendar is added to the bulletin. 

Directions for the use of fungicides and insecticides for the 
season of 1896, S. T. Maynard (Massachusetts Match Sta. Bui. 37, 
JRJJ. 30-40, fig. 1 ).—Formulas and directions are given for the prepara- 
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tion and use of some of the more common fungicides and insecticides, 
as well as notes on some forms of spraying apparatus. Analyses are 
given of wliat is called “Hew Process” Paris green, which, is shown to 
be not Paris green, but a mixture of lime, arsenions acid, and copper 
oxicl. The substance varies in its constitution, the limits being arseni- 
ous acid 58 to 63 per cent, lime 14 to 1G per cent, and copper oxid 3 to 
4 per cent. The use of this substance is not to be advised without a 
careful trial, as it is reported as injurious to many plants. 

A spraying calendar for the year is given. 

The rets of sugar beets (Fuhling’s landw. Ztg.. 45 ( 1896 ), No. 15, p. 481). 

On combating the heait and dry rots of beets, Frank (Deut. landw. Presse, 88 
(180 J), No. 64, pp. 60S, 569). 

Anew melon disease, M. C. Cooke ( Gard. Chron., ser. 3, 80 (1896), No. 606, pp. 
271, 272). —A now fungus disease is reported on lca\ee. of melons, and it ib thought 
possibly to ho due to Cereospora citnillina, or, may be, to a new species. 

The rotting of turnips and Swedes, M. 0. Poiter (Jour. [British] Board. Agr ., 
1806, No. 2, pp. 1.0-131, ph. 4). —Notes aTe given of attacks of Botrytis on stored 
turnips and Swedes. 

An American potato disease in Europe, C. Sajo (Fuhling’s landw. Ztg., 45(1696). 
No. 15, pp. 4S8-101). 

American blight (Ga)d. Chronser. 3, 20 ( lS9u ), No. 506, p. 21 u).—Hydrochloric 
acid mixed with clay or cow dung and applied with a paint biu&h is said to bo a 
specific against blight of fruit trees. Care must be used in applj ing the mixture on 
account of the w ell-known corrosive action of the acid on plants. 

A new smut on Fanicum orus-galli, P. Magnus (Bcr. deut. hot. Cus., 14 (lS9h), 
No. 6. pp. 216-221, pi. 1). — Cintraetia seymouriana is figured and described from 
material communicated from North America. 

The brown ra&t of peaches and its treatment, J. Taciiaires (Prog. Agr. et Vit., 
26 (1S0G), No. 31,pp. 132-134). —Descriptions of the disease are given, and 3 formulas 
of solutions of copper and. iron sulphates are recommended as treatments. 

Contagiousness and prophylaxis of the tubeicle disease of the vine, P. Lata^e 
(Comj)1. Bend., 123 (1806), No. 3, pp. 200-202; Pen. Seicnt.. scr. 4 , 6 (1800), No. 5, p. 152). 

On the inefficacy of oopper salts for controlling black rot, L. Degrully 
(Prog. Agr. et Tit., 26 (1896), No. 32, p. 113). 

Treatment of black xot, J.Perraud (Le iraitemeut du Hack rot clans les vignohlcs 
du centre et de Vest. Macon and Tillefranche: 1896, gyp. 64). 

Observations on the prevention of black rot of grapes, A. de L’Eclusk (lit neks 
et ohm rations sur le traitement integral de la vigne contje le Hack rot, etc. A yen: Quil - 
lot, 1806, pp. X TI, 80). 

A report on field experiments for the prevention of black rot, G. Couderc 
(Png. Agr. et Tit., 26 (1896), No. 85, pp. 232-239). 

Means for combating grape mildew, L. Andeulind (Allg. Tl'einstg., 1806, p. 049). 

On the treatment of mildew by dilute solutions of oopper sulphate, E. Per¬ 
rier de la Bathie (Prog. Agr. et Tit., 26 (1890), No. $0, pp. 103,104).— Notes are 
given on the successful employment of very dilute solutions of copper sulphate in 
preventing grape mildew. 

Oidlum, anthiacnose, and mildew, G. Baitanchon (Prog. Agr. et Tit., 86 (1896). 
No. 52, pp. 147-149). ” 

On the application of sulphur during the floweiing period, H. Devaux (Prog. 
Agr.et Tit, 26 (1896), No. 32, pp. 158-161, figs. 3). —The author claims that applica¬ 
tions of sulphurjuring the flowering period of grapes have no injurious effect. 

Rassiguier’s treatment for chlorosis of grapevines, A. Menudirb (Jour. Aar 
Prat., 60 (1886), II, No. SI, pp. 157 , 168). 



142 


EXPERIMENT STATION RECORD. 


Concerning the principal diseases and enemies of the vine, J. Perraud (Prog. 
Jgr. et Pit., £6(1896), Nos. 27, pp. 11-10; 28,pp. 4S-J0; oO,pp. 105-107; 21, pp. 122-122; 84, 
pp. 207-218, figs. 50). —Illustrated descriptive notes are given of the principal insect 
and fnngns enemies of the grape, with suggestions for their prevention. 

Concerning the nature, appeal ance, and method of enteiing the host of the 
pine rust, J. Eriksson (Cenibl. Baht . ii7id Par. Allg., 2 (1896), No. 12, pp. 877-894). 

A poplar disease in western France, P. Dangeard (Le Botaniste, 5 (1896), pp. 
88-48). —A preliminary note is given on a disease of poplar trees. 

The bacterial diseases of plants, E. F. Smith (Amer. Nat., 80 (1896), Nos. 856, pp. 
626-648; 857, pp. 716-781; 358,pp. 796-804). —A critical review is oiyen of the present 
state of our knowledge relating to bacterial diseases of plants. 


EBTTOMOLOGY. 

The Mexican cotton boll weevil, L. O. Howard (U. 8. Dept, 
uigr., Division of Entomology Circular 14, 2d ser ., pp. 8, jigs . 5). —This 
circular is a revision of Circular 6 (E. S. B., 7, p. 312) giving the results 
of supplementary investigation of Anthonomus grandis. The general 
appearance, life history, and habits are reviewed, and a map is given 
showing the localities at which the insect occurred in Texas in 1895. 
As a remedy trapping the weevils in the spring by planting a few early 
cotton plants which the weevils will attack before the bulk of the crop 
has developed bolls and in which they may be found and destroyed 
is suggested. As further treatment of the pest is suggested destroy¬ 
ing the entire cotton crop in the infested region by burning it during 
the fall. This should be gradually done, so that weevils escaping at 
first maybe destroyed later. In addition, clean cultivation is urged to 
prevent hiding places for the weevils. 

The pear psylla and the New York plum scale, M. T. Slinger- 
LAnd (Neiv York Cornell Sta. Bui . 108 , pp. (>9-86, figs. 8). —This bulletin 
consists of the matter contained in Bulletins 44 (E. S. E., 4, p. 472) 
and 83 (E. S. B., 6, p. 1004) of the station, with recently discovered 
facts concerning the life history and treatment of the insects. 

The pear psylla (pp. 69-81).—The different stages and the life history 
of Psylla pyricola are described, and the pest is stated to have a dis¬ 
tribution ranging from Maine to Virginia, and as far west as the Missis¬ 
sippi River. In the Northern States there are 4 annual broods, while 
in Maryland there are 5. Two predaceous insects have been found 
feeding upon the psyllas in great numbers, a lacewing fly (Ghrysopa 
ociclata) and the red ladybird (Adalia bipunctala). Spraying with 
kerosene emulsion is recommended as the most efficient treatment 
against both nymphs and adults, and successful experiments with this 
insecticide by a New York orchardist are quoted. 

The New York plum scale (pp. 81-86).—The damage to New York 
orchards in 1894, as described in Bulletin 83, was greater than then 
supposed; but about 75 per cent of the scales were killed by the winter 
of 1894-795. This decrease in the numbers of the scales, vigorous 
spraying with kerosene emulsion, and attacks on the scales by parasites 
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and ladybirds liave made the ravages during 1895 small. Plum trees 
are most injured by the pest, although quince and apple trees are also 
attached, and in one instance an ash grove was found to be infested. 
A hymenopterous parasite (Coccophagus lecanii) and the twice-stabbed 
ladybird have been active in attacking the scales. Spraying with 
kerosene emulsion is strongly urged, one application to be made after 
the leaves fall in the autumn and two others in the spring before the 
buds open. 

Wireworms and the bud moth, M. V. Slinghebland (New York 
Cornell Sta . Bui. 107, pp. 37-66, figs. 26). 

Synopsis .—Illnstiated descriptive and life-history notes on ■wireworms and the bud 
moth, with the results of experiments in oomhating them. Early fall plowing 
and the use of poisoned baits are recommended against wireworms, and spring 
spraying with arsenites against the bud moth. 

Wireworms (pp. 37-66).—Wireworms and click beetles in general are 
briefly discussed, and tbe methods of experimentation with them 
described, the cages employed being kept under as natural conditions 
as possible, with untreated cages as checks. The possibility of protect¬ 
ing seed corn from the attacks of wireworms by coating it with various 
substances, and by soaking it in poisonous and disagreeable solutions, 
was tested extensively. Coatings of Paris green and flour and tar 
were applied, and the corn was soaked in solutions of salt, copperas, 
cblorid of lime and copperas, strychnin, kerosene, turpentine, and other 
substances without the least deterrent effect being produced. The 
wireworms readily ate the prepared seed, which in a number of cases 
had its germinating power injured by the processes to which it was 
subjected. 

The destruction of the larvae was attempted by means of starvation, 
aud by various insecticides and fertilizers, without satisfactory results. 
The wireworms were found to live in fallow land, and where crops were 
grown on which they had been supposed not to feed, such as buck¬ 
wheat, mustard, and rape. Kerosene, pure and as an emulsion, and 
carbon bisulphid killed the larvae; but required use in such quanti¬ 
ties that with the first substance the vegetation was destroyed, and 
with the second the expense would be too great for field use. Salt, 
potash salts, lime, gas lime, and chlorid of lime were either not effect¬ 
ive or only in large quantities. The best results were obtained by 
plowing and harrowing for a few weeks in summer, commencing the 
latter part of July, by which procedure the earthen pupa cells were 
broken up and the tender, immature insects destroyed. In connection 
with this cultivation, short rotation of crops is advised. It was found 
that the adults could be readily attracted and killed by the use of trap 
baits of clover poisoned with some arsenite. Trapping by lanterns 
was of no practical value, owing to the small number captured. 

Illustrated descriptive notes are given on the life history of the wheat 
wireworm (.Agriotes maneus), Asaphes deeoloratus, Melanotus communis, 
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Drastwia elegans, and Cryjptohypnus ablreviatus. The first-named spe¬ 
cies constituted 91 per cent of the wireworms observed and experimented 
upon. The late larval, pupal, and early adult stages are best known, 
the habits of the adults as regards egg-laying and the early larval con¬ 
ditions being but scantily understood. 

Tkebud moth (pp. 57-66).—Detailed notes on the life history, ravages, 
and treatment of Tmetocera ocellana , which is believed to have been 
imported from Europe about 1840, and is considered the most injurious 
insect and hardest to combat of any in the New York orchards. Its 
distribution, which now extends from New England to Idaho and from 
Canada to Maryland, is thought to be chiefly due to infested nursery 
stock, althou gh the moths are active flyers as well. The different stages 
are described and the life history outlined. The half-grown brown 
caterpillars appear about the first of May, and pupation occurs iu June. 
This is followed by a speedy emergence of the adults, which immedi¬ 
ately lay the eggs singly or in clusters on the leaves. The ravages of 
the caterpillars are greatest in July and August. Then follows hiber¬ 
nation in silken cases, hidden in crevices of the bark, from September 
until the next spring. Only one anuual brood has been observed. 

Where nursery trees axe attacked, hand picking of the caterpillar 
nests the latter part of May has proved effective. In the case of large 
trees frequent and thorough spraying with arsenicals is recommended, 
at least two applications to be made before the flowers open, so that on 
their emergence from winter quarters the caterpillars will find only 
poisoned food. 

Insects injurious in 1895, O. Lugger ( Minnesota Sta. Bui. 43,pp. 
99-252, pis. 16, figs- 44). 

Synopsis .—This bulletin contains accounts of experiments with infectious diseases 
among chinch bngs, notes on migratory loensts, insects attacking potatoes, cab¬ 
bages, currants, shade trees, and some other economic plants, and on the Hes¬ 
sian fly, plant lice, and scale insects. 

The life history, and especially the hibernating habit, of chinch bugs 
is briefly discussed. The use of ditches, and of kerosene for spraying 
the insects and destroying them in the ditches both by contact and by 
burning, and the cleaning up of places where they might find harbor 
in winter are recommended as valuable methods for their destruction. 
The action of fungus diseases on insects and the method of making 
cultures for distribution among insect hordes are briefly outlined. The 
fungus found most useful at the station iu combating chinch bugs in 
1895 was Isaria vexans , obtained from the white grub at the Ooruell 
Station. The fungus was propagated on an extensive scale in fruit 
jars in a mixture of corn meal and beef broth. The disease was found 
to be very effective in the infection boxes, and attacked insects other 
than chinch bugs in the laboratory without having been introduced 
upon them. The cultures were shaken up with water and sprayed 
upon wheat fields infested with chinch bugs. At first no effect was 



ENTOMOLOGY. 


145 


noticed, probably owing to drought, but after a short time the disease 
appeared following showers, and killed practically all of the bugs. 
There were sent to 1,941 farmers in 46 counties of the State 14,877 
boxes of infected chinch bugs. In addition other distributions of 
chinch bugs were made. A number of the distributions of fungus 
failed of the best effect on account of dry weather preventing the 
growth of the fungus, but in many cases the disease spread rapidly 
and checked the ravages of the bugs, though not always until after the 
rains had occurred. 

A map is given showing the distribution of chinch bugs in the State 
in 1887,1894, and 1895, as well as the location of pine and deciduous 
forest areas and prairies. Remarks are made on some fraudulent insec¬ 
ticides, particularly one containing equal parts of ginger and salt. 

Rotes are given on the fungus Tsaria tomicii, found attacking bark 
beetles of the genus Tomicus, and bacterial diseases of the 2-striped 
locust (Melanoplus bivittatus ), of a cabbage butterfly (Pieris prolodice ), 
and of the tent caterpillar. It was found impossible to introduce into 
the State the grasshopper disease, which was raging violently among 
grasshoppers in Colorado, but the cabbage-worm disease proved of easy 
propagation and killed all the caterpillars in the fields where it was 
introduced. The tent caterpillars disappeared before pure cultures 
made from the single diseased individual were ready for inoculation, 
but as with the other diseases attempts toward infecting will be made 
this year. 

Rotes are given on a grasshopper invasion of the State in the neigh¬ 
borhood of Duluth, where these insects in increasing numbers have 
been damaging vegetation for the past 2 or 3 years. Formerly the 
injurious grasshoppers were the Rocky Mountain locust (Melanoplus 
spretus), but the species concerned in this invasion were the lesser 
migratory locust (-.If. atlanis) and the pellucid locust (Camnnla pellu- 
cida). Illustrated descriptions are given of these 2 species, and 
their life history is outlined. Early fall plowing of sill the land in 
which eggs have been deposited is recommended as the best preventive 
method, aud for a remedy against an invasion of adults the use of 
hopperdozers has been found most efficient. Hopperdozers were used 
over a space of from 36 to 40 square miles, where the grasshoppers were 
most abundant, with great success. Poisoned baits of bran mash and 
Paris green also killed large numbers. Illustrated notes axe given on 
several parasitic enemies of grasshoppers, especially the red mite 
(Trombidium locusturum), tachina flies, flesh fly (Sareopliciga carnaria), 
bee fly (Systcechus oreas), and blister beetles (Epioauta spp.). 

The history, life history, and remedial treatment for the potato beetle 
(Doryphora decemlineata) are given. There are 3 annual broods in 
Minnesota, of which the last hibernates in the adult state. Paris green, 
applied either dry or preferably mixed with water (1 lb. to 150 gal.) 
has proved the best and a most efficient remedy. Brief notes are also 
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given on the life history of some other potato insects, the blister beetles 
Epicauta pcnnsyltanica and Macrobasis unicolor . 

Illustrated, descriptive, and life-history notes are given on the 
imported cabbage butterfly ( Pieris rapes), native cabbage butterfly (P. 
protodice ), zebra caterpillar {Mamestra picta ), cabbage plusia ( Plusia 
brassicce ), and cabbage plutella ( Plutella cruciferarum ), and the destruc¬ 
tion of the larvae by the application of boiling water, pyrethrum pow¬ 
der or tea, or a mixture of lime and carbolic powder is recommended. 
As a rule, however, the attacks of parasitic hymenopters, especially 
Apanteles glomeraUis , will effectually keep down the numbers of the 
pests. 

Illustrated, descriptive, and life-history notes and remedial treatment 
are also given for sawflies in general, the imported currant worm 
( Ncmatus ventricosus ), native currant worm ( Pristiphora grossularice ), 
currant plant louse {Aphis ribis ), currant borer (Sesia tipuliformis ), 
grapta butterfly {Grapta comma), and 4-lined leaf bug (. Pcecilocapsus 
Uneatii8 ). Bemarks are made on several borers that have proved inju¬ 
rious throughout the State, and descriptive, life-history, and remedial 
notes are given for the maple tree borer, red oak borer ( Trochilium lug - 
geri ), ash tree borer (T. fraxini ), and Prionoxystus querciperda . A leaf 
roller ( Gaccecia semiferana) was injurious to box elder, and spraying 
with Paris green was found to assist the work of the natural parasites. 
The apple tree leaf roller ( Caccccia rosaceana), corn worm {Heliothis 
armigera ), rosin weed caterpillar (H. phlogophagus), parsley butterfly 
( Papilio asterias ), box elder bug {Leptocorsia trivittata), bean fly 
{Anthomyia sp.), wheat stem maggot {Meromyza americana), Hessian 
fly ( Gecidomyia destructor ), and several species of plant lice were vari¬ 
ously injurious, and are described and remarked upon at length. 

General remarks are made on scale insects, with descriptive and 
remedial notes on the mealy bug {Dactylopius citri ), cottony maple scale 
{Pulvinaria innnmerabilis), willow or cottonwood scale ( Ohionaspis 
salicis ), cactus white scale ( Diaspis cadi), elm tree white scale (Ohio- 
7iaspis americana), and eccentric scale (Aspidiotus ancylus). 

Illustrated descriptions of various forms of apparatus for applying 
sprays, and directions for the preparation and use of insecticides, are 
given. 

The habits of cutworms are briefly noted and the use of poisoned 
baits and insect lime against them is recommended. A list is given 
of 233 species of cutworm moths or owlet moths taken by sugaring at 
St. Anthony Park. 

Some injurious insects, E. A. Cooley (Massachusetts Hatch Sta . 
Bui. 86, pp. 20, figs . 9). —This comprises illustrated, descriptive, life-his¬ 
tory, and remedial notes on the imported elm leaf beetle {Galerucella 
luteola), maple pseudococcus {Pseudococcus aceris ), and Abbot sphinx 
{Thyrsus abbotii). 

The elm leaf beetle made its appearance in Massachusetts in the 
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summer of 1895 in the Connecticut Valley. The use of Paris green 
against the larvae, kerosene emulsion against the pupae, and arsenate 
of lead against the adults is considered the best treatment. 

The maple pseudococcus has been found at several localities in the 
eastern part of Massachusetts and in the Connecticut Yalley. A solu¬ 
tion of whale oil soap applied with a brush or as a spray in late fall or 
early spring is believed to be effective treatment. 

The Abbot sphinx is discussed on account of its having been fre¬ 
quently received at the station. It is not especially injurious, and it is 
believed that hand picking will be sufficient to keep down its numbers. 

In addition, an article by C. H. Fern aid, discussing the appearance 
and life history of the San Jos6 scale, with remedies, is reprinted from 
the Massachusetts Crop Keport for August, 1895. Burning infested 
trees, if not too numerous, is regarded as the best remedy, although 
spraying with whale-oil soapsuds and resin wash is recommended. 

Insect enemies of truck and garden crops, A. L. Quaintance 
(Florida Sta. Bui. 54, pp. 241-327 , figs. 36). —A popular bulletin briefly 
discussing the life history of insects in general, insecticides, and various 
forms of spraying apparatus, with special descriptive, life-history, and 
remedial notes on the chief species of insects affecting the bean, beet, 
cabbage, cauliflower, celery, squash, melon, eggplant, onion, and tomato. 
The encouraging of insectivorous birds is recommended. The tabula¬ 
tion of the insects treated in the bulletin is appended, indicating the 
proper treatment and the method of application. A list of materials 
used in makiug spraying solutions, with the cost of each, is given. 

Methods of destroying chinch bugs, G. E. Moebow (Oklahoma 
Sta. Bui . 15, pp. 8). —A popular bulletin on the subject. The method of 
combating the pest by means of contagious fungus diseases is discussed, 
but more reliance is placed upon the barrier and trap method. In this 
method fields that it is desired to protect are surrounded with steep¬ 
sided ditches having holes in the bottoms 20 ft. apart, into which the 
bngs may fall and can be destroyed by kerosene or by crushing. 

Monograph of the Bombycid moths of America north of Mexico, I, A. S. 
Packard (2fat.Acdd.Soi., 7 (1895), Memoir I ).—This treats of the family JSfotodontidai. 

Accelerated development of silkworm eggs, M. Bellati and E. Q uajat (Arch. 
Ital. Biol., 85 (1896), 2fo. 8). —Notes on hastened maturity under various treatments. 

Foul brood, or bee pest (Jour. [British"] Bd. Agr1896, 2fo. 8, pp. 188-184). — 
Notes are given on Bacillus alvei, with suggestions for combating its attacks. 

Preliminary report on the tzetze fly disease in Zululand, X>. Bruce (London: 
Bennett $ Davis; reviewed in Future, 58 (1896), 2fo. 1881, pp. 566-568. 

Life history of the parasol ant, J. H. Hart (Trinidad Bui. Misc. Inf., 8 (1896) 
2fo. 7, pp. 166—177). —Descriptions and notes on the habits of Attn cephalotes and 
A. octospinoea. Constant attention is necessary to destroy them, fire and sulphur 
fumes being used. 

The San Josd scale, M. H. Beckwith (Delaware Sta. Bui. SO, pp. 16).— This 
bulletin briefly notes the history of the San Josd scale, urging the necessity of 
united efforts against it, and gives the present status of the scale in Delaware and 
the extent to which other States are infestod by the pest. The species has been 
found on fruit trees in 13 different localities of the State, pears, plums, and apples 
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being worst affected. The results of efforts with the different insecticides are men¬ 
tioned. Spraying the trees with Bordeaux mixture and whale-oil soap and water, 
in addition to the winter resin wash and treatment with hydrocyanic acid gas, are 
recommended. 

The San Josd scale in Missouri, J. M. Stedman (Missouri Sta. Circular of Inf or- 
mation 3, pp. 10, figs. 3). —A brief popular account of the life history of Jspidiotus 
pernidosus and the best treatment, with a discussion of its distribution in the United 
States and its occurrence in Missouri. So far as is known, but one orchard in the 
State has been infested with the scale, and in that the diseased trees have been dug 
np and burned, so that it is hoped the spread of the pest is checked. Directions 
are given for preventing the entrance of the insect by careful inspection of imported 
nursery stock, and wbale-oil soap wash is recommended for treatment. 

A parasite of plants, Aspidiotus vastatrix or pemiciosus (Rev. JScient8ci\ 4, 6 
(1896), Ho. 4, pp. 124,125). 

Combating Ocneiia dispar in the United States, E. Henry (Ann. Soi. Agron., 
ser. 2,1 (1896), pp. 276-290). 

The weevil Hypera murina as an injurious insect to alfalfa (J Deut landw. 
Presse, 23 (1896), Ho. 71, pp. 630, 681, Jig. 1). 

Revision of the Nematinae of North America, C. L. Marlatt ( U. S. Dept. Agr., 
Division of Entomology Tech. Bui. 3, pp. 135, pi. 1, figs. 10).—' This bulletin is a tech¬ 
nical monograph of this gToup, containing general notes on th* geographical distri¬ 
bution, food plants, life history, and anatomy of these saw diet, as a whole, with 
scientific descriptions and notes on 19 genera and 217 species occurring in America. 
Two genera and 90 species are described as new. 

The grass and grain joint-worm flies and their allies, L. O. Howard ( U. S. 
Dept. Agr., Division of Entomology Tech. Bui. 2, pp. 24, figs. 10). —This bulletin com¬ 
prises a technical discussion and synoptical keys for a number of American phyto- 
phagic Eurytominso feeding in the stems of grasses and small grain and in the seed 
of grapes. The five genera Isosoma, Isosomorpha, Decatomidea, Eurytomocharis, and 
Evoxysoma, comprising 19 species, are included, 14 species being described as new. 

Grain inseots, P. Lesnes (Jour. Agr. Prat., 60 (1893), II, Ho. 32, pp. 197-202, figs. 
27). 

Injurious insects and fungi (Jour. [ British ] Bd. Agr., 1896, Ho. 2, pp. 153-1G6, 
figs. 4). —Descriptions, life history, and suggested remedies for the prevention of the 
cherry moth, onion fly, Carpocapsa pomonella in walnuts, hop hug, surface cater¬ 
pillars (Jgrotis spp.) t and a tomato disease due to Cladosporium lycopersioi, are given. 
The tomato disease must not be confounded with Macrosporium solani. Spraying 
with Bordeaux mixture or a solution ol copper sulphate is reoommended as preventive 
treatment. 

Notes on insect friends and foes, C. Fuller (Agl. Gaz. H. S. Wales, 7 (1896), Ho. 
6,pp. 398-408). 

A list of the inseotivozous birds of New South Wales, A. J. North (Agl. Gas. 
H. S. Wales, 7 (1806), Ho. 0, pp. SSO-897, pis. 10). 

Legislation and jurisprudence relating to insects useful and injurious to 
agriculture and Insectivorous birds, G. Viret (Legislation et jurisprudence concer- 
nant lesinsectes utiles et nuisibles & Vagriculture et lee oiseaux insectivores . Paris: Berger- 
Levrault et Cie ., 1896, pp. 365). 

Calcium carbid as an insecticide, E. Chuard (Jour. Agr. Prat., 60 (1S96), I 9 No. 
22, pp. 795-797). 

Composition of Paris green, C. A. Goessmann (Massachusetts Hatch Sta . Bui. 38, 
pp. 11—13). —Analyses of 8 samples of Paris green are reported. When 1 part of Paris 
green was treated with 100 parts of cold water the resulting solution contained about 
8.5 per cent of arsenious acid. The hot water (80° C.) extract of 3 samples contained 
15.67,15.92, and 24.12 per cent, respectively. When the first solution was cooled, it 
showed only 3.39 per cent of arsenious acid. 
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Spray calendar, E. G. Lode man (JSew Yovlc Cornell Sta. Bui. ltd, folio, figs. 4 ).— 
This spray calendar gives tabulaied directions for spraying the most important 
fruits, vegetables, and flowers to prevent or remedy the attacks of various insects 
and fhngns diseases. Formulas are given for the preparation of various insecticides 
and fungicides, and illustrations of several forms of spraying apparatus are appended. 


FOODS—ANIMAL PRODUCTION. 

The mineral constituents of muscular tissue, J. Katz (Pfliiger 1 * 
Arch. Physiol., 63 (1S96), Xo. 1-2, pp. 1-85 , figs. 3).— The potassium, 
sodium, iron, calcium, magnesium, phosphorus from phosphates, phos¬ 
phorus from lecithin, phosphorus from nuclein, olilorin, and sulphur 
were determined in human flesh, pork, beef, veal, and the flesh of goats, 
rabbits, dogs, cats, hens, haddock, eel, and pike. The results are 
expressed in graphic form. The maximum and minimum of each ele¬ 
ment is also given, calculated for fresh and water-free substances. 

Relations between muscular work and the metabolism of the 
proteid materials of the body, A. Chauveatt ( Oompt. Rend., 122 {1896)) 
Xo. 8, pp. 429-435; abs . in Chem . Centbl4 (1896), Xo. 13, p. 718 ).—Three 
experiments were made with a dog. In 2 of the experiments consid¬ 
erable muscular work was performed. It was found that practically 
the same amount of nitrogen was excreted in the urine whether work 
was performed or not. In the author’s opinion these results confirm 
the conclusion drawn from previous experiments, that the combustion of 
carbohydrates in the muscles furnishes the energy for external muscu¬ 
lar work. The following conclusions were also reached: The energy 
for muscular labor is furnished by oxidation processes, both complete 
and incomplete. When work is performed by a fasting animal, carbo¬ 
hydrates are replaced by a partial oxidation of fat. The energy neces¬ 
sary for muscular labor is never furnished by the oxidation of protein 
of the cells and tissues of the organism. 

Investigation on the influence of muscular exertion on the me¬ 
tabolism of protein, O. Krummacher ( Ztschr. Biol. , 33 (1896), Xo. 1 , 
pp. 108-138, pis. 2).— In experiments with men the author finds that the 
nitrogen excretion in the urine is increased by muscular labor; the 
increase is, however, not regular nor proportionate to the amount of 
labor. In 1 experiment the amount of nitrogen metabolized could have 
famished enough energy for the external work performed. In the 2 
other experiments this was not the case. The conclusion is reached 
that fat and carbohydrates must also be considered sources of energy 
for muscular labor. 

The influence of temperature on the amount of carbon dioxid 
and water vapor produced by man when performing severe mus¬ 
cular labor, H. Wolpert (Arch. Syg ., 26, Xo. 1, pp. 32-67 , fig. 1 , dgm. 
1 ).—These experiments were made with a respiration apparatus similar 
to that of Pettenkofer and Yoit, described in Bulletin 21 of this Office 
(E. S. R., 7, p. 148). Some modifications and improvements in construe- 



150 


EXPERIMENT STATION RECORD. 


tion were introduced. The experiments were of several hours’ duration 
and covered periods of rest, labor, and sleep. The author was himself 
the subject. His weight varied somewhat during the experiments, but 
the results in every case are recalculated to a uniform weight of 70 kg. 
The respiratory quotient was determined and the amount of water vapor 
produced. Very careful records of the temperature were kept and the 
amount of work performed was measured with an ergograph. Aliquot 
samples of the external air and of the respired air were taken for 
analysis by methods similar to those followed by Pettenkofer and Voit. 

Some of the conclusions reached are as follows: A room temperature 
of between 5 and 25° exercised no particular influence upon the amount 
of carbon dioxid excreted during rest or when as much as 15,000 kilo- 
grammeters of work per hour were performed. The amount of carbon 
dioxid produced in sleep, rest, and labor (15,000 kilogrammeters per 
hour) was in the proportion of 4:5:12. The amount of carbon dioxid 
produced per hour was increased about 50 gm. when 15,000 kilogram- 
meters of work were performed per hour. When the same amount of 
work was performed in an average tempeiature of 10°, 119 gm. of water 
vapor were produced; when no work was performed, the temperature 
being 22.6°, the amount of water vapor produced was 42 gm.; during 
sleep, the mean temperature being 20.1°, the amount of water vapor 
produced was 49.5 gm. 

Some practical deductions from the results of these experiments are 
also made. 

The excretion of carbon dioxid and water vapor by individuals 
of various trades during rest and work, n. Wolpert (Areh. Hyg., 
26, No. 1 , pp. 68-108, dgms. 9 ).—Using the apparatus and follow¬ 
ing the methods referred to in the previous abstract (p. 149), experi¬ 
ments were made with shoemakers, seamstresses, a lithographer, a 
mechanic, and men of several other trades. Tables are given which 
show the amouut of carbon dioxid and water vapor produced at rest 
and at labor. The amounts produced by the people of various trades 
are compared with each other and with the amounts produced by the 
author himself in the experiments reported in the previous article. 
Assuming that 1 kilogrammeter of work produced 3$ mg. of carbon 
dioxid, the author calculated the amount of work performed by the 
subjects. It ranged from 900 (seamstress) to 8,000 kilogrammeters 
(shoemaker), in every case falling below the 15.000 kilogrammeters 
performed by the author in the experiments of which he was the subject. 
The practical application of his results is briefly discussed. 

Does muscular energy depend directly upon the energy of the 
protein of the food?. A. Ohattveau and O. Conte jean ( Compt . 
J Bend., 122 {1896), No. 9,pp. 504-511, ding. 1 ).—Two sets of experiments 
were made with a dog; in one the food consisted of meat and in the 
other of gelatin. In each experiment there were periods of rest and of 
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work. The conclusion is reached that, since the excretion of nitrogen 
in the urine is not increased by muscular exercise, the protein of the food 
is not directly concerned in the production of work. (See also p. 156.) 

Respiration and muscular energy, A. CnAUVEAtr ( Oompt. Bend., 
122 (1896), Bos. 2,pp. 58-61; 3, pp. 113-120).— The author divides the 
energy expended when a muscle is doing positive work—for instance, 
lifting a weight—into two parts, one utilized in displacing the weight 
and the other in sustaining it during displacement. The external work 
of lifting a weight was measured directly, and the energy changes in 
the muscles indirectly by means of respiration experiments in which 
the respiratory quotient was determined. The experimental details 
are given. The conclusion is reached that the mechanical work done 
by muscles in lifting a weight requires only an equivalent expenditure 
of energy. (See also p. 156.) 

Dietary study at Lyman School (Sixteenth Annual Bpt. Trustees 
State Primary and Reform Schools (Massachusetts), 1895, pip. 25-27). —A 
dietary study of one of the families at the Lyman School was made by 
Mr. Chapin and Mr. and Mrs. A. S. Meserve. The family consisted of 
34 boys, 4 adult officers, and 2 children 4 and 8 years old. The ages of 
the boys ranged from 11 to 19 years. The duration of the experiment 
was 1 week. The composition of most of the articles of food consumed 
was calculated from standard tables. A few analyses were made at 
the laboratory of the Massachusetts State Board of Health. The 
nutrients consumed per individual per day were protein 0.265 lb., fat 
0.183, carbohydrates 1.278, and the weight of the food was 4.25 lbs. 

Leaves as a food for farm animals, F. H. W ebensiciold (TidsTtr. 
norshe Landhr., 3 (1896). pp. 22-34). —The author gives analyses of the 
leaves of elm, ash, aspen, birch, alder, mountain ash, yellow willow 
(Salix caprea), and gray willow gathered at Aas Agricultural College 
(Norway). The analyses cover a period of several years. In some 
instances the leaves, together with small twigs, were analyzed, and in 
other cases the leaves only. In addition to the usual determinations, 
in the later analyses indigestible albuminoids, digestible albuminoids, 
amids, tannin, gallic acid, and pentosans were determined. 

The average digestion coefficients obtained for the protein in the 
leaves were; Ash, 74.1 per cent; elm, 67.3; gray willow, 65.2; moun¬ 
tain ash, 62.2; aspen, 60.6; yellow willow, 56.9; alder, 52.7, and birch, 
41.1. Including the earlier analyses, the average digestion coefficients 
of the tannin-free leaves were as follows: Ash, 10.34 per cent; elm, 
9.56; aspen, 7.68; mountain ash, 6.59. Neither starch nor alkaloids 
were found in any of the leaves analyzed.—F. w. wold. 

Analyses of silage from stack silos, P. Hellstkom (Bpt. Ultuna 
Agl. Institute , 1894, pp. 75-77). —Samples were taken from silo stacks 
built according to Eamstedt’s method. The ages of the different sam¬ 
ples, when sampled, were as follows: Sample L 5 months; sample II, 13 
5096—No. 2-5 
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months; sample in, 5 months; samples IV and V, 6 months. The 
results of analysis were as follows: 


Analy&is of silage from stack silos. 



As sampled. 

Dry substance. 

Grass wijth 
some clover. 

Green 

rje. 

Glyce- 

11 a 

speeta- 

Inii*.. 

Clover 

(main- 

li). 

Grass with 
somecloxer. 

Green 

rje. 

Glyce¬ 

rin 

spfota- 

uilis. 

Clover 

main¬ 

ly). 

I. 

II. 

m. 

IV. 

V. 

I. 

II. 

m. 

IV. 

V. 

Water 

Per ct. 
68.75 
4.72 
1.59 
15.58 
12 OS 
2.33 
.70 
1.03 

Per at. 
75.56 
3.03 
1.25 
11.78 
6.55 
1.84 
.48 
.03 

Per ct. 
82.52 
1.58 
.97 

} 13.39 

1.51 

.25 

.77 

Per ct. 
80.64 
3-52 
.42 

15.59 

1. S3 
.24 
.88 

Per ct. 
62.78 
7.21 
1.37 

24.98 

3.70 

I. 15 

J. 0J 

Perot. 

Per ct. 

Per ct 

Per ct. 

Pei ct. 

Oracle protein. 

Crude fi>*......... 

ih. 03 
4.40 
f 42 81 
\ 33.32 
6.44 
2.08 

12.41 1 9.04 

5.12, 5.58 

Si ?}«■» 

7.51 1 8.80 

7 84 
2.18 

8).31 

9.44 

1.25 

39.37 

3.87 

67.03 

9.93 

8.10 

Carbohydrates.... 
Crude cellulose... 
Ash. 

Nitrogen. 

Ability 

wm 

1.45 



1 





— F. W. WOLL. 

Feeding experiments with Rehnstrom’s “horse bread,” J. V. 

Nordendahb (Tidslcr. Vet. Med14 (1395), pp. 242-247 ).—Several feed¬ 
ing trials were made with “ horse bread }J (E. S. B., 7, p. 247) on horses 
in different regiments of the Swedish army, with favorable results. 
One pound of the bread is said to possess about the same feeding value 
as 2 lbs. of oats. Analysis shows its composition to be as follows: 
Water, 8.16 per cent 5 ash, 3.45; protein, 17.13; carbohydrates, 66.50, 
and fat, 4.76.—F. w. woll. 

Report of the State Chemical-Control Station of Norway for 
1895 , F. H. Werenskiold ( Christiania: 1896, pp. 51 ).—The report 
gives the usual resume of the main work of the chemical-control station 
during the year. The following results are deemed of more general 
interest: 

Analyses of JVoncegian root crops .—The investigation was begun in 
1893, the object being to study the average compositiou of the main 
Norwegian root crops and the variations to which they are subject. 
Forty-seven samples were analyzed during 1895. The average data 
obtained for the different kinds of crops are shown in the following 
table: 

Average composition and yield of root crops , 1895. 



Number 
of sam¬ 
ples. 

. .. 

Water. 

Diy 

matter 

In dry matter. 

Yield per 
acre. 

Ash. 

1 

Ether 

extract. 

Pro¬ 

tein. 

Crude 

fiber. 

Nitrogen- 

free 

i extract. 



Per et. 

1 Per ct. 

Per et. 

Per ct. 1 Per et. 

Per ct. 

i 

Per cent . 

JBuhJule. 

Carrots. 

1 8 

88.54 

! 11.46 

6.42 

2.50 

5.34 

7.11 

78.73 

574 

Swedish turnips. 

7 ! 

87.93 

wmm 

5.87 

3.62 , 

7.23 

8.63 

74 65 

758 

Yellow turnips. 

25 : 

91.38 

8.62 


3.38 1 

9.32 

10.32 

I 69.05 

1,102 

White turnips.. 


01. u 0 

8 20 

8.19 

3.94 

7.63 

minium 

CO 48 

1,370 

Fodder beets.! 

1 

83.80 


5.92 

1.21 | 

5.48 

3.18 

| 84.21 

3U 


















POODS-ANIMAL PRODUCTION. 


153 


Composition of goat manure. —A sample of goat manure was analyzed 
and found to contain: Nitrogen, 0.74 per cent (0.042 per cent in the 
form of ammonia); phosphoric acid, 0.24 per cent, and potash, 0.17 per 
cent, indicating a composition and value similar to sheep manure. 

Alkaloids in distillery slump. —A sample of distillery slump was found 
to contain 6 decigrams solanin and 1.5 decigrams solanidin salts per liter 
of slump; also 0.4 volume per cent of alcohol, a small trace of copper, 
and an alkaloid substance, most likely a ptomaine. An animal con¬ 
suming 30 liters of slump per day would thus take in 18 gm. of solanin 
and 4.5 gm. solanidin salts daily.— P. w. woll. 

Report of agricultural chemical work for the Royal Agricul¬ 
tural Society (Norway) in 1895, V. Stein ( Tidsskr. Landokon., 14 
(1805), pp. 618-635). —The author describes the chemical control work 
on feeding stuffs, fertilizers, and dairy products performed during 1895 
for this society. Of the 503 samples of feeding stuffs analyzed there 
were 191 samples of rape-seed cake, 113 of wheat bran, 70 of sunflower- 
seed cake, 33 of cotton-seed meal, 28 of linseed cake, 6 of cocoa cake, 
and 6 of palm-nut cake. The 1,520 samples of fertilizers examined 
included 817 samples of superphosphates, 23S of mixed fertilizers, 152 
of potash salts, 143 of Thomas phosphate, 41 of bone meal, and 42 of 
Chile saltpeter. The 3,867 samples of dairy products included 1,899 
samples of milk, 1,920 of butter, and 46 of cheese. 

All samples of feeding stuffs analyzed were examined microscopically 
to ascertain their purity. The following table gives the average com¬ 
position of the common feeding stuffs analyzed in 1893-’94 which micro¬ 
scopic examination proved to be free from foreign impurities: 

Average composition of pure concentrated feeding stuffs. 



Moisture. 

Ash. 

Crude 

protein. 

Crude 

fiber. 

Nitro¬ 

gen-free 

extract. 

Rther 

extract. 


Per cm*. 

Ter cent. 

Ptrcent. 

Per cent. 

Percent. 

Per cent. 

Linseed cake. 

11.9 

0.8 

30.7 


33.0 

9.0 

Rape-seed cake. 

Cotton-seed cake, decorticated. 

Peanut cake, decorticated. 

10.3 

7.8 

7.4 

0.0 

33 0 
40 8 

11.5 

6.5 

28.0 

21.3 

8.9 

11.0 

0 2 

0.2 


5.5 

23.8 

8.8 

Sunflower-seed cake, 1 1 . 

1 7.9 

5.7 

39.1 

11.9 

19.6 

15.8 

Sunflower-seed cake, H 1 . 

8.3 

5.4 

32 9 

20.1 

39.7 

13.7 

Hemp-seed cake. 

l 10.3 

8.2 

32.0 

20.5 

10.9 

9.1 

Palm-nut cake. 

1 10.0 

3.7 

17.0 

26.0 

84.8 

8.5 

Cocoa cake. 

9.0 

5.9 

21.0 

10.0 

34.8 

13.8 

Sesame cake. 

: 9.o 

10.7 

38.2 

4.2 

23.6 

14.8 

Wheat bran. 

1 12.1 

5.6 


10.0 

52.0 

3.8 

Rye bran. 

Ripe bran... 

, 10.8 

4.5 

16.6 

6.6 


3.1 

10.0 

7.2 

11.6 

12.0 

49.2 

10.0 


1 Sunflower-seed cate is divided into two groups according to the combined content of nitrogenous 
substances and fat, viz, 1,50 per cent and above, and II, below 50 per oent. 


The number of samples included in this summary is not given in the 
original.— f. w. woll. 

Report of Oerebro Chemical Station and Seed-Control Station 
for 1894, J. Widen ( Oerebro (Sweden): 1895 7 pp. 48), —This contains the 
usual accounts of chemical and seed-control work, including analyses 
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of fertilizers (p. 117), feeding stuffs, and dairy products (p. 174). The 
following average analyses of feeding stuffs are given: 


Average analyses of feeding stuffs. 



aamVes.; Moisture. 

Ash. 

Crude 

protein. 

Carbohy¬ 

drates. 

Crude fat. 

'RnpA-AP.cd cate_ 

1 Per cent. 

23 r 9.44 
a \ 7.40-11.07 
„n f 9.23 
w t 7.63-20.90 

12 / U- 82 

w ,\J0 90-14.83 

11 7 *i- 28 

|t 9.77-12.42 

Par cent. 

8 01 

0.75-10.02 

6.10 

4.50-8.05 

5.03 

3.75-6.25 

4 63 

3.03-5.47 

1 

Per cent. 

34 64 

32.50-37.00 
40 09 

42.93-50.63 
15 £8 

13.00-18.37 

10.54 

11.87-18.00 

Per cent. 
38.81 

35.77-12.01 
28 90 

25.43-31.30 
*0 50 

*8 02-10 05 
*6.31 
*5.40-7.20 

Per cent. 
8.99 

7.52-10.90 

8 29 

0.32-13.25 

3 *8 

2 b0-5 51 
3.00 

1.78-3.19 

Pearmt rake__........... 

Wheat bran __ 

Eye bran___ 



iCrude fiber; nitrogen-free extract, 53.45 per cent (51.76-54.77). 
3 Crude fiber; nitrogen-free extract, 57.53 per cent (55.51-01.15). 


—I*. W. WXXLL. 

Bangers from rancid cotton cake, D. Obispo (Bap. Tntv. Lab . 
Elat, Anvers, 1893, pp. 13, 14). —The killing of 13 head of cattle by 
eating damaged cotton-seed meal is reported. The post-mortem exam¬ 
ination indicated inflammation of the mucous membrane similar to 
gastro-enteritis. An examination of the meal showed the presence of 
a considerable amount of free acid, due to the action of a special 
butyric ferment. Milk inoculated with this ferment acquired in a few 
hours the same odor as that observed in the damaged meal. It is sug¬ 
gested that this ferment produces an abnormal acid digestion which 
results finally in inflammation of the stomach and death. 

Calf-feeding experiments, G-. J. Leufven (Bpt. Vltuna Agh Inst., 
1894. pp. 17,48). —Six calves, divided into 2 uniform lots, were fed sweet 
whole milk, and later skim milk with ground flaxseed and oatmeal. 
Lot 1 was fed from pails and lot 2 with patent calf feeders. The two 
lots were fed 3 times daily and received the same quantities of food. 
The experiment proper covered 9 weeks. One of the calves in lot 1 
died from diarrhea: the 2 other calves in the lot gained 181.5 and 
191.4 lbs., respectively. The calves in lot 2 gained 23C.5 lbs., 179.9 lbs., 
and 2L0.5 lbs., respectively. 

The author concludes that feeding calves with a good artificial feeder 
results in greater gains in weight than feeding from a pail, and that 
while it does not prevent the appearance of diarrhea it diminishes the 
number of cases.— f. w. woll. 

Fattening experiments with sheep during 1895, J. Gbxtde 
( Landmandsvennen , 4 (1896), pp. 1-7). —The experiments were conducted 
under the auspices of the Norwegian Government at 11 different farms 
in the county of Stavanger, on a plan similar to that followed in pre¬ 
vious years (E. S. B., 5, p. 919), The experiments included 199 sheep 
divided into 11 lots, and lasted from 40 to 58 days. The average quan¬ 
tities of feeding stuffs fed daily were as follows: Hay, 1.1 lbs.; turnips, 
9.4j linseed cake, 1.4, and oats, 0.7. The gains in weight made during 
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the experiment, the age, length of fattening period, the cost, and sell¬ 
ing price of each sort of sheep are given in the following table: 


Results of sheep-feeding experiment8 in 1805. 


i Number 

of 

animals. 1 

» j 

Age. 

Length 
of fat¬ 
tening 
period. 

Weight ' 
at begin¬ 
ning. ! 

Gain 
made per 
i head. 

1 Purchase 
price per 
pound. 

' Selling 
in ie© per 
pound. 

Profit 
per head. 

i 

Wethers. 

! 

! 

137 

Tears. 

14-:!% 

V ags. 
47.9 

Pounds. 

109.9 

Pounds. 

20.1 

Cent 8. 
4.5 

Cmts. 

5.5 

$2.49 

Young ewes_ 

33 ] 

1V4 5 

48.4 

iu7.7 

25.4 

4.5 

5.4 

2.40 


1 

oI_ot 

43.7 

109.1 

23.9 

4.3 

5.4 

2.40 


C 

i If-Ti 

1 * 

52.0 

107.3 

22.7 

4.3 

5.5 

2.36 

Lambs. 

1 

50.0 

80.0 

22.0 

5.1 

5.5 

1.64 

A rprn rrA 



47.9 

10A3 

| 25.8 

4.5 

5.5 

2.46 

1 1 





As found in the previous series of experiments, the gains in live 
weight after the sixth week were smaller, and in some cases there was 
a decrease in weight. The quality of the carcass may, however, have 
improved during the period. —F. w. woll. 

Food products of the world, Mary E. Green {The Hotel World, Chicago, 1800, 
pp . XI, 549). —The book contains description of many common and uncommon foods 
and condiments. The work is largely based on the exhibits of food at the Worlds 
Columbian Exposition. 

Starch, its digestion and value as a nutrient, J. E. Hobart {Viet, and Hgg. 
Gas., 12 {1806), Xo. 9. pp. 543,544). —A brief review of the subject. 

On the determination of gluten in flour, Badland {Compt. Kenth, 122 ( 189G), No. 
2, pp. 186,127). —A note on the influence of different methods of milling on the gluten 
and nitrogen content of flonr. 

On the nutritive value of flours and on the economic consequenoes of exces¬ 
sive bolting, Ball and {Compt. Rend., 122 (1896), Xo. 25, pp. 1496-149S; Rew Sclent 
ser. 4,6 (1896), Xo. 2 , p.55). —The author believes, on the ground of their chemical 
composition, that the coarse flours are better fitted to furnish nutrients in the cor¬ 
rect proportion than the finer sorts. 

On the nutritive value of bread from different specimens of screened flour, 
A. Girard (Compt. Rend., 122 (1896), Xos. 28, pp. 1309-1313; 24, pp. 1582-1388).— From 
a study of the amount of phosphorus in various kinds of bread the author concludes 
that there is no reason for the belief that bread from coarse flour is to be preferred 
to white bread if the digestive organs are healthy. 

Hieti wheat, its suitability for bread making, J. Genin (Jour. Agr . Prat., GO 
(Z896), II, Xo* 86, pp. 355, 356). —The author reports favorably on this variety of 
wheat. 

A poison in cotton seed and cotton cake, C. Cornevin (Ann. Jgron., 22 (1896), 
Xo. 8, pp. 553-361).— Pigs were killed by feeding Egyptian seed and cake to them. 
The cold water extract of the whole seed was injected into a dog and it died in 18 
hours. The kernel contains more poison than the hull. The oil was found to be 
harmless. 

The albuminoids and fats of agricultural foods, R. Warington (Agl. Student# 
Gas., n. 8er., 8 (1896), Xo. 1, pp. 4-11).— A general discussion of the subject. 

The preservation of foods and condiments, And&s (IJas Konservirung des Xah - 
rungs- und GenussmiiieU. Vienna, Pest, Leipzig: Hartlehen. 

A few practical hints on the dieting of the native sick ana invalids, DtJTT 
(Indian, Med. Jour., 80 (1895), No. 11, pp. 487-441; and Viet, and Hgg. Gaz., 12 (1896), 
JVo. 2, pp. 73-81).— The author urges the importance of a diet for the native sick 
suited to their dietary habits. A very large number of native foods and food prep¬ 
arations axe described, and their use in disease and convalescence is discussed. 
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An outline of the diet of man in health and disease, 5. Schlesinger and H. 
Becker (Grundziige der Erniihrung dee gesunden und kranlcen Mensohen. Frankfort: 
H. Bechhold, pp. 60). —The authors give briefly the principles of diet, describe vari¬ 
ous foods and condiments, and suggest a number of menus which are very low- 
priced. 

How to feed children: A manual for mothers, nurses, and physicians, Louise 
M. Hogan ( Philadelphia : J. B. Lippincott Co., pp. 286 ).—The book is a practical dis¬ 
cussion of the foods suited to infants and children, methods of preparing foods, and 
the diet suited to various conditions of health and disease. 

Rules of diet for health and disease, J. BorntrIger (Didt- Vorschriften filr 
Ge8unde und KranTcejeder Art . Leipzig: H. Hartung und Bohn , 1896, 2d ed.). 

The relation, as shown by the respiratory quotient, between the expenditure 
of energy by a muscle and the shortening it undergoes, A. Chauveau ( Compt. 
Bend., 12$ (1896), No. $, pp. 151-155; abs. in Bev. Sclent., Her. 4,6 (1896), No. 5, p. 152 ).— 
For a given amount of external work done by the muscle the energy is smaller as 
the muscle is nearer its maximum length. 

On the transfoimatdon of fat into carbohydrates in animals consuming no 
food, A. Chauveau (Compt Bend., 122 (1896), No. 20, pp. 1098-110$ ).—Hibernating 
animals sometimes increase in weight. In the author’s opinion this may be 
accounted for by the partial oxidation of stearin of fatty tissue to glycose, carbon 
dioxid, and water. In this case the respiratory quotient should be constant and 
equal to about 0.78. 

Source and nature of potential energy directly utilized in muscular work as 
shown by the respiratory quotient in fasting man, A. Chauveau (Compt. Bend., 
122 (1896), No. 21, pp. 1163-1169; Bev. Sclent., ser. 4, 5 (1806), No. 20, p. 726 ).—The 
respiratory quotient increases rapidly when muscular work is commenced, but 
diminishes if the work is prolonged. After an hour’s rest the respiratory quotient 
is normal. The following conclusions are reached: 

(1) The evidence famished by the respiratory quotient seems to indicate that fat 
is not used directly by the muscles in the production of energy even by a fasting 
man. 

(2) The energy for muscular exertion is furnished by carbohydrates. 

(3) Muscular exertion exhausts the reserve of glycogen and glycose when these 
reserve materials are stored up. There is a tendency to renew these materials as 
they are used in spite of fasting. The respiratory quotient indicates that this takes 
place at the expense of fats, which are thus indirectly the source of muscular 
energy. 

The respiratory quotient of animals either fasting or fed a diet rich in 
carbohydrates when muscular contractions are produced by means of elec¬ 
tricity: Deduction concerning the potential energy directly expended in 
internal muscular exertion, A. Chauveau and F, Laulanie (Compt Bend., 122 
(1896), No. 22, pp. 1244-1250 ).—Experiments were made with dogs and with rabbits 
which confirm the authors’ previous conclusions (see above). 

The utilization of fat in food from the evidence furnished by the respiratory 
quotient as to the potential energy used for muscular work by a man on a diet 
of fat, A. Chauveau, Tissot, and be Varigny (Compt Bend., 122 (1896), No. 21, pp. 
1169-117$; abe. in Bev. Sclent., ser. 4, 5 (1896), No. 2$, p. 727 ).—Experiments are 
reported which in the authors’ opinion show that fat is transformed into reserve 
material (carbohydrates) which serve as the source of muscular energy. 

On the nature of the chemioal processes involved in muscular action, A. 
Chauveau (Compt Bend., 122 (1896), No. 2$, pp. 1808-1809 ).—The author cites many 
authorities and defends his position on the above question. 

Practical results of experiments in metabcilsm conducted on the working 
horse, Zuntz (Beat landw. Preaae , 2$ (1896), Nos. 64, p. 571; 65, pp. 579,580 ).—In the 
form of a lecture the author discusses some of the results of experiments on the 
metabolism of work horses. 
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The Influence of spaying on metabolism, Curatulo and Tartjlli (Cenibl. 
Physiol., 9 (1896), p. 149; Ztschr . Fleisch- und Milchhyg., 6 {1896), No. 11, pp. 219, 
220). —Experiments "were made with a female dog, the diet "being the same heiore 
and after the operation. The daily excretion of phosphoric acid was determined, 
and the authors conclude that it was diminished by spaying. 

Intestinal fermentation when the flesh of tuberculous cattle is fed, Kutsciucb 
{Arch. Hyj., 27, No. 1, pp. 24-40). —The author fed the flesh of tuberculous and healthy 
cattle to dogs. The conclusion was reached that the flesh of tuberculous animals, 
both the diseased and normal tissue, was more susceptible to intestinal fermentation 
than that of healthy animals. 

The action of mustard and pepper on pancreatic digestion, Gottlieb {Jour. 
Pharm. et Chimser. 6, S {1896), No. 11, p. 582).—, In experiments with rabbits the 
secretion of pancreatic juice was tripled or quadrupled without materially dimin¬ 
ishing its strength or digestive power for carbohydrates, fats, or albuminoids. 

Bellow’s “Origin of species by a change in environment" in stock breedingi 
L. Ad 4 METZ {Jour Landio., 44 {1896), No. 2, pp. 159-170 ). 

The importance of the mineral constituents of plants for the nourishment of 
cattle, TancrA ^rdhling's landw. Ztg ., 45 {1896), No. 12, pp. 075-082). — A brief sum¬ 
mary of the subject. 

Influence of locality on cattle, R. Bruce (Agl. Jour. Cape Colony, 9 {189b), No. 
10, pp. 25*J-?52). —Extracts from a paper on the above subject read befoie the 
London Farmers* Club. 

The slaughter tests at the fat-stock show at Berlin in 1896, C. Lehmann 
{Deut. landic. Prttse, 25 ( 1S9G). No8.46,pp. 406 , 407; 47, 2 ). 415). —The article contains 
a large number of statistics. 

Monograph on Illyrian cattle: The relation of this breed to other breeds, 
L. Adametz {Jour. Landic., 44 {1896), No. 2,pp . 105-106). —The author believes that 
tLe Illyrian cattle are the direct descendants of the prehistoric Brachyeros of central 
Europe in the time of the late dwellers. 

Investigation on the anatomical structure of the Montenegrin branch of the 
Illyrian breed of cattle, L. Adametz {Jour. Landw., 44 (1896), No. 2,pp. 187-157). — 
A description of the breed is given and a comparison of it with the Bosnia-Herzogo- 
vina breed. 

Sheep breeding in the Deccan, J. W. A. Morgan (Agl. Ledger, 1895, No. 18, 
p. 8). —Not os on the above subject, mentioning several breeds. 

French mutton sheep of the Charmoise breed, R. Behmer (Deut. landw. Prmei, 
28 C 1896), No. 67, pp. 595, 596, Jigs. 5). 

The pxoduction of wool and the dairy industry in the Argentine Republic, 
E. Marie (Jour. Agr. Prat., 60 (1896), II, No. 84, p>p. 260-268 ). 

Fattening hogs on alfalfa, F. C. Barker (Irrigation Age, 10 (1896), No. 1, pp. 26, 
27). —In a general article on the subject the author recommends alfalfa for hogs. 

Water in the economic feeding of horses, II. V. de Longey (Jour. Agr. Prat., 
60 (1S96), II, No. 81, pp. 167-171). 

Composition of eggshells (Deut. landw. Presse, 28 (1896), No. 57, p. 571).—Accord¬ 
ing to B. Wicke the shells of hen eggs contain 93.7 per cent of calcium carbonate, 
1.39 per cent of magnesium carbonate, 0.76 per cent of phosphate of lime, and 4.24 
per cent of organic substance. 


VETERINARY SCIENCE AND PRACTICE. 

Hog cholera and swine plague in Indiana, A. W. Bitting 
(Indiana Sta. Bui. 58, pp. 11 ).—This consists of brief remarks on the 
etiology, symptoms, and treatment of these diseases, with an account 
of answers received in response to circulars sent by the station and 
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also by the State Swine Breeders’ Association to swine breeders in the 
State asking their experience with the diseases. The replies show that 
about S per cent of hogs perished each year that cholera prevailed, 
and that the disease was most virulent where the hogs were allowed 
free access to surface water and wallows. It is believed that medical 
treatment is of little avail, although the F. S. Prescription, including 
charcoal, sulphur, several sodium salts, and antimony sulphid, was 
as efficacious as any during the present season. As preventives are 
recommended water from wells or springs, clean quarters, care in 
feeding, and caution against infection by diseased hogs from other 
sources. The Indiana laws relating to hog cholera are quoted, and the 
answers received from the swine breeders of the State are condensed 
and tabulated. 

The direct transmission of infections entero-hepatitis in tur¬ 
keys, Y. A. Moore ( U. 8. Dept. Ayr., Bureau of Animal Industry Cir¬ 
cular 5, pp. 8, jigs. 7). —This briefly recounts the nature of the disease, 
with illustrations of normal and diseased caeca and livers, and gives the 
result of experiments made to ascertain if the affection could be directly 
transmitted from diseased to healthy turkeys. In November, 1895,3 
turkeys supposedly ill with this disease were shipped from Rhode Island 
to this Department. One of the turkeys was dead upon its arrival, 
but the other 2 were placed in the yard with 6 healthy turkeys. The 
dead turkey was found upon post-mortem to be affected with the dis¬ 
ease, and microscopical examination revealed the presence of the spe¬ 
cific protozoan parasite. The liver and circa of the dead turkey were 
chopped up and fed to the healthy ones. In addition, the feces of the 
other turkeys suspected of having the disease w ere mixed with the food 
given the healthy turkeys One of the Rhode Island turkeys died from 
the disease 4 days after its arrival and its viscera were fed to the other 
turkeys. In the 6 weeks following 3 of the healthy turkeys became 
affected with the disease, and died from it. Tn January the remaining 
3 were killed and one of them shoved evidence of the disease. The 
third of the turkeys received from Rhode Island showed no symptoms 
of the disease and neither died nor was killed. The experiment is 
believed to be a conclusive proof of the communicability of the disease 
by the association of diseased turkeys with healthy iowls. 

Prevention of the disease by the destruction of sick turkeys is 
strongly recommended and the complete disinfection of infected locali¬ 
ties urged, the cleansing to be done by the use of slacked lime in 
turkey yards and the washing of infected places with the following: 
Crude carbolic acid, £ gal.; crude sulphuric acid, £ gal.; water, 19 gal. 

Tuberculosis, F. "W. Brewer (Utah Sta. Bui. il , pp. 37, pis. 3, 
Jigs. 5).—This bulletin gives a popular and general discussion of the 
subject of tuberculosis, both of animals and man. The nature of the 
bacillus is discussed and the formation and appearance of tubercles 
briefly described. The method of injecting tuberculin into suspected 



VETERINARY SCIENCE AND PRACTICE. 


159 


animals for tlie purpose of detecting tlie disease in its early stages is 
noted. Great care in selecting cattle, promptness in removing and 
destroying those diseased, and thorough disinfection of the infected 
places are urged. In addition are given tabulated data showing the 
temperature records of various members of the station herd when 
injected with tuberculin, with notes on the post-mortems, and illustra : 
tions showing diseased tissues and scenes in the station laboratories. 

Principles of horseshoeing, E. P. Niles (Virginia Sta. Bui. 46,pp. 
131-138 , pis. 2). —In this bulletin the anatomical structure of a horse’s 
foot is described and illustrated, and directions given for properly level¬ 
ing tlie foot to receive the shoe and for applying the shoe. It is stated 
that the foot should be pared until the angle of the wall of the hoof 
at the toe ranges from 30 to 33°, and that the sole of the foot should 
ordinarily not be touched with the tools in preparing the foot for the 
shoe. The sole bearing surface of the shoe must be perfectly level, 
and the hoof trimmed so as to rest evenly upon it at all points. The 
practice of fitting the shoe hot is strongly condemned, and the use of 
3 or 4 small nails for fastening on the shoe is recommended. Shoes 
should be reset every 4 or G weeks. 

Veterinary materia me die a for farmers, E. P. Nilus ( Virginia Sta. Bui. 45, pp. 121- 
123).— This is a continuation of the popular notes on drugs of importance for treat¬ 
ing ailments of farm animals, begun in Bulletin 43 (E. S. R., 7, p. 526). This bulletin 
contains notes on tlie physiological and therapeutic action and dose of ammonia, aco¬ 
nite, potassium bromid, chloral hydrate, cannabis indica, areca nut, hyposulphite 
of soda, oreolin, lysol, pyoctanin, and quinin. 

Lameness in horses and mules, W. E. A. Wyman {South Carolina Sta. But. 83, 
n. 8er ., pp.ll). —This bulletin discusses in a popular manner the various causes of 
lameness in farm animals. Directions are given for diagnosing the exact nature of 
the lameness and the part affected, the treatment of the special lesions causing lame¬ 
ness is discussed, and prescriptions given for liniments and soothing lotions. In 
addition, the subject of depraved appetite in horses and mules is briefly noted and 
prescriptions included for medicines to be given. 

Hygiene of the domestic animals, H. George {Jour. Agr. Prat., 60 (1896), 71, 
JVo. 28, pp. 53-55).— This article treats of the transmission of glanders by public 
watering places, jaundice in dogB, poisoning of cattle by smut of wheat, foreign 
bodies swallowed by ruminants, and the dietetic importance of salt. 

A wasting disease of cattle (Dent, landw. Preese, 23 (1S96 ), Xo. 57, p. 505, Jigs. 8). 

Arthritis in lambs, J. La Fliztc (Jour. Agr. Prat.. 60 (1890), If, J No. 31, pp. 171,178). 

A contribution to the etiology of rinderpest, Tartacovsicy (Arch. Sci . Biol., 4, 
No. 3, pp. 295-327; abs. in Centbl. Baht und Par . J led., 19 (1896), Xo. 24, pp. 948,949). 

Experimental study of translucent tubercles in the lungs of horses, Nocard 
(Bert tier drz. Woehenechr., 1896, No. 17; abe.in Centbl . Bakt. und Par. Med., 80(1896), 
Noe. 4-5 , pp. 800,801). 

A study of the differentiation of the tuberculosis of man and other mammals 
from that of birds, Leroy (Arch. mid. expiv. et anat path.. 7 (1895), p. 636; abe. in 
Centbl. Bakt. und Par . Med., 19 (1896), Nos. 16-17, pp. 620,681). 

A coccidium from the skin of a mouse, A. Schuberg (Verhwndl. naturw.-med. 
Ver. Heidelberg, n. eer., 6 (1896), No. 4, pp. 869-398, pi. 1). 
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DAIRY FARMING—DAIRYING. 

Com silage for milch cows, W. F. Wheeler (New Tori' State 8ta . 
Bui. 97,n. ser.,^. 473-511 ).—Tlie results of 10 trials made m different 
years, where corn silage formed part of the ration, have been averaged 
and arranged to show changes in yield and composition of milk which 
have followed changes in food. The tests were made “ with cows in a 
state of lactation when a fair How of milk of normal composition would 
be expected, and any general change in quality or quantity of the milk, 
besides the gradual change as the period of lactation advanced might 
reasonably be attributed to the influence of the different foods.” The 
average amount of food consumed per cow per day, the composition of 
the food, calculated digestible nutrients per 1,000 lbs. live weight, 
yield and composition of milk, and cost per pound of milk and milk 
constituents are expressed in tabular form for each test. 

The cows were fed in every case coarse fodder and a mixed grain 
ration, the coarse fodder being fed 3 times a day and the grain morn¬ 
ing and night just before the coarse fodder. The cost of the rations is 
based upon wheat bran at $18, corn meal at $20, ground oats at $25, 
linseed meal at $27, gluten meal at $25, wheat middlings at $20, cotton¬ 
seed meal at $30, gluten feed at $18, ground flaxseed at $60, hay at 
$10, corn stover at $G, corn silage at $3, clover silage at $3, roots at $3, 
and all green fodder at $2 per ton. 

Each trial consisted of two or more periods, and corn silage formed 
part of the eoarse-fodder ration in one or more of the periods. The 
rations approximated those that would generally be made from the 
materials composing them and were not extreme in any case. Silage 
was never fed exclusively, but was used once or twice a day with grain, 
and hay was usually given. In several instances beets, carrots, corn 
fodder, corn stover, or alfalfa fodder formed a part of the coarse food. 
The author draws the following conclusions: 

“When corn silage replaced some otter food or the amount of silage in tlio ration 
was increased, there followed in 7 instances a decrease in tlio cost of milk (5 times, 
the decrease was slight;,* once there was a slight increase in the cost and in 1 
instance little change. 

“There was an increase in the yield of milk in G instances (t^ ice tho increase was 
slight) and in 3 instances a slight decrease, less than the normal. 

“When the change was from a ration containing corn silage to one containing less 
silage or not any, there followed an increase in the cost of milk in 4 instances and 
little change once. There was a decrease in the milk yield m 4 instances (once 
smaU—less than normal) and little change in 1 instance. 

“When com silage replaced some other food in tho ration or the amount of silage 
was increased, there followed a decrease in the cost of fat in 6 instances (once hut lit¬ 
tle), a slight increase in cost twice, and little change in 1 instance. There was an 
increase in the amount of fat in 5 instances (3 times slight), little change in arnonnt 
3 times, and a small decrease once. 

“When the change was from a ration containing com silage to one containing less 
or not any, there followed an increase in the cost of fat in 5 instances (in 3 of them 
the increase was small). 
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“There was a decrease in the amount of fat in 3 instances and little change in 
amount twice. 

“When the change in the ration was to more silage or to silage in place of some 
other food, there followed an increase in the percentage of fat in the milk in 6 instances 
(3 times the increase was slight), a decrease in 2 instances, and little change once. 

“After a change from a ration containing corn silage to one containing less silage 
or not any, there followed a decrease in the percentage o f fat in the milk in 2 instances, 
an increase in 2 instances (1 of them slight), and little change once. 

“In general there has been an increase in milk flow accompanying the use of corn 
silage in the ration and at the same time an increase in the amount of fat, the per¬ 
centage of fat not diminishing. At the valuations for foods given, milk has very 
generally been produced at lower cost and the cost of the production of fat has been 
lower while corn silage has constituted part of the ration/’ 

The influence of feeding sesame cake and cotton-seed cake on 
the butter, V. Stein ( Tidslzr . Landolcon ., 13 ( 1895 ), pp. 664-668 ).— 
Sesame cake was fed to 2 cows in increasing quantities for a period 
of 49 days, until 5.5 lbs. a day per head was fed. Samples of the 
cream were churned every 10 days and the butter fat examined by the 
Badouin test (melted fat shaken with a solution of sugar in HOI, sp. 
gr. 1.18j giving intense red color in the presence of sesame oil). In 
no case was a reaction obtained in the fat produced by the cows fed 
sesame cake. 

On the completion of this experiment the same 2 cows were fed 
cotton-seed cake for 12 days, 2.2 lbs. and up to 5.5 lbs. being fed per head 
per day. The buttter fat produced gave a reaction for cotton-seed oil 
with Becchi’s test as early as the third day of the experiment, and the 
reaction was very marked after the sixth day and till the end of the 
experiment.— p. w. woll. 

Examinations of the fat globules in cow’s milk, GL J. Leupven 
(j Rep. Ultuna AgL Inst , 1894, pp. 39-46). —The author investigated the 
influence of the feeding of various kinds of oil cakes on the size of 
the fat globules found in the milk produced by 8 different cows; 
also the influence of different breeds, and of the time of milking. The 
oil cakes fed during the different periods of the experiment were palm- 
nut cake, peanut cake, cotton-seed cake, sunflower-seed cake, and rape- 
seed cake, 3.3 lbs. in each case, in connection with hay, straw, roots, 
bran, and ground grain. It was found that no appreciable and pro¬ 
nounced change in the size of the fat globules was brought about by 
the feeding of these different kinds of oil cakes. On the other hand, 
the diminution in size of the globules with the advance of lactation 
was very marked. The author states that an increase in the size of 
globules seems to occur again in the yellow viscous milk secreted 
immediately before the cows are dried off. Certain diseases may change 
the size of globules. Thus an increased size was observed in case of 
a cow suffering from intestinal catarrh. The proportion of large glob¬ 
ules was greater in the evening than in either the noon or morning 
milk, and larger in the noon than in the morning milk. The ratio 
between the globules larger and smaller than 0.0022 mm. for the 3 
milkings was as follows: Morning 1: 12.2, noon 1:10.8, night 1:9,6. 
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The milk from a number of cows of different breeds and crosses was 
examined microscopically and the proportion of globules of different 
sizes determined. 

The author finds that in crossing Ayrshire cattle with other breeds 
the size of the fat globules in the milk of the offspring is determined 
by the breed with which the crossing is made. —F. w. woll. 

Statistics of the dairy, II. E. Alvord ( U. S. Dept. Agr. y Bureau of 
Animal Industry Bui. 11 (Dairy Bui. l),pp. 53, dgms. 5, map 1 ).—This 
consists of an introductory, a discussion of the agricultural statistics 
of the Eleventh Census by J. Hyde, general agricultural statistics, cows 
and cattle of foreign countries by E. A. Pearson, and dairy statistics 
later than 1890 for several States. 

In the introductory the object and purpose of the Dairy Division 
are discussed, aud remarks are made on dairy statistics, the relative 
importance of the dairy, estimates for 1893, and needed improvement 
in dairy cattle. 

“At the close of the year 1895 the cows which may properly he regarded as dairy 
animals constitute about one-third of all the neat cattle in the United States, and 
are about 17,000,000 in number. Dividing these roughly according to their principal 
products, it may be considered that 11,000,000 cows are primarily butter producers, 
1,000,000 cows produce all our cheese, and the milk from 5,000,000 cows is consumed 
by the families of their owners, or on the farms where produced, or is sold to be 
consumed as milk, fresh or condensed. . . . 

“This gives the grand total value of the dairy products of the country as 
$454,900,000. If to this be added the skim milk, buttermilk, and whey, at their 
proper feeding value, and the calves yearly dropped, the annual aggregate value of 
the products of our dairy cows exceeds $500,000,000. This is regarded as a conserva¬ 
tive estimate, and does not include the manure product, which has a very largo but 
quite uncertain value. 

“If the value per head estimated for cows in this country, viz, $22 to $25, is 
accepted, these animals produce nearly 50 per cent more than their own value, 
annually 

Based on the estimates made, the author believes that u the average 
cow of the country is far below a standard which is desirable and 
entirely practicable,” and emphasizes tlie need of continued improve¬ 
ment in dairy cattle. A standard given is f>,000 lbs. of milk and 200 to 
225 lbs. of butter per cow annually. 

“Every possible influence should be exerted to induce dairy farmers to weed out 
their herds and keep fewer cows and better ones. At least the average quality of 
cows kept for dairy purposes should be brought up to a respectable and profitable 
standard. For the present the cow owner may reasonably require something over 
2 gal. of milk per day for 4 months, then 2 gal. a day for the next I, and at least 
2 months more in milk during the year, with constantly decreasing yield. This pro¬ 
vides for an annual average yield of 5,000 lbs. of milk, or about 575 gal., which is 
a fair ideal standard for the dairy cow in the United States.” 

In the discussion of the statistics from the Eleventh Census, the 
number and quality of neat cattle, the milch cows on dairy farms, total 
amount of dairy products, the milk production, and the production of 
butter and cheese on farms and in factories are considered. 



DAIRY FARMING-DAIRYING. 


163 


“The increase in the number of milch cows on farms between 1880 and 1890 is the 
largest ever reported, and in 1890 the number to every 100 of the population (20.4) 
was greater than at any census since 1860. At the censuses of 1850,1860,1870, and 
1880 the number of milch cows reported as on farms was 6,385,094, 8,585,735, 
8,935,332, and 12,443,120, respectively, the number per 100 of the population ranging 
from 23.2 in 1870 to 27.5 in 1850. . . . 

“■The North Central Division [from Ohio to Kansas and north] witnessed during 
the decade ending with 1890 an exceedingly large increase in the number of its 
milch cows and, as will be shown hereafter, a remarkable development of its dairy 
industry. The total number of ni loll cows reported as on farms in the 12 States 
comprised in this division is 8,240,999—49.91 per cent of the total number in the 
United States, and an increase of 2,838,918 upon the number reported from these 12 
States in 1880. . . . 

“In Iowa there are no fewer than 32 counties in which there are more than 1,000 
milch cows for every 1,000 of the population, Delaware County standing at the head 
of these and all other counties in the United States with the high average of 1,630 
to 1,000.” 

A summary of the number of milch cows and the production of milk, 
butter, and cheese by States and grand divisions is given in the fol¬ 
lowing table: 

Dairy statistics by States. 


[From the Eleventh United states Census, 1890. J 


1 

Slates and Territories. 1 

j 

Milch i 
cows. 

MiU (all 
prod'i r d on 
iarms). 

Brttermaae 

on farms, i inatie 

j creameries. 

Cheese 
made on 
t farms. 

Cheese 
made at 
factories. 

The United States... 

North Atlantic Division .. 

Maine. 

New Hampshire. 

Vermont. 

Massachusetts. 

Rhode Island. 

Connecticut. 

New York. 

New Jersey. 

Pennsylvania. 

South Atlantic Division... 

Delaware. 

Maryland. 

District of Columbia... 

Virginia . 

West Virginia.1 

North Caioliim. 

South Carolina. 

Georgia.. 

Xumbrr. 
16,511,950 ] 

Gallon 9. 
5,209,125,567 

Pound*. \ Pounds. 
1,024,223,468 '181,281,916 

Pounds. 

118,726,818 

Pounds. 
238,035,005 

3,351,001 

1 435,739,255 

246,788,544 | 48,245,272 

6,093,671 

132,545,023 

157,278 
109,423 
231,419 
172.046 
23,043 1 
127,892 | 
1,440,230 , 
161, f 7tS 1 
927,251 

I 57,969,791 

I 42,033,268 
l 90,712,230 
82,571,924 

1 10,010,547 

54,413,822 
, 663, 917, 240 

1 64,003, 953 

308,906,480 

15,593,315 
7,942,840 
23,314,063 
8,358,703 
965,436 
7,196, 095 
98,241,813 
8,367,218 
76,809,041 

1,406,041 

1, 919,590 
5,085,377 
2,051,597 
233,783 
3,173,164 
14,485.702 
499.531 
19,390,387 

696,052 
341,235 
609,586 
122,900 
24,631 
112,566 
4,324,028 
23,613 
439,060 

755,761 
103,386 
5,582,827 
202,633 
300,000 
195,955 
119,762,496 
563,628 
5,018,837 

1,369,406 j 

331,728,677 

78,270,9U| 2.143,928 

271,291” 

144,000 

32,571 
142,198 
863 
273, C34 

1 188,492 

223,416 
107,184 
287,717 
113,388 

10,699,362 
46, 601, 218 
459,978 
78,143,439 
59 449.060 
55,250, 663 
23,833, 631 
52, 234,508 
5, 056,790 

2,026,498 
9,909,602 
13, 769 
17,019, 066 
14,063,627 
13,129,374 
5,737, 557 
14,483,323 
867,105 

466,761 1 
847,277 

811,800 
18,000 

359 

9.573 

109,187 
74,372 
60,760 
2,476 
12,833 
1,7,11 

14,000 

109,000 
21,000 

Florida . 

North Central Divibion— 



8,240,999 

2,719,414,705 | 520,625,030 129,925,952 1 C, 669,421 

103,556,440 

Ohio. 

Indiana. 

Illinois. 

Michigan. 

Wisconsin. 

Minnesota. 

Iowa . 

Missouri. 

North Dakota . 

South Dakota . 

Nebraska . 

Kansas. 

794,831 

1 579,287 

1 1,087,886 
497,611 
702,620 
593,908 
1,498,418 
851,076 
88,289 
210,240 
503,045 
741.780 

320, 925,396 
200,310,797 
367,269,464 
224, 537,488 
303,701.134 
182, 908,973 
480,901,411 
193,931,103 
26, 566,112 
59,666,525 
144,768, 263 
201,608, 099 

74,990,307 j 
48,477,766 
57,121.486 : 
50,197,481 
46,295.623 
34 766,400 
72,8 >3,079 
43,108,521 
5,712,566 
13,127,2 U 
27,818,078 
46,117,076 

j 6,532,485 
1,677, 088 . 
1 25,553,422 1 
2,145, 731 
14, 059, 876 
. 18,911,095 
53,143,140 
1,529,647 
446,296 
532, 513 
6,076,783 
4,317,876 

1,068.083 
300,948 
343,456 
328,682 
906,266 
676,642 
1,038,358 
| 288,020 
131,374 
303,051 
461,831 
750,210 

21,185,971 
830,552 
10,005,477 
5,041,778 
53,708,695 
3,615,628 
4,705,576 
1,384,397 
49,000 
250,812 
804,618 
1,974,136 
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Dairy statistics "by States —Continued. 


States and Territories. | 

Milk tall 
produced on 
farms). 

Butter made 
on iarms. 

Butter 
made at 
creameries. 

Cheese 
made on 
farms. 

Oheese 
made at 
factories. 

South Central Division.... 

Number. 
2,829,657 

Gallon*. 

519,693,663 

Pounds. 
135,192,272 

Pounds. 
110,679 

Pounds. 
338,367 

Pounds. 

31,300 

361, 516 
345,311 
292, 088 
310,159 
' 167,223 

1 1,003,439 
i 16,756 

330,165 

118,497,289 
107,657,116 
55,508,687 
50,803,371 
12,881,927 
118,475,320 
1,544,280 
54,325,673 

29,038,406 
28,314, 387 
14,548,435 
12,988,637 
2,089, 774 
32,100,560 
387, 020 
15,724,144 


64,822 
69,919 
6,131 
4,898 
3,930 
145,730 
1,600 
21,323 


Tennessee. 

Alabama ............. 

65,990 

31,300 

Mississippi.. 



Texas. 

44,689 





Western Division. 



! 720,767 

202,549,207 

43,346,105 

820,185 

4,774,068 

1,745,802 

24,143 
11,684 
76, 948 
18,507 
4, 874 
45,982 
9,273 
27,278 
70, 721 
114,156 
317,201 

6 038,096 

3 064,588 
19, 680,791 
717,155 
709,225 
8,614, 694 
2,532,052 
5,085,863 
19,873,281 
25,012,276 
111, 191,186 

3,062,185 
428,269 
3,282, 086 
86,042 
115, 203 
1,759, 354 
489, 657 
1,078,103 
3,482, 225 
4,786, 277 
26,776,704 


11,512 
15,196 
87,183 
18,931 
10,855 
163,539 
51,207 
207,213 
71,281 
205,576 
3,871,575 


Wvominer_.... _ 



Colorado . 

New Mexico . 

Arizona ............... 

339,000 

44,500 

Utah . 

Nevada . -.......... 

55,800 

13,200 

Idaho. 

Washington. 

Oregon. 

California. 

id, 650 
1,500 
138,468 
271,767 

116,640 

249,700 

230,540 

1,091,222 


“The total production of milk on farms in the United States in the year ending 
December 31, 1889 (not including farms of less than 3 acres, except where $500 worth 
of the produce of the farm had been actually sold during the year), was 5,209,125,567 
gal., equivalent to 315} gal. for each milch cow reported on June 1, 1890, and to 83 
gal. per head of population. 

“The total production of butter on farms (as above defined) in the year ending 
December 31,1889, was 1,024,223,468 lbs., as compared with a total of 777,250,287 lbs. 
in 1879, and the total production of cheese, 18,726,818 lbs., as compared with a total 
of 27,272,189 lbs. in 1879, an increase of 246,973,181 lbs., or 31.78 per cent in the pro¬ 
duction of butter on farms, and a decrease of 8,545,671 lbs., or 3 per cent, in the 
production of cheese on farms. . . . 

“The most noteworthy fact in connection with the production of hutter on farms 
is that, notwithstanding the great extension of the creamery system and the decline 
in the amount of bntter annually exported, such production has increased even more 
rapidly than population. To go back to the census of 1850, it is found that the total 
production of hutter on farms in 1849 was 313,845,306 lbs., or 13.51 lbs. per capita of 
of population. In 1860 the amount reported was 459,681,372 lbs., or 14.62 lbs. per 
capita. In 1870 the amount reported was 514,092,683 lbs., which gave an averago of 
only 13.33 lbs. for each inhabitant Up to this time there had been no creamery but¬ 
ter reported, but in 1880 the production of farm butter averaged 15.50 lbs. for each 
inhabitant, and that of creamery hutter 0.58 lb. for each inhabitant, tbe total aver¬ 
age being thus 16.08 lbs. At the Eleventh Census, however, the production of hut¬ 
ter on fauns alone averaged 16.33 lbs. per capita of the population, and such had 
been the increase in the production of butter in creameries that the total production 
of bntter averaged no less than 19.24 lbs. per unit of the population. . . . 

“The whole of the States from which a smaller production of farm hutter is 
reported than at the Tenth Census belong to the North Atlantic Division. Every 
other portion of the country shows an increase in its production of butter on farms, 
and, as a rnle, tbe States that have witnessed the greatest extensions of the creamery 
system, such os Wisconsin, Minnesota, Iowa, and Nebraska, show also the greatest 
increase in the production of butter on farms. The North Central Division, which 
produced72.03 per cent of the total production of creamery bntter, produced 50.83 per 
cent of the total amount of farm butter, and its production, both on farms and in 
creameries, per capita of the population, is much higher than that of any other of 
the 5 grand divisions of States. . . . 
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“Of the States in which the production of butter on farms and in creameries is of 
the greatest import mice, relatively to population, Vermont has a production of over 
80lbs. per capita, Iowa of over 60 lbs., South Dakota of over 40 lbs., and Wisconsin, 
Minnesota, North Dakota, Nebraska, and Kansas of over 30 lbs. ... 

“While nearly 6 times as much butter is made on farms as in creameries, nearly 
13 times as much cheese is made in factories ns on farms, and while the production 
of cheese on farms shows a decrease of nearly one-third, such decrease is more than 
douhly offset by the increase in the production of cheese m factories. It is exceed¬ 
ingly interesting to observe how the production .of cheese on farms has gradually 
given place to the factory system and how the remarkable change that has been 
brought about is shown in the statistics of successive censuses. . . . Iu 1870 the 
factory production amounted to 109,435,229 lbs., in 1880 to 215,885,361 lbs., and in 
1890 to 23S,013,565 lbs. . . . 

“Thetotal production of cheese on farms and in factories per capita of population 
was not only less in 18S9-’90 than in 1879-'80, but even less than in 1849-50. In Wis¬ 
consin this total production iu 1S89-T0 averaged 33.7 lbs. for each inhabitant, in New 
York 20.7 lbs., and in Vermont 18.6 lbs. For the entire country, however, the aver¬ 
age per capita of population was only 4.10 lbs., of which less than 5 oz. represented 
the production on farms. Only in California, Idaho, Vermont, Nevada, and Maine 
did the production on farms average 111). or upward for each inhabitant. 

“In connection with the relative decline of cheese making in the United States, of 
which there is further evidence in the fact that the total production per milch cow 
in If 89-*90 was 4 lbs. less than in 1879-*80 t reference may be made to the fact that the 
total exports of cheese in the fiscal year ending June 30, 1890, were only 95,376,053 
lbs. as compared with a total of 127.553,907 lbs. in the*fiscal year ending Juno 30, 
1880.” 

Tables and diagrams are given showing the total cheese and butter 
production in 181*0 by States; the progress of dairying for half a cen¬ 
tury; butter, cheese, and condensed-milk factories; and cattle and farm 
statistics by States. 

Dairying in foreign countries is briefly discussed, and statistics and 
diagrams are given of the cows and cattle in a large number of foreign 
countries. 

“Canada is our chief competitor in the foreign cheese market. Recent statistics 
show that its dairy interests per square mile are comparatively small. ... In 1890 
the total cheese production of Canada was less than that of New York, and her butter 
production was slightly greater than that of New York, but less than that of Iowa. 

“During the 10 years from 1880 to 1890 the production of cheese in Canada increased 
80 per cent and the production of butter 11 per cent. In the same period the cheese 
production of the United States increased less than 6 per cent and the butter pro¬ 
duction 50 peT cent. In the same time the number of cows increased 16 per cent in 
Canada and over 32 per cent in the United States, and population increased 12 per 
cent in Canada and 25 per cent in this country.” 

The population, number of cows, and production of butter and cheese 
per square mile iu each State and Territory are shown, and the rank of 
each State and Territory in regard to land area, population, production 
of dairy products, etc. Some figures are also given on the average value 
of the cow, the number of cattle of different breeds, and the growth of 
the factory system in the United States, and in conclusion dairy statistics 
later than 1890 are given for 15 States. 
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Report of the Chemical Institute of Budapest for 1895, M.Ball6 

( Client. Ztg.j '20 (1600), Xo. 2s\ j). 218 ).—In its control and inspection 
work the institute examined 1,753 samples of milk and 260 samples of 
butter. As usual, considerable difficulty was experienced in detecting 
u half milk,” or milk partially skimmed or diluted with skim milk, and 
the specific gravity of the solids was found very useful in this respect. 
As an illustration, the data are given for whole milk, skim milk, and 
a mixture of the two, collected at the central milk depot, as follows: 

Analysis of whole mill:, skim milk, and “mixed” milk. 



Specific 
gravity at 
15° 0. 

Specific 
giavity of 

1 solids at 
13° C. 

1 

, Dry 

1 matter. 

1 Ash. 

3Tat. 

Solids 
not fat. 

Whole milk. 

“ Mixed ’ milk. 

Skim nulk.j 

1.0122 
1.0325 
l.OolT 

1.3370 
1.3700 j 
1.5130 

! Per cent. 
12 3700 
11.0200 
9.5100 

Per cent 
0.65U0 
.6700 
.6bUQ 

Per cint. 
3.1500 
2.7800 
.4100 

Per cent 
8. 9200 
8.8400 
9.0700 


Except for the specific gravity of the solids, the mixed milk is said 
to be within the limits for whole milk. To prevent diluting milk with 
skim milk, the following limits were fixed for milk in Budapest: Spe¬ 
cific gravity of milk at 13° C., 1.020 to 1.034; specific gravity of serum, 
at least 1.0265; dry matter, at least 12 per cent; fat, at least 2.8 per 
cent; solids-not-fat, 8.1 to 9.3 per cent. The milk of cows in the neigh¬ 
borhood is said to contain rarely less than 3.5 i>er cent of fat. 

Analyses are given of 4 samples of goose fat tried out by the analyst. 

Further experiments in cream ripening: Flavor, ajoma, acid, 
H. W. Conn ( Connecticut Storm Sta. Bui 10, j pp. 16). — This bulletin 
gives a popular report on the results of bacteriological studies of cream 
collected at a number of creameries in (Connecticut during May and 
June, and also during the fall and winter. From the cream as many 
different species of bacteria as possible were isolated and studied. The 
detailed results of these studies are not given. 

“[There were found] bacteria of all tho general typos, some prodncing lactic acid 
and rapidly souring milk and cream, others developing an alkaline reaction and 
curdling the milk by the production of rennet, others again exerting a putrefactive 
effect upon the milk, and btill others that have seemingly no c 0’ect whatsoever upon 
the milk or cream. Tho various types were in almost equal abundance among the 
species collected, except that the number of forms that have no appreciable effect 
upon milk is considerably larger than those belonging to any of tho other classes. 

“In the early summer the variety of bacteria found in the cream has been found 
to he greater than at the other seasons of the year thus far tested (no examinations 
have yet been made of the cream of the late summer or early fall). In nearly all of 
the samples of cream collected in May, and particularly in June, the number of dif¬ 
ferent species was very great, not only when different samples were compared with 
* aeh other, hut in the same sample of cream. This would naturally have been antici¬ 
pated and is probably closely associated with the green food of the cows. It appears 
not unlikely that in this fact lies tho explanation of tho high quality of butter flavor 
commonly developed during these months. Not only is tho variety greater, hut the 
number of bacteria found in tho cream during these months is vastly in excess of 
that found under similar conditions in the cooler months of the year.” 
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In one aeries of experiments the milk of 8 cows kept in the same barn 
in adjoining stalls and fed in the same manner was tested individually, 
the milk from each cuw being drawn into sterilized bottles. These tests 
were repeated a number of times. The number and kind ot* bacteria 
in the milk of the different cows varied greatly, and k ‘no 2 of these 8 
samples of milk, when left to themselves and carefully guarded from 
outside contamination, underwent the same kind of fermentation.” The 
milk of the same cow at different times also differed as to its bacterial 
flora. During the year the author separated about 70 different species 
of bacteria from milk and cream, and of these about 55 have been tested 
in ripening cream to determine their effect upon the butter. In making 
these tests 4 lots of cream were pasteurized, 3 lots being subsequently 
inoculated with the culture of the same bacteria, and the fourth not 
inoculated. After ripening, the cream was churned and the butter 
tested. 

Some of the deductions from these studies were that the fermenta¬ 
tion in the inoculated cream was very different from that in control or 
uninoculated cream; that most of the bacteria found in cream are harm¬ 
less or beneficial; that flavor is independent of acid, and that aroma 
is independent of flavor and acid. 

“Of the species of bacteria producing good flavors in the butter the majority were 
of the acid-producing class; 8 were lactic organisms, 6 were among the class which 
would be described as alkaline species. . . . 

“Independent of the acid it is doubtful whether there was enough difference in the 
flavors produced by the 2 classes of organisms to enable ns to separate them from 
each other in this way. 

“Of the 9 species described as producing injurious effects upon the butter, 6 
belonged to the acid-producing class, while 3 belonged to the class developing alka_ 
line reaction. 

“From these facts it appears to me a safe and perfectly legitimate inference that 
the flavor is a matter entirely distinct from the acid. . . . 

“Among the 65 species studied only 6 have been found as yet to produce an aroma 
which has been described in my notes as a good typical butter aroma; [and] none 
has been among the acid-producing organisms. The 6 either develop an alkaline 
reaction or have no especial effect upon the reaction of the milk. . . . 

“It is, however, interesting to note that in the hands of European bacteriologists, 
so far as their experiments have gone, somewhat similar results have been obtained. 
There are upon the European markets several different kinds of pure cultures of 
bacteria used by creameries for ripening their cream. All of them are of the lactic- 
acid type and none of them is capable of developing aroma to any considerable 
extent. . . . 

“It is consequently an interesting and an important point if we find that this 
butter aroma is associated with a different class of organisms from those which 
produce lactic acid. Herein we probably may find a partial explanation of the 
reason that the aroma of butter developed during the months of May, June, and 
July is of a higher character than that produced during other months of the year, 
since at this period the cream, as already noticed, is provided with a larger variety 
of bacteria, and therefore among them there is a greater chance of finding not only 
those producing acid, hut also some which give rise to an aroma. 

“ It has been found in these experiments thus far that none of the 55 species tested 

5096—Ho. 2-6 
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combines all of the 3 characters, the power of producing flavor, acid, and aroma. 
Some develop flavor with the acid, others develop aroma with flavor, and others 
develop aroma without any special flavor. . . . 

“Lastly, it is interesting to notice that among the species of bacteria which pro¬ 
duce good flavor in the butter are found some that were quite widely distributed 
during the month of June.” 

Bacteriological investigations in the dairy, G. J. LETJFVEisr (Bpt. 
TJltnna Agl. Inst1894 j pp. 85-39).—The influence of pasteurization and 
cooling upon the bacteria content of milk .—Separator skim milk was 
pasteurized in a “Separator Heater No* 2” and cooled in a cooler. 
Samples of milk were taken in sterilized flasks directly before and 
after pasteurization, and also after the cooling. The flasks wore left 
standing at room temperature until the milk was coagulated. In 6 
trials the average length of time before the milk coagulated was: 
TJnpasteurized milk, 58 hours; pasteurized milk, 112 hours; pasteur¬ 
ized and cooled milk, 81 hours. The temperature of the room ranged 
between 54 and 68° F., the average temperature being 01° F. The 
results showed that the pasteurized milk became infected while pass¬ 
ing over the open cooler. The bacteriological analyses also corrobo¬ 
rated this view. 


Xuniber of bacteria -per cubic centimuter of mill. 


Pasteurization temperature. 

TTnpasteur- 
i7ed milk. 

Pasteurized 

milk. 

Pasteurized 
and cooled 
milk. 

80° C. (176° F.). 

1,868, 000 
082, 000 
3,200, 000 
1,136, 000 

1,484,000 
150, 000 
542,000 
268,000 

1,738,000 
102,000 
618,000 
281,000 

85° 0. (185° F.)... 

80° C. (176 3 F.). 

75° C.<K>7°F ). 



The lactic-acid bacteria proper were killed by the pasteurization, 
and generally also the peptonizing forms found in the milk, the bac¬ 
teria remaining being only a few forms, chief among which was a 
micrococcus present in especially large numbers. This form coagulates 
the casein to a compact mass after a considerable period of time. The 
bacteria introduced in the cooled milk were largely lactic-acid forms. 
The bacteria content of the air of the dairy was found to vary between 
71 and 1,248 bacteria per liter. 

The bacteria content of the air of dairy and cattle bam. —The air was 
aspirated through sugar filters and the bacteria content of the same 
determined. The number of bacteria found per liter of air (September 
28) was as follows: 


In dairy: tfo. 

Before beginning of daily work. 28 

At close of churning. 56 

At close of separation and pasteurization.„. 71 

At close of cleaning and scrubbing. 26 

Before receiving milk... 22 
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At other times considerably higher figures were obtained: 


In cattle barn: No. 

5 a. m. before beginning barn work. 178 

6.30 a. m. at close of milking. 193 

8.30 a. m. at close of feeding bay. 504 

1.30 p. m. at close of noon rest.228 

3.30 p. m. at close of milking. 184 


Influence of milking on the bacteria content of milk .—The experiments 
were made with 3 different cows. The udder and lower parts of cow 
So. 1 were thoroughly washed and afterwards wiped dry; the udder of 
cow No, 2 was wiped with a dry towel, as is generally done by Swedish 
farmers; and that of cow No. 3 was not cleaned at all. Glass dishes 
10 cm. in diameter were exposed in each case for a second at the upper 
rim of the milk pail while the milking was in progress. The number 
of bacteria found per square decimeter was as follows: 


Influence of milking on bacteria content of milk . 


Samples taken— 

Cow No 1., 
Udder 
washed 
and wiped, j 

Cow No. 2. 
Udder 
wiped. 

Cow No. 3. 
Udder not 
cleaned. 

At beginning of milking..... 

47 

109 

210 

At close ol milking..... 

107 

87 

101 



Investigations concerning the presence of tubercle bacilli in milk. —The 
milk was examined according to Dr. K. ArnelPs method, but with nega¬ 
tive results.— e. w. woll. 

A bacteriological and chemical investigation of kefir, Essatj- 
low (Inaug. Biss . Moskow, 1895; abs . in Ztschr . ffleisch- und Milchhyg6 
(1896), No. 6, p. 110). —In examining kefir grains of various origin, the 
author was able to cultivate from them Sacckaromyees, Bacillus aeidi 
lacticu and Bacillus subtilis in every case. He believes all other micro¬ 
organisms in kefir to be impurities which can cause trouble in prepar¬ 
ing kefir milk. Neither of these 3 microorganisms alone can produce 
anything resembling kefir. Bacillus subtilis does not appear to take 
any part in the preparation of kefir grains (fungi)—it produces a skin 
or network which takes up the other 2 microorganisms. Alcohol, 
carbonic acid, lactic acid, and peptone were recognized in kefir. 

Cleanliness in handling milk: Bacteriological considerations, 
H. L. Bolley (North Dakota Sta . Bui. 21 , pp. 157-176 , figs. 6). —This 
bulletin contains popular statements in regard to the souring and 
other changes in milk, character of bacteria, sources of germs in milk, 
care of animals in the stable, pasteurization of milk for home con¬ 
sumption, with illustrations, precautions in regard to typhoid fever, 
and dairy inspection, together with a number of experiments. 

In the first experiment the germ content of the air in different 
localities showed that a a cleanly conducted creamery will show a low 
atmospheric germ content; and that the air of a good, clean stable 
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contains many kinds of germs in large numbers, at least, during work¬ 
ing hours/* 

Another experiment showed the variability of the bacteria content 
of river, hydrant, and well water. An account is given of an outbreak 
of typhoid fever the source of infection of which “seems inevitably to 
have been by way of the milk, traceable to a slough and small creek 
running through the pasture and stable lot of the farm/* 

An experiment was made on the effectiveness of direct steam for 
sterilizing milk utensils, the results of which “go to show that 20 
minutes’ direct steaming will destroy most germs not in spore form.” 

The results of other experiments are given on the germ content 
of different kinds of milk and of pasteurized products, the kind and 
number of germs which may fall into the milk pail during milking, the 
germs in the milk from the first part of the milking, and on cheese- 
curd inflation or pin-hole formation. An account of some of the work 
on cheese-curd inflation has already been given (E. S. R., 7, p. 991). 

“The inference to he drawn from these tests is that the germs which originated 
the gas holes iu the curds came from dirt falling from the flanks and udders of the 
animals. 

“Many similar tests, and over 200 qualitative cultural tests upon milk drawn 
through sterile milk tubes from 13 different cows, during both winter and summer 
months, at Fargo, substantiate this conclusion. In all these tests ol* milk from tin* 
normal udder no gas-engendering species have been taken. They have, however, 
often been met with in the milk open to dirt con taminations. H ence one may i eadily 
see the economic importance of cleanly methods of work with milk when considered 
from the standpoint of cheese making.” 

Power tests of centrifugal cream separators, A. W. Richter 
(Wisconsin Bid. 46, pp. 3S, jiffs. 5 , (Iffms. 12 ).—“During the past 
2 years a series of tests have been made to determine the power 
required for running the different kinds of centrifugal cream separators 
in use at the Wisconsin dairy school. In these trials machines have 
been managed and tests of skim milks made by representatives of the 
dairy school, instructions of the manufacturers regarding the running 
of the different machines being strictly adhered to.** 

Ten belt machines and 3 turbines were tested. Determinations were 
made in each ease of the capacity of the separator as operated, time 
and power required for starting, and the steam and power required for 
running. The results are reported iu detail and discussed. 

Some of the results are given in the following table: 
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Steam consumption of power separators . 


Bated 

capacity. 


Average 

capacity 

as 

operated. 


Steam 



required 
to start 
machine. 1 


Belt machines: 

Held Impro\ ed. 

United States No. 1 

Alpha No. 1. 

Alpha Acme. 

Be Laval: 

Standard. 

United States No. 
United States No. 5 

Baby No. 2 . 

Turbine machines: 


2,000-3,000 
X, 800-2,800 
2,000 
1,300 

1,000 

650 

300 

300 


Alpha No. 1. 

Do. 

Do. 

Imperial Russian 
Standard Russian 
Do. 


2,000 
2,000 
2.000 

1.200- 1,50') 

1.200- 1,500 
1,200-1,500 


2,775.0 
2.141.5 

Pounds. 

01.0 

67.4 

1.991.7 

48.6 

1,229.6 

59.0 

971.5 

126.9 

679.2 

38.7 

331.5 

44.5 

283.8 

28.3 

2,540.7 

88.5 

2,023.9 

97.9 

1,698.9 

107.6 

2,041.6 

84.9 

1,148.0 

126.8 

1,420.8 

105.2 


1 At the rate of 60 lbs. steam per indicated horsepower per hour. 


“ According to the above figures, we find a very marked difference in the power 
required to run the different machines and also in the pounds of steam per 1,000 
lbs. of milk as found in the last column. This difference, though it may appear 
surprisingly great, is easily accounted for upon a close inspection of the different 
machines. The greater portion of the work required to operate one of these sepa¬ 
rators is consumed in rotating the separator bowl; the quantity of milk passing 
through the machine has little effect upon the total power required, and conse¬ 
quently has a great effect upon the amount of steam required to skim 1,000 lbs. of 
milk. We have, therefore, every reason to conclude that the power required to run 
the machine varies chiefly with the mechanical construction and speed of the bowl, 
while the capacity of the machine further affects the amount of steam required per 
1,000 lbs. of milk separated. . . . 

'‘Considered from a standpoint of economy in the steam consumption, we find the 
Baby No. 2 most efficient. It might therefore occur to some of the readers of this 
bulletin that a number of these separators should be used in preference to one of the 
larger ones. There are, however, other conditions which must be taken into consid¬ 
eration. For example: Eight machines of the Baby No.2 will skim as much milk 
per hour as one machine of the Reid Improved style and will require a little less 
than one-third the steam. The floor space may he the same in both cases. The first 
cost of 8 machines of the Baby No. 2 would be much more than when nsing one of 
the Reid separators, while the extra work required to operate 8 machines and clean 
8 bowls as compared to that required to operate and clean one machine makes the 
use of the smaller sizes entirely impractical and really places the larger machine 
ahead of the smaller one in such cases as regards the total final cost. 

“The table shows that, generally speaking, the belt separator is more economical 
than the steam separator, although some of the turbines, especially the Imperial 
Russian and Alpha No. 1, running at a capacity of 2,500 lbs., compare very favor¬ 
ably with the belt machines, even surpassing a number of them. 

“The question often arises, Which of the 2 classes of machines, belt or turbine, is 
more economical in a skimming station? 

“A careful consideration of all points involved, including cost of machine, engine, 
shafting, running expenses, etc., shows that whatever difference there may be 
between the 2 styles of machines is on the score of convenience rather than 
economy.” 
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A table is given showing for different separators the distribution of 
material in the bowl, weight, speed of the bowl, etc., and these data 
are commented upon. 

Inspection of glassware used by creameries and butter fac¬ 
tories to determine the value of cream and milk, J. M. Bartlett 
{Maim Sta. Bui. 26,2d ser., pp. d ).—The Maine State legislature of 1895 
passed a law entitled “An act for the jn'oteotion of dairymen,” which 
required that “every individual or corporation buying milk or cream 
or apportioning its value on the basis of fat content shall have all the 
bottles and pipettes tested for accuracy, which are used in determining 
the percentage of fat, and each of these bottles and pipettes shall bear 
a mark showing that it has been so tested.” It is made the duty of the 
director of the station to test the apparatus, the actual expense being 
borne by the persons for whom it is done. 

“Any person operating the Babcock or other tests for determining the fat in milk 
or cream which is to he purchased or its value apportioned, must possess a certifi¬ 
cate of competency for such work. This certificate is to he issued by the Superin¬ 
tendent of the State College Dairy School in accordance with such rules and 
regulations as he may devise. 

“No one is allowed to use at any creamery, butter factory, cheese factory, or con¬ 
densed-milk factory where milk or cream is bought or its value apportioned, or to 
have in his possession, with intent to use, any sulphuric acid of less than 1.82 
specific gravity.” 

The bulletin describes the method of testing the apparatus, and 
gives a list of the persons .who have sent apparatus for testing. The 
bottles and pipettes are tested by means of mercury. Those found 
correct are marked “O. K.” 

“Only about one-half of the creameries of the State have sent their glassware to 
ns. ... In aU, 1,498 cream bottles, 210 milk bottles, and 96 pipettes were receivod 
prior to January 1. Thirty-nine of the cream bottles were found to be more inaccurate 
than the prescribed limit, 0.3 per cent, and were consequently thrown out. Twenty- 
four of the number, however, were found in 2 small lots, which evidently came from 
some unreliable manufacturer, as the error found was greater in those, in some cases 
over 0.5 per cent, than in any other lots. Of the 210 milk bottles all were correct, 
excepting 33 of one lot of 60. The errors in these bottles varied from 0.3 to 1 per cent. 

“The glassware as a whole, however, has been very satisfactory, and the new 
goods received from the manufacturers since the above act went into foiee have 
been exceptionally accurate, showing that the law has had the desired effect. No 
intentional fraud has been detected, the discrepancies discovered evidently being 
due to errors in graduating.” 

Report of the permanent Danish butter exhibitions, F. Funs 
(Copenhagen, January, 1896, pp. 24 ).—The report gives a list of 593 
creameries or private dairies -which exhibited their butter product dur¬ 
ing 1895, the creameries being arranged in classes according to the 
quality of the butter scored. The main results of more general interest 
refer to the summaries given of the average water content of the butter 
exhibited, and of the adoption of pasteurization in Danish creameries. 
In only 5 out of 593 creameries (0.8 per cent) did the butter exhibited 
during the year have an average water content of over 1C per cent, 
the highest average being 16.51 per cent. These 5 creameries were all 
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included among the number in the poorest class. The average percent¬ 
ages of water in tlie butter placed in the different classes according to 
the judges’ scoring were as follows: 

Per cent of water. 


Class A (scoring highest). 13.50 

Class B. 13.64 

Class C. 13.68 

Class D. 13.68 

Class E (scoring noorest'}. 13.79 


The average water content for all creameries during the year was 
13.70 per cent. The butter from 90 per cent of the creameries averaged 
between 12 and 13 per cent of water, and that from 42 per cent (250 
creameries) between 13 and 14 per cent of water. 

Eighty-six per cent of the creameries made butter from pasteurized 
cream, 44 per cent pasteurizing their cream at all times and 42 per 
cent a part of the time. Fourteen per cent made butter from unpas¬ 
teurized cream. Ninety-eight per cent of the, butter in the 3 highest 
classes was from creameries where the cream was pasteurized. —f. w. 
woll. 

Some butter investigations, V. Stein ( TUlskr . Landokon13 (1895), 
pp. 653-663). —Thirty-two samples of butter and 25 samples of fat from 
cream churned by the author were examined. The butter was produced 
on 3 Danish estates and by English analysts had been pronounced adul¬ 
terated. Most of the cows in the herds in question were far advanced 
in lactation. The samples were taken between September and March. 
The limits of the results obtained are shown in the following table: 


Results of examinations of "butter fat 



1 Single determination. 


The lowest figure found for the volatile acids according to the 
Wollny-Reichert method was in a sample of butter taken in October, 
when only 15 cows in a herd of 26 head were milking, all of which were 
u strippers.” The author warns dairymen not to export butter made 
almost exclusively from the milk of old milking cows, and advises send¬ 
ing it to a large creamery where it may be mixed with milk from new 
milch cows.— F. w. woll. 

Report of Oerebro Chemical Station and Seed-Control Station 
for 1894, J. W. Widen (Oerebro (Sweden): 1895,pp. 48 ).—This con¬ 
tains the usual accounts of chemical and seed-control work, includ¬ 
ing analyses of fertilizers (p. 117), feeding stuffs (p. 154), and dairy 
products. The following average analyses of 61 samples of creamery 
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butter are given: Water 14.52 per cent (11.60 to 17.80), fat 82.31 per 
cent (77.75 to 84.70), salt 1.93 per cent (1.5 to 2.3), casein 0.85 per cent 
(0.78 to 0.96). Tbe last 2 determinations were made in only 3 and 5 
samples, respectively.— f. w. woll. 

The effect of rennet on the proteids of milk and in cheese mak¬ 
ing, P. IIlLLMANN ( Inaug . Diss. Leijisic, 1805; abs . in Milch Ztg ., 25 
(1696), No. 6*, p. 80). — The action of rennet on milk results in 2 albumi¬ 
noids, one precipitated by the rennet, which the author calls paracasein, 
and the other whey albumen, which remains in solution. Experiments 
showed that the time of curdling was affected by the rennet, the tem¬ 
perature, and the dilution of the milk, although the amount of para¬ 
casein secured was only slightly affected by the first two. Dilution of 
the milk diminished the precipitation of paracasein somewhat, and the 
addition of calcium chlorid of known strength accelerated the cuidling 
and very materially increased the amount of paracasein precipitated. 
A very little calcium chlorid was found to be sufficient to bring about 
this increase. The acidity of the milk, which is closely related to the 
content of soluble lime salts, was also an important factor. Likewise 
the ash content, especially the lime. Rennet was more effective on the 
milk of new milch cows than of cows well advanced in the period of 
lactation, which is attributed to a decrease in lime with the advance 
of lactation. In other words, a high lime content of the milk accom¬ 
panied by a high acid content are requisites for a large yield of para¬ 
casein, and high lime and acid contents are usually found especially at 
the beginning of lactation and usually with a high protein and casein 
content, so that these factors have a perceptible effect on the relative 
yield of paracasein. The rennet is said also to change the soluble 
proteids of the milk to a form more difficult to precipitate, i . e., to a cer¬ 
tain extent more soluble. It is believed that under conditions especially 
favorable paracasein can probably be formed from the milk albumen. 
The author proposes to carry on practical experiments in a cheese 
factory to determine whether the proportion of curd can be increased 
by the means suggested. 

Feeding milch cows, L. Drum el ( Jour. Agr7 (1896), 1 Vo. 76, pp. 163, 164). 

On the fat content of milk and the choice of breeds, K. Plelm (Deut. 1 audio. 
Presse, 28 (1896), No. 81, p. 268). —A popular account of the development of a dairy 
herd. 

The different forms of udders and teats {Vent, landw. Presse, 23 (1896), Nos. 48 , 
pp. 426, 427, figs. 11; 58, p. 466, figs. £).—Extracts from Prof. G. Pusch's new book on 
the judging of cattle (Die Beurteihnigslehre dea Eludes. Berlin: Paul Parey). 

Camels’ milk, vchst Dinkler (Pham. Ztg., 41 (1896), p. 804; abs. in Chein. Ztg., 20 
(1896), No. 42, Eepertp. 156). —The average composition is said to be: Fat, 2.5; 
casein and albumen, 3.6; milk sugar, 5, and “ salts ” 0.65 per cent. This places the 
camels’ milk in the first rank as a substitute for human milk. Aside from its com¬ 
position, it possesses a further advantage over cows’ milk of yielding a flocculent 
curd, similar to human milk, favorable to digestion. Camels’ milk is white, sweet 
in taste and odor, clean and agreeable. 

Methods of milk investigation, Sommxrfbld ( Die Methoden derMilchun tors uchung % 
Berlin: A. Eirsohioald, 1896). 
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A new butter machine, T. B. O'Neil ( Jimer. Agr. (mid, ed.), 1896, July 25, p. 66, 
fid-1)* 

Milk registering scales (Dent, landw . Presse, S3 (1896), No. 65, p. 580, fig. 1). 

The creamery industry, E. E. Kaufman (North Dakota Sta. Bui . 22, pp. 37, figs. 
18 ).—This is a purely popular bulletin on modern dairy machinery, the advantages 
of a creamery, testing of milk, the organization and establishment of cooperative 
creameries, plan for creamery building, outfit required, etc. 

Dairying in Australia, A. C. Macdonald (Cape of Good Mope Dept. Agr. Bpt. on 
Dairying in Australia, pp. 93, figs. 61 ).—The report is the result of an investigation 
made by the author at the instance of the local government of the Cape of Good 
Hope. It gives statistics of the dairy exports of Victoria, showing the increase in 
the butter export from 369$ tons in 1889 and 1890 to 11,584$ tons in 1894-'95; relates 
the manner in which the government has encouraged the industry, and describes the 
live stock and dairy management and the creamery management, with numeious 
illustrations of creamery buildings and equipment. The relative-value plan of pay¬ 
ing for milk and cream and several forms of the Babcock test are described in 
detail, together with refrigerating machines and plants. 

Dairying in India, J. W. Moluson (Indian Agr., 21 (1896), No. l,p. 15 ).—Bombay 
is for India the great center for butter making and for the export trade in butter. 
Ice is cheap, and good butter can not be made there without it, except in cold 
weather. Much of the butter is made without ice and will not keep long. 

During the past year the average number of pounds of buffalo's milk required to 
make a pound of butter ranged from 10.5 to 12.7, being the least in the hot Benson 
when green fodder was scant. 
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Annual Report of Kansas Station for 1895 (Kansas Sta. Bpt. 1895 , pp. I- 
XXIV ).—Brief general review of the work of the year, a financial statement for the 
fiscal year ending June 30,1895, an inventory by departments, list of previous publi¬ 
cations, and a general index to Bulletins 49-56. 

Press notes during 1894 and 1895 ( Texas Sta. Bui. 87, pp. 657-789, fig. 1 ).—This 
is a compilation of the more important articles contributed to the agricultural press 
of Texas by members of the station staff during the years 1894 and 1895. u These 
articles are of two kinds, (1) those relating directly to results of experiments, and 
(2) a small number of letters writteu in reply to actual letters of inquiry upon all 
the varied subjects embraced in the term * Texas Agriculture. * An index to this mat¬ 
ter is added at the close of the bulletin to assist in locating the special subjeccs 
treated in itB pages.” 

The world’s markets for American products—Norway ( V. S. Dept. Agr., Sec¬ 
tion of Foreign Markets Bui. 7, pp. 68 ).—Among the topics treated are area and popu¬ 
lation, finance, agriculture, fisheries, shipping, commerce, customs tariff, and foreign 
trade. The report of the consul at Stavanger is given. * 

Arizona agriculture, W, S. Devol (Arizona Sta. Buis . 17, pp. 3-80; 18, pp. 33-54 ).— 
These bulletins consist of a synopsis of the proceedings of a convention of farmers, 
fruit growers, and stockmen of the Territory held at Phoenix October 18 and 19,1895, 
under the auspices of the station and the Phoenix Chamber of Commerce. Popular 
addresses were made on The Economic Distribution of Water, by J. McMillan; The 
Adaptation of the Water Supply of Arizona to Its Farmers, by C. W. Crouse; WateT 
Supply, by E. M. Boggs; The Prevention of Blight in the Strawberry and Tomato 
Plant, by A. C. Lockwood; Economic Fungi, by J. W. Tourney; The Experiment Sta¬ 
tions, by W. S. Devol; Cattle Feeding, by F. A. Gulley; Dairy Advantages of the 
Salt River Valley, by F. A. Hongh; Alkali, by R. H. Forbes; Caliaigre, by R. H. 
Forbes; The Growing of Grapes and Their Treatment to the Raisin, by H. H. Logan; 
Citrus Fruits of the Salt River Valley, by J. S. Tait; and Economic Insects, by J. W. 
Tourney. 



NOTES. 


Illinois University and Station.— P. (3. Holden, from Michigan Agricultural 
College, has been elected assistant professor of agricultural physics in the univer¬ 
sity and assistant agriculturist in the station* J. C. Blair, of Cornell University, 
has been engaged as assistant in horticulture in the university and station in place 
of 6. W. McCluer, resigned. W. J. Fraser has resigned his position as assistant in 
agriculture and has been elected instructor in dairying in the university and assist¬ 
ant in dairy science in the station, rice W. A. Powers, resigned, T. I. Mairs, of the 
Missouri University, has been engaged by the director to superintend field experi¬ 
ments. The chemical laboratory, which was partly destroyed by fire in August, has 
been repaired and is again in use by the chemical department of the university. 
Temporary quarters for the chemical department of the station have been provided 
in Natural History Hall. 

Indiana Station.—' W. B. Anderson, B. S., a graduate of the School of Agricul¬ 
ture of Purdue University, class of *96, has been appointed assistant agriculturist in 
the station. Important improvements have been made in the construction of now 
accommodations for the chemical and veterinary departments. Both of these depart¬ 
ments now have laboratories with superior appointments. 

Maine Station.— Fred C. Moulton, assistant chemist, has resigned, and his place 
has been filled by Henry B. Slade, a graduate of Brown University. L. J. Shepard 
was appointed September 1 as assistant horticulturist, rice H. P. Gould. 

Oregon Station.— H. B. Miller has been elected president of the State Agricul¬ 
tural College and director of the station. 

Texas Station.— James Clayton has resigned his position as associate professor 
of agriculture in the college and agriculturist to the station, and B. C, Pittuck, a 
graduate of the Texas Agricultural and Mechanical College, has been appointed 
assistant in agriculture in the college and station. 

Virginia Station. —Dr. F* S. Roop has been appointed assistant veterinarian to 
the station. 
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The energy with which the agricultural experiment stations in the 
United States have undertaken to bring the results of their investiga¬ 
tions home to the farmer has excited the admiration of foreign leaders 
in agricultural progress. _ The system which we have adopted for fre¬ 
quent publication and wide distribution of station bulletins is without 
a parallel elsewhere. It undoubtedly brings the stations close to the 
farmers and Recures the support of the people. The labor involved 
in the preparation of station publications is ro great and the funds 
required for the printing and distribution of these publications con¬ 
stitute so large a share of the total resources of our stations that 
questions relating to the proper form and style of station publications 
are worthy of the careful attention of Rtation workers and managers. 
Already these matters have been much discussed at conventions of 
station officers and on other occasions. Nevertheless a general survey 
of our station literature indicates that there is still room for improve¬ 
ment in the manner of presenting Rtation investigations to the jmblic. 

It is taken for granted that in a general way station publications 
may be divided into two classes—technical and popular. In the tech¬ 
nical publications accuracy and clearness are the chief elements of 
style needed to show whether a good piece of work has actually been 
accomplished. In the popular publications there must be, in addition, 
a careful consideration of the best way to interest the reader—to 
instruct him without wearying him, and to leave him with definite 
ideas of the practical usefulness of the woik described. It is granted 
that the translation of science into the language of the people is a 
difficult task. But for the very reason that this is so it does not 
become the writer of station bulletins to give evidence of haste or 
carelessness in his literary efforts. lie can not be allowed to plead 
pressure of time and other work as an excuse for the slovenly per¬ 
formance of one of his most important duties. It is of comparatively 
little use to make or record experiments if they are so reported as to 
confuse or mislead the inquirer after scientific or practical truth. 

And what stumbling-blocks we put in the way of our farmer readers 
by using unfamiliar technical terms when the people’s English would 
have served our purpose far better. We were recently much grieved 
to find a bulletin from one of our stations, which has a good record tbr 
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the readability of its bulletins, marred by this defect. In detailing tie 
results of tests of separators terms are used in this bulletin which 
may be very familiar to the mechanical engineer, but which are unintel¬ 
ligible to laymen, especially when referred to solely by abbreviations. 
Such a bulletin should certainly be accompanied by a key or an inter¬ 
preter. The work reported in this bulletin is of great merit, but in 
their present form the details are lost to the average reader. 

The character of the tables and their relation to the text are matters 
which are often too slightly considered by the writers of station bulle¬ 
tins. Many readers have an aversion to tables, which is largely to be 
credited to the blind, involved manner in which data are not infre¬ 
quently tabulated. Tabulating requires not a little skill and study. 
The table should have a title explaining what it is about; the column 
headings should be as brief and plain as possible; as a rule only like 
measures should be put in the same column, and the table should not 
cover too many points. It should be so constructed that it will be self- 
explanatory to a large degree, and will enable the reader to take in the 
general plan at least at a glance. It is a kind of word picture, and 
the picture should be so well drawn that the reader will comprehend it 
without protracted study. Moreover, he should, if possible, be attracted 
to examine it, and not led to skip it. In a popular bulletin if a table can 
not be so constructed as to attract the reader, it is at least worth con¬ 
sidering whether it should not be omitted or relegated to an appendix. 

With regard to illustrations, we hold that they should not be used 
unless they serve to explain or amplify the text or to instruct the reader 
at least as well as words can do. To make a picture book of a station 
bulletin is hardly legitimate, though if the pictures are first class in 
conception and execution we can condone such a lault. But to print 
poor pictures which do not really illustrate the text is unpardonable. 
It is a good rule to make the text as good as you can, and then make 
the pictures of higher grade than the text. 

And when great pains have been taken to write a good bulletin and 
to procure fine illustrations, why spoil it by sending it to a poor printer 
or using cheap paper or bad ink ? We appreciate the difficulties under 
which some stations labor in this matter. It certainly is too bad that 
local laws or regulations should make it necessary to have the people’s 
literature ruined by bad typography. There may of course easily be 
extravagance in printing, but it is only fair that good type and clean 
paper should be used in giving to the world what it has cost so much 
patient effort to obtain. 

Least excusable is careless proof reading. We have good reason to 
know how difficult it is to secure absolute accuracy of detail on the 
printed page, but when, as in a recent ease, a score of errors in spelling 
is found in a list of plants, not to mention the improper use of capitals 
and italics* something is wrong. 



THE FORMATION OF FAT IN THE ANIMAL BODY. 


Selik Sosxnr, Ph. D. 

The controversy regarding the formation of fat in the animal organism 
began with Liebig, who advanced a theory just the opposite of that 
ordinarily accepted. In 1742 the idea was first advanced by Beccaria, 
in Bologna, that animals take the substances which form their tissues 
ready-made from the vegetable kingdom. This theory had many fol¬ 
lowers, among others Prout, in England, while in France Dumas, a con¬ 
temporary of Liebig (1842), is especially worthy of mention. The chief 
point of the theory was that animal fat was derived from the fat of 
plants. 

Liebig 1 disputed this deep-seated belief. He called attention to the 
relation of the nitrogenous constituents of food to (hose of the body, 
and from the fact that Carnivora consume no sugar, starch, or vegeta¬ 
ble gums, drew the conclusion that these substances are not really 
nutrients—that is, they can not build blood. Further, since the nitro¬ 
genous constituents of plants and of blood have a similar composition, 
it follows that the nitrogenous constituents of the food of Herbivora 
contain the elements necessary for the formation of albumen. 

In normal life processes sugar, starch, and vegetable gums undergo 
combustion in the organism, and are excreted in the form of carbon 
dioxid and water. That iR, they are really fuel, and serve for the produc¬ 
tion of heat. If, however, respiration is hindered by a lack of exercise 
or a rise in temperature, fat accumulates in the organism of Herbivora. 
Fat must have its origin in the nitrogen-free nutrients. Their carbon 
remains in the body in the form of fat when there is not enough oxygen 
to burn it to carbon dioxid. 

Such was Liebig’s new theory. The phenomena of fermentation and 
decay .seemed to strengthen it, as did also the discovery by Huber and 
Gundlaeh that bees make wax when fed on wax-free honey. The 
theory was further strengthened by the discovery by physicians that a 
formation of fat followed the consumption of food rich in sugar, starch, 
and similar substances, and also by the observation of farmers in fat¬ 
tening animals with rice, maize, peas, lentils, potatoes, and turnips. 

Liebig attempted by the aid of statistics to overturn the theory of 
Dumas and Boussingault that animals take the substances used in the 
formation of tissue ready-made from the vegetable kingdom. 


‘Ann. Cheft. nnd Phann., 45 (1843), p. 112. 
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Three one-year-old pigs which were fed for 13 weeks on peas and 
potatoes yielded on slaughtering from 150 to 165 lbs. of fat. The food 
consumed contained at most not more than 25 lbs. of fat. In the same 
way, 2 experiments by Boussingault with cows showed. 1,050 gm. and 
2,305 gm., respectively, of butter fat in the milk unaccounted for even if 
it is assumed that all the fat in the food consumed was used for the 
formation of fat in the body. However, it is a fact that considerable 
quantities of the fat consumed are found in the excreta. 

Boussingault, Dumas, and Payen 1 again attempted to show that 
sufficient fat was contained in the food of herbivora to account for the 
fat formed in the organism. They reasoned that wax is formed by bees 
fed only honey and sugar m just the same way that milk is produced 
from the tissues of the body when the diet does not contain sufficient 
fat and protein. In the other cases they explained the fatty tissue 
gained or the butter fat produced by the assumption of a higher fat 
content in the food consumed. For instance, they used 7.59 per cent 
for the fat content of maize, while Liebig considered it only 5 per cent. 

Boussingault made 2 new experiments with cows. In the first, 7 
cows were fed for one year upon hay. Assuming that it contained 1.8 
per cent of fat, the amount consumed would furnish 689 kg. of fat. 
The milk produced contained only 673 kg. of fat. Assuming that the 
hay contained 2 or 3 per cent of fat, it would have furnished 700 or 
1,149 kg., respectively. In the author’s opinion, however, the hay con¬ 
tained even more fat. In the second experiment a daily ration of straw 
and roots furnished 1,110 gm. of fat to account for 915 gm. in the butter. 

The opponents of Liebig, however, were gradually compelled by their 
own investigations to accept his theory of the formation of fat. This 
was the case with Dumas and Milne-Edwards, who published their 
investigations on the formation of wax by bees m 1843. They were 
followed by Boussingault and Payen in 1845, 

Dumas and Milne-Edwards 2 made their experiments with bees as 
follows: The fat in the bees was determined at the beginning and end 
of the experiment. The food consisted of pure honey or sugar. If 
the bees did not draw upon their own tissues, wax must have been 
formed from the sugar consumed. The first experiment did not sub 
stantiate Liebig's view, since each bee produced only 0.5 mg. of wax, 
although its body contained 2 mg. at the beginning of the experi¬ 
ment. A second experiment, however, furnished a fine proof of the 
correctness of Liebig’s theory. A swarm of bees was fed honey 
only for 32 days and produced 11.515 gm. of wax, although the liouoy 
consumed contained only 0.607 gm. of fat. Each bee produced 0.0064 
gm. of wax. The bodies before the experiment contained 0.0018 gm. of 
fat and 0.0042 gm. at its close, and the weight of each bee had also 

I Ann. Ckiin. et Pbys., ser. 3, 8 (1843), p. 63. 

J Ann. Chun, et Phye., ser. 3 f 14 (1845), p. 400 ; Coznpt. Rend., 17 (1843), p. 581; 
Ann. Sci. Nat. Zool., ser. 2, 20 (1843)., p. 174. * 
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increased 0.106 gm. According to this, each bee must have produced 
0.0081 gm. of wax from honey. 

On the ground of some experiments in fattening a goose, which he 
published in 1811, Persoz also concluded that fat was formed from car- 
bohydiates. Persoz fed geese maize and they accumulated more fat 
than the maize contained. He also fe<J geese food containing very 
little or no fat—for instance, maize with the fat removed, potatoes, oi^ 
starch and sugar—nevertheless the geese gained considerable fat. 

In spite of the experiments which had been made and criticised— 
for instance, Gundlach and Huber's research on the formation of wax 
by bees, Playfair’s on the production of milk.by cows, and Persoz’s on 
the fattening of geese—Boussmgault 1 made new experiments on the 
formation of fat with swine, geese, and ducks. 

A pig was fed from birth until it was 8 months old on potatoes, skim 
milk, rye meal, and swill. The food contained 6.72 kg. of fat. At birth 
the pig's body contained 0.65 kg. of fat, and at the end of 8 months, 
15.18 kg.; that is, 11.83 kg. of fat had been formed, although the food 
consumed contained only C.72 kg., aside from the amount contained in 
the mother’s milk which tbe pig consumed during the first 5 or 6 weeks 
of its life. In another experiment 9 pigs in 98 days produced 13 t 6 kg. 
more fat than was contained m the food consumed. In a third experi¬ 
ment 0 geese, which were fed on maize, produced in 31 days 3.290 gm. 
of fat which must have been formed from the starch of the food. 

Following this, Payen, the last of Liebig’s opponents, declared his 
belief in the formation of fat from carbohydrates, and pointed out the 
experimental errors which had prevented the discovery of the truth 
for so long a time. 

This closes the first period of tlie history of the question of the for¬ 
mation of fat. It will be seen that in this period practically the same 
theories were held which are held to-day—a half century later. This 
standpoint, correctly pointed out by Liebig, was, however, not reached 
without much opposition from Yoit and his followers. 

Two decades (1815-1865) intervene between the work of Liebig and 
Yoit. During this time the formation of fat from carbohydrates was so 
thoroughly believed in that more feeding experiments along these lines 
were not deemed necessary. The only important investigations were 
those of Robert Thomson (1847) and of Lawes and Gilbert (1853 and 
1862). In studying the effect of various rations on the yield of milk 
ami butter, Thomson 2 observed that tlie amount of butter increased 
with the increased consumption of nitrogenous food. He concluded 
that this u was due to some other cause than chance.” Lawes and Gil¬ 
bert’s work will be discussed later. 

Aside from these agricultural experiments the question of the forma- 
tion of fat was to uched upon in a fe w ex periments which were made for 

1 Ann. Ohim. et Phys., ser. 3,14 (1845), p. 419; Compt. Rend., 20 (1845), p. 1726. 

3 Ann. Chem. nnd Pli&rm., 61 £1847), p. 228. 
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some other purposes. Thus F. Hoppe 1 discussed the formation of fat 
from protein in the study of the utilization of cane sugar in the body. 
In 1S59, in his investigation of ci the constituents of milk and its early 
decomposition products” Hoppe 2 found that when milk was allowed 
to stand for a time exposed to the air tho amount of fat in it increased. 
In 18G6 Ssubotin* published work which seemed to confirm Hoppe’s 
conclusions. In 1807 Kemmericli found that this increase in the fat 
content of milk was due to the action of microorganisms. When the 
spores of these organisms were destroyed by heat and the vessel con¬ 
taining the milk kept sealed, the amount of butter fat and albumen in 
the milk always diminish, as a result of oxidation processes. 

Ssubotin also observed that with dogs the greatest quantity of fat was 
very often found in the milk when, the food consisted of meat. Kem- 
merich observed this also, and said that it could be stated with almost 
absolute certainty that butter fat in milk was a cleavage product of 
albumen radicals. 

The gradually accumulating evidence of this nature, together with the 
medical discoveries which were made, furnished ground for a theory of 
the formation of fat from protein. 

In 18G9 G.von Voit 4 reviewed the new theory in a thorough and care 
fully written article, and sought to overthrow Liebig’s theory of the 
formation of fat from carbohydrates. Liebig’s theory was strengthened 
by the fact that it was possible to transform carbohydrates into many 
of the compounds nearly related to fats, and also by the fact that the 
fat in the food consumed was not sufficient to account for the fat actu¬ 
ally formed in the body. The compounds just referred to are, however, 
only lower members of the fatty acid series and could be formed also 
from cleavage products of albumen. For instance, the drops of oil 
which are found in some seeds could be derived as well from albumen 
as from starch, since the parts of plants which contain fat generally 
contain considerable albumen. In plants oxygen could split off from 
starch and leave compounds poorer in oxygen, but in the animal organ¬ 
ism this is not the case. Oxygen can only be liberated m combination 
with some of the hydrogen or carbon of carbohydrates. 

As an instance of the formation of fat from protein, Yoit cited the 
fact that adipocere is often formed from nitrogenous tissue, muscles, etc., 
when portions of the animal body are kept under water or when a body 
is buried m a wet soil. Observations on this subject were made by 
Fourcroy, Gibbes, Quain, Gregory, G. Liebig, R. Virchow,WethenlI,and 
Mickaelis. It was also observed by Rudolf, Wagner, Husson, Middle- 
dorff, and Dawes that testicles, the crystallin lenses, blood, frog muscles, 

Wirchow’s Arch. path. Anar. nnd Physiol., 10 (1856), p. 144. 

s Virchow's Arch. path. Anat. nnd Physiol., 17 (1859), p. 417. 

3 Centbl. med. Wissensch., 1866, No. 22; Virchow’s Arch. path. Anat. nnd Physiol., 
36 (1866), p. 561. 

4 22tachr. BioL, 5 (1869), p. 79. 
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and cooked albumen were changed into fat when introduced into the 
abdominal cavity of living animals. The substances were inclosed in 
collodium, gutta-percha, organic membrane, or even in glass tubes to 
prevent the infiltration of fat. Voit very justly observed that the sub¬ 
stance inclosed in a glass tube might just as well be kept in a water 
bath at about 40°, since in this case the body temperature was the only 
factor which could have any influence. He kept glass tubes containing 
pieces of meat and cooked albumen for 3.J months in a water bath at 
40°. At the end of this time he found an increase in the fat content of 
the substance, but the amount was very small. 

The fact of a fatty metamorphosis and the accumulation of fat in ani¬ 
mal organs which was observed and investigated by Fick, Rokitansky, 
Reinhard, and Virchow; further observations regarding fatty degen¬ 
eration by Wittich, Forster, Wundt, and others; and the fatty meta¬ 
morphosis of the entire body of new-born children (Buhl), lambs, colts ? 
calves (Fiirstenberg), and pigs (Roloff), were all regarded by Voit as 
proofs of a very general process which changed protein into fat. Fur¬ 
ther, there was the increase in fat observed by Blondeau in the ripening 
of cheese. This was disputed by Brassier, but confirmed by Kemmerich. 

All these observations led Voit to make experiments, the purpose of 
which was to investigate the question of fat formation. The respira¬ 
tion experiments made by him and Pettenkofer 1 in 1861 and 1863 had 
already convinced him that the carbon which was not recovered in the 
excretory products was retained in the organism as fat. Some of the 
experiments on which Voit founded his theory will be discussed in 
detail. 

From February 16 to March 14,1863, a dog was fed daily 1,500 gm. 
of meat; 3.8 gm. of the carbon contained m the food was, on an aver¬ 
age, not recovered in the excretory products. This small deficit was 
not regarded as due to experimental errors. Voit believed that the 
3.8 gm. of carbon was used in the formation of 5 gm. of fat. 

At the meetiug of agricultural chemists in Munich in 1865 a paper 
entitled “The formation of fat in the animal body, and fattening,” 2 was 
read by Voit, in which he described his experiments with dogs on the 
formation of fat from protein, and also those on carbohydrates. At 
ibis meeting it was decided that independent investigations should be 
carried on by Voit and G. Kiihn with milch cows in order that the 
formation of fat from protein by Herbivora might be studied. 

Voit made 2 experiments in which he fed the cows a ration for 
increase. He comments on the results of the experiments in these 
words: “ It is very probable that the fat from the food and that from 
the metabolized protein would account for the fat of the milk, and also 
a large part of the milk sugar besides.” 3 

1 Ann. Chem. und Pharni., 2 Suppl., 1862-1863, p. 361, 

s Landw. Vers. Stat., 8 (1866), p. 23. 

3 Ztschr. Biol., 5 (1869), p. 79. 
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Iu calculating the results of these experiments it was necessary for 
Voit to assume some factor to represent the formation of fat from protein. 
Although he himself calculated that 40.8 gm. of fat could be formed 
from 100 gm. of protein, he adopted the figures which Ilenneberg had 
found a year before, viz, that 51.4- gm. of fat could be formed from 100 
gm. of protein. 1 From the analogous case of the fermentation of sugar 
Ilenneberg calculated that the nitrogen of the protein would be split 
off in the form of urea. With the aid of these figures Yoit calculated 
in his 2 experiments with cows that the fat contained in the food, 
together with that formed from protein, was sufficient to account for not 
only the fat m the milk, but also the milk sugar in it. Thus in this 
case it was possible to disregard carbohydrates entirely iu considering 
the formation of fat, and very probably also m the formation of milk 
sugar. 

Kuhn published the results of his investigatious in 1868. He fed 
cows a ration rich in protein and poor in fat, while Voit, as has already 
been said, fed a fattening ration. In Kuhn’s first experiment there 
were 10 to 15 gm. and in the second experiment 35.5 to 39 gm. of fat in 
the cow’s milk in excess of the amount which could be accounted for 
by tbe fat and protein in the food consumed. There remained no car¬ 
bon which could serve for the formation of milk sugar, and its origin 
must be sought in another source. In the first case there were found 
303.5 gm. and in the second case 343.5 gm. of milk sugar. 

Yoit criticised these experiments on the ground that with such poor 
food as Kuhn fed to his cows the body would lose fat. It was a ques¬ 
tion if the secretion of milk which was observed could be maintained 
on such diet; in other words, whether the milk glands when no food was 
consumed did not use the tissues of the body. 

In the formation of wax by bees the value of protein is not so easily 
seen. In the experiments on this subject by Huber and Gundlach, 
Dumas and Milne-Edwards the bees made m one case in ,6 days an 
amount of wax equal to 6 per cent of their own weight, and in another 
case in 32 days an amount equal to 13 per cent of their weight. If* 
protein was lacking in the food the bees could easily have supplied the 
small amount necessary from their own body tissue. 

These experiments only point at a formation of fat from carbohy¬ 
drates. On the other hand, Berlepsch’s experiments, in which the bees 
were fed with honey and j>ollen, indicate decidedly a formation of fat 
from protein; the bees which were fed with honey and 117 gm. of pollen 
made 33 gm. more of wax than the bees fed with honey alone. 

For various reasons Yoit doubted the accuracy of the results of experi¬ 
ments made by Liebig, Boussiugault, and Persoz on different animals, 
and did not accept their conclusions. The experiments of Lawes and 

1 W. Henneberg, Landw. Vers. Stat., 10 (1868), p.437 and footnote p. 456; Tagebl. 
Naturforscb. Versamml., 1876, Suppl., p. 169. Lawes and Gilbert, Rpt. 22d Meeting 
itoitisb. Assn, at Belfort, London, 1853, p. 323. 



THE FORMATION OF FAT IN THE ANIMAL BODY. 185 

Gilbert, however, could not be vso easily set aside. They fed 0 pigs for 8 
to 10 weeks with different rations, ami on slaughtering them determined 
the gains in flesh and fat. In 3 eases the fat and protein of the food was 
sufficient to account for the gains in fiit; and this was the case when 
the ration contained the greatest amount of protein. In 4 other cases, 
when the amount of protein consumed was not so great, on an average 
29 per cent of the fat accumulated could not be accounted for by the 
protein and fat in the ration, and must have been derived from carbo¬ 
hydrates. And again, in 2 cases, namely, those in w’hich the most fat 
was accumulated and the least protein was fed, and the ratio of protein 
to nitrogen-free nutrients was that which experience has shown to be 
the most desirable, there was 37 per cent of fat which could have been 
formed only from carbohydrates. Voit could not deny that these experi¬ 
ments of Lawes and Gilbert indicated that carbohydrates were con¬ 
cerned in the formation of fat, and indeed these experiments opened up 
a new line of thought, the outcome being that the old idea of Liebig 
which Yoit had opposed was held more firmly than ever. 

From experiments made by Yoit, Ssubotin, Eadziejewsky, and Hoff¬ 
man (which will be considered m detail later), Weiske/ believing that 
the formation of fat from protein by Carnivora was proved, undertook, 
in conjunction with E, Wildt, an experiment with ings. The experi¬ 
ment was begun with 2 animals, but 1 soon died. The ration fed 
consisted of starch, bran, and potatoes. It was found that the small 
amount of protein contained m this ration was sufficient for the forma¬ 
tion of fat. However, these experiments were very justly criticised. 
The grounds of the criticism will be considered in another place. 

Eadziejewsky, Ssubotin, Hoffman, and others endeavored to solve 
the problem as to whether the fat of the food was really transferred to 
the fat cells of the body. Up to this time this was the ordinarily 
accepted belief. 

Eadziejewsky -fed a dog with erucin, the glycerid of ereucic acid, 
but could find only very small quantities of it in the tissues. Subbotin 3 
fed a dog spermaceti and found none at all m the fat cells and only 
traces in the intestinal fat and internal organs. He therefore concluded 
that in the case of Carnivora the fat of the food did not pass directly 
into the fat cells of the body. 

Instead of erucin and spermaceti Hoffman 4 fed a dog bacon, which 
contains a fat normally present in the animal body, and obtained 
results just the opposite of those of Eadziejewsky and Ssubotin. The 
amount of fat found by him in the dog’s body was much greater than 
could have been possibly formed from protein, and it was proved that 
the fat of the food passed directly into the cell tissues. 

*Ztschr. Biol., 10 (1864), p. 1. 

5 Ceutbl. zned. Wissensch., 1866, No. 23, p, 353$ Virchow’s Arch, path Anat. und 
Physiol., 43, p. 268. 

®Ztschr. Biol., 6 (1870), p. 73. 

«Ztschr. Biol., 8 (1872), p. 153. 
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Perewozudkoff, Will, Ewald, Munk, and Lebedeff also attempted to 
solve tills problem. These investigators were particularly interested 
in the transformation of fatty acids in the animal body. Radziejewsky 
fed a dog with mutton-tallow soap, and found that 8S.5 per cent of the 
amount fed was assimilated. Perewoznikoff, 1 who fed a dog a mixture 
of glycerin and fat-free soap, and also injected in the duodenum of the 
dog a mixture of soap and glycerin and a soap solution without glyc¬ 
erin, found that fat might be formed in the mucous membrane from 
soap and glycerin. 

In experiments made with live frogs and frog muscles, Will 2 observed 
the transformation into fat of chemically pure palmitic acid with and 
without glycerin, and also of saponified palmitic acid. I. Munk, 3 who 
also furnished proof that fatty acids as well as fats are protectors of 
protein, fed a dog lard and the fatty acids made from it. He showed, 
further, that the fatty acids which are generally absorbed as an emul¬ 
sion are for the most part changed into fat by synthesis with glycerin. 
A. Lebedeff 4 fed a dog tributerine for a long time, but none of this sub¬ 
stance was found stored up iu the organism. However, Lebedeff 5 * soon 
reported other experiments in which dogs were led linseed oil and mut¬ 
ton tallow and these substances were found in their organs and tissues. 
I. Munk® repeated these experiments of Lebedeff with all possible pre¬ 
cautions and confirmed his results. Further, the same investigator 
confirmed the synthesis of fatty acids of the food to neutral fats which 
he had discovered in an investigation of the chyle. Experiments were 
made with a dog which had fasted until the body contained no fat. In 
one experiment he fed erucic acid, and in another the fatty acids 
which are obtained from mutton tallow, and in each case observed a 
considerable deposit of the corresponding neutral fats. Finally, in 
1890, Munk, together with Kosenstein, confirmed this synthesis by 
investigations of normal human chyle, which was obtained through a 
cannula. 

The formation of fat in the ripening of cheese and the making of wax 
by bees were soon shown to be proofs of the new view regarding the 
formation of fat from carbohydrates. Nadina Sieber 7 investigated 3 
sorts of Roquefort cheese m different stages of ripening. The results 
of the analyses showed that the ripening consisted of a loss of water 
and the decomposition of protein, but did not include an increase of fat. 
O. Kellner, 8 who studied the ratio of fat to the constituents of the 

l Centbl. med. Wissensch., 1876, p. 851. 

a Pfltiger’s Arch. Physiol., 20 (1879), p. 255. 

a Verhandl. physiol. Ges. Berlin, 1879, No. 13, p. 94; Virchow’s Arch. path. Anat. 
nnd Physiol., 80 (1880), p. 10. 

4 Ztschr. physiol. Chem., 6 (1882), p. 149. 

•Centbl. med. Wissensch., 1882, No. 8, p. 129. 

Bois-Raymond’s Arch. Anat. nnd Physiol., 1883, p. 273. 

7 Jour, prakt. Chem., ser. 2, 21 (1880), p. 203, 

8 Landw, Vers. Stat., 25 (1880), p. 39, 
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cheese which could not be changed by the ripening process, viz, the 
phosphoric acid and calcium, also found that in the ripening of u Back- 
stein” cheese there was no formation of fat. 

W. von Schneider 1 investigated the making of wax by bees, and from 
his analyses of pollen he showed that Berlepsch’s experiment, in which 
bees were fed with 117 gm. of pollen, indicated that Yoit’s position was 
incorrect, and pointed rather to the formation of wax from carbohy¬ 
drates. The 117 gm. of pollen contained 22 gm. of protein. This could 
yield at most 12 gm. of wax, but 33 gm. of wax was made. Of this 12 
gm. could have been formed from protein, 10 gm. could have existed as 
wax previously formed in the bodies of the bees, and the remaining 11 
gm. must have been formed from carbohydrates. E. Erlenmeyer and 
A. von Planta-Reichenau 2 made investigations with bees, feeding them 
sugar (rock candy). From each 8 gm. of sugar consumed there was 
produced 1.589 gm. of fat which could not possibly have been formed 
from protein. The nitrogen and fat content of the bees themselves 
remained unchanged during the experiment—that is, wax was not 
formed at the expense of their own body protein or fat. 

In 1881 the publication of a long series of articles on the feeding of 
farm animals was begun, which indicated even more decidedly the for¬ 
mation of fat from carbohydrates, and taken in connection with the 
experiments of Lawes and Gilbert, mentioned above, and the experi¬ 
ments with bees just cited, placed this theory beyond all doubt. 

The next experiment which should be cited was made in 1876 and 
1877 by Henneberg, Kern, and Wattenberg with sheep. This ws the 
first experiment with Herbivora m which the attempt was made to 
prove the formation of fat from carbohydrates. Henneberg first called 
attention to this experiment in its relation to the formation of fat in 
1881. Its bearing on the question was observed before this by the 
investigators, but was first pointed out by E. von Wolff. A sheep was 
fed for 70 days with lucern hay, maize meal, and turnips. Only 6,872 
gm. of fat could have been formed from the fat and protein in the food. 
However, 9,730 gm. was actually found. 

It is possible to criticise these experiments. For instance, this animal 
may have consumed more food and more protein than other animals in 
the same series, or too large a factor may have been used m computing 
the amount of fat formed from protein. But granting all this, the 
experiment still shows that there was a direct formation of fat from 
carbohydrates. 

F. Soxhlet 3 showed that according to the investigations of Schulze 
and Barbieri the potatoes which Weiske and Wildt fed in their experi¬ 
ments contained from 35 to 52.6 per cent of non albuminoid nitrogen, 
and that therefore only 67 to 85 per cent of tbe fat formed could have 

1 Aim. Chem. nnd Pharm., 162 (1872), p. 235. 

3 Bienen Ztg., 1878, No. 16, p. 181; and 1880, No. 1, p. 1. 

^Ztschr. landw. Ver, Bayern, 1881, p. 423. 

6128—No. 3-2 



188 


EXPERIMENT STATION RECORD. 


been formed from protein, and 15 to 33 per cent must bare been formed 
from carbohydrates, Soxhlet himself made 3 experiments with Yolk- 
shire pigs which he fed with rice, a food poor in protein and fat but 
rich in starch and also free from aniids. One pig gained 10.082 kg., 
and another 22.18 kg. In one ease protein could yield 1.779 kg. of fat, 
and in the other case 3.6S5 kg. It will be seen that the pigs produced 
3 or 0 times more fat than could have been formed from the protein and 
fat in the food. 

B. Schulze 1 2 made an experiment with 8 geese. They were divided 
into groups of 2 each and were fed with different mixtures of rye bran 
and potato starch. Schulze assumed the formation of fat from aspara- 
gin, but it bas not been proved, and he calculated the hypothetical 
quantity of fat by Ilenneberg's method. In one case 13 per cent and 
m another 17.(5 per cent of the total quantity of fat formed must have 
been derived from carbohydrates. 

N. Tscliirwmsky 3 fed pigs with barley alone and with the addition of 
starch and sugar. In one case there was a gam of 8,376 gm. of fat, and 
only 3,707 gm. could have been formed from the fat and protein in the 
food—that is, 4,869 gm. must have been formed from carbohydrates. 
In another case there was a gam ot 5,429 gm. of fat, only 1,523 gm. of 
which could have been derived from the protein and fat m the food. 

S. Chaniewski 3 made experiments with geese, and found a gain of 
269 gm., 640.2 gin., and 145.24 gm. m the different oases, of which 73.3 
gnu, 136.52 gm., and 60.08 gm., respectively, could have been formed 
from*the fat and protein assimilated from the food—that is, 71.7, 78.6, 
and 86.7 per cent must have been formed from carbohydrates. 

As late as 1881 Yoit 4 still held to his old opinion, but through the 
accumulated evidence was compelled to acknowledge the possibility of 
a formation of fat from carbohydrates. In a lecture “On the formation 
of fat iu tha animal body,” delivered m 1886, Yoit said that he had. 
never denied the possibility of the formation of tat from carbohydrates; 
he had simply said it was not proved, and if this proof was now fur¬ 
nished italid not follow that he had erred m his judgment. The new 
experiments of Soxhlet, Tschirwmsky, Schulze, and Chaniewski all 
contained errors, since all assumed a hypothetical value for the com¬ 
position of the animal body at the'beginning of the experiment which 
can not always be determined with accuracy by analyzing the ticsh of 
another similar animal. Pettenkofer’s respiration apparatus, in which 
all the excretory products were measured, ottered an experimental 
method free from error. 

Erwin Voit and G. Lehmahn had made experiments with geese and 
determined the respiratory products. On the first day of feeding the 

1 Larulw. Juhrb., 11 Q882), p. 57. 

2 Lmnlw. Vers. Stat., 29 (1883), p. 317. 

*Ztschr. Biol., 20 (1881), p. 179. 

4 Hermann's Hamlbuck der PIlyBiologie. vol, 6, 
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geese they observed that more oxygen was combined with carbon than 
was necessary for the formation of fat, and therefore concluded that 
not fat but glycogen was formed. It was necessary to take carbo¬ 
hydrates into account in considering the formation of glycogen and 
eventually of 27 gm. of fat per day. One goose produced 22 gm. of fat 
and another 10 gm. of fat per day from carbohydrates. On an average 
17 per cent of fat was produced from the starch assimilated. Indeed, 
by applying Henneberg’s principle of the cleavage of protein without 
the action of air a maximum of 41 gm. of fat could be formed from 
100 gm. of starch, together with 48 per cent of carbon dioxid and 11 
per . ent of water. Voit believed that it was true that if much starch 
and little fat and protein were supplied fat would be formed from the 
starch. The carbohydrates must be far in excess of the amount actu¬ 
ally required if fat is to be formed from them. If much fat % or protein 
and little carbohydrates are assimilated from the food, then the first 
two will account for the fat formed and the carbohydrates will be 
burned in the organism. Voit therefore held to the idea that the pro¬ 
tein and fat of the food were the ordinary sources from which fat was 
formed in the animal body. 

The experiments which have been cited up to this time as proofs of 
the formation of fat from carbohydrates have been made with Omnivora 
and Herbivora. Munk and Rubner made experiments with Carnivora— 
that is, dogs. Munk 1 fed a dog, which had fasted for 31 days and 
become very poor, 200 gm. of meat daily with starch, gradually increas¬ 
ing the amount of the latter from 250 to 500 gm. In order to protect 
the protein more fully, for 10 days 100 gm. of gelatin per day whs also 
fed. The dog remained in good health for 23 days, but on the 24th 
day suffered from diarrhea and the experiment was discontinued. The 
dog’s body yielded 1,070 gm. of fat. Of this at least nine-tenths, or 
900 gm., must have been formed during the experiment. The food con¬ 
sumed could have furnished 172 gm. of fat, assuming that 12 per cent 
of fat can be formed from protein, this being the highest value found 
by Voit; or it could furnish 490.3 gm. of fat, assuming that Henne¬ 
berg’s figure—51.4 per cent—represents the amount of fat formed from, 
protein. On the last assumption 470 gm, of fat, or 49 per cent, must 
have been formed from carbohydrates 5 and even assuming that fat 
can be formed from gelatin, with Voitfs figure 203 gm. and with Hen¬ 
neberg’s 162 gm. of fat still remain which must have been formed from 
carbohydrates. 

Rubner 8 fed a dog for 2 days 100 gm. of cane sugar and 85 gm. of dry 
starch daily, after a preliminary period* of 13 days on a meat diet and 
2 days of fasting. Duriug the 2 days 89.5 gm. of the carbon consumed 
was not excreted; of this amount 13 gm. were derived from the fat in 
the food consumed and the cleavage of the protein; carbohydrates 

1 Virchow’s Arch. path. Anat. und Physiol., 101 (1885), p. 91, 

* Ztttchr. Biol., 22 (1886), p. 272. 
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furnished tlie remainder, 76.5 gm. Assuming the formation of glycogen, 
asE. Yoit had done in his experiments with a goose, there still remained 
41.8 gm. of carbon which it must be assumed was furnished by the car¬ 
bohydrates. Thus a proof of the formation of fat from carbohydrates 
in Carnivora also was furnished by Munk and Rubner. 

E. Meissl 1 made experiments with pigs, feeding them rations with 
different nutritive ratios. The pigs were first fed in 2 experiments a 
ration of lice, the nutritive ratio being 1:11.8 and 1:13.7, respectively. 
They were then fed a ration of barley, the nutritive ratio being 1:7. 
And finally they were fed a mixture of rice, meat meal, and slightly 
sour whey, the nutritive ratio being 1:2.44. The respiratory products 
were measured with a Pettenkofer respiration apparatus. It was found 
that in the first experiment, with the wide nutritive ratio, from 88.2 to 
88.3 per cent of the fat accumulated must have been formed from starch, 
and in the second experiment 71 per cent. In the third case (meat meal 
ration), with a narrow nutritive ratio, 4.6 per cent of the fat must still 
have been formed from starch. In these experiments 100 gm. of starch 
yielded 19.6, 23.1, and 11.9 gm. of fat, respectively. The possible tlieo- 
retfcal amount is 41.5 per cent of fat. In the rice ration more than one- 
half and in the barley ration more than one-fourth of the fat theoretic¬ 
ally possible was actually formed from carbohydrates. Up to this time 
Yoit had observed the formation of no more than 12 per cent of fat from 
protein. 

Briefly recapitulating, Munk’s theory 2 that fat is formed from the 
excess of fat or fatty acids, carbohydrates, and protein m the food con¬ 
sumed would have been regarded as final but for the new work pub¬ 
lished from 1891 to 1894. When PfUiger ? formulated his new theory 
that protein, when present, was the sole source of muscular energy, he 
raised the question whether or not it was necessary that a cleavage of 
protein into fat should take place in the animal body before muscular 
energy could be produced. 4 He examined in detail all the proofs of the 
formation of fat from protein offered by Yoit. In the first place, Pet- 
teukofer and Yoitfs computation seemed to rest on a false assumption 
of the composition of meat. Yoit did not take into account the fact 
that lean meat ordinarily contains 0.91 per cent of fat and 0.5 per cent 
of glycogen. If on a diet of lean meat all the nitrogen is recovered in 
the excretory products, but a part of the carbon consumed is retained, 
it is very possible that protein was split up and used for carrying on the 
life processes of the organism, while the glycogen and fat contained in 
the meat consumed was stored up in the body. Further, Yoit assumed 
a higher carbon content and a lower nitrogen content for lean meat than 
was found by Playfair, Boeckmann, Rubner, and Pfliiger. According 


i Ztsohr. Biol., 22 (1886), p. 63. 

s Munk nnd Uffelmann, Die Ernahrung des gesunden nnd kianken Menscheu, 2d 
ed., 1891, p. 56. 

*Pfltlger , 8 Areh. Physiol., 60 (1891), p. 98. 
tpftUger’s Arch. Physiol., 51 (1892), p. 229, * 
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to Playfair and Boeekmann, the ratio of nitrogen to carbon is 1:3.451, 
according to Yoit it is 1:3.684, a ratio 6.7 per cent greater than 
that of Playfair and Boeckmann. According to Rubner, the ratio of 
nitrogen to carbon is 1:3.277, and according to Pfliiger, who takes into 
account the glycogen in the meat, it is 1:3.22. The difference between 
Pfliiger’s and Yoitf s ratios is sufficient to account for all the fat which 
Yoit assumed was formed from protein. Pfliiger shows this very plainly 
in most of Yoit’s experiments. The classic experiments of Pettenkofer 
and Yoit offer no proof of the formation of fat from protein. 

The other proofs of the formation of fat from protein were either 
overthrown by Pfliiger or shown to point just as clearly to the forma¬ 
tion of fat from carbohydrates as from protein. 

Lack of space forbids the consideration of this point in detail, which 
has been given more fully elsewhere. 1 

The conclusion of Salkowsky and Munk that Pfliiger’s criticism of 
Yoit is in the main justifiable seems warranted, and it maybe said 
that Pfliiger s recalculation of the results has overthrown Yoit’s funda¬ 
mental proposition. By his new law of nutrition Pfliiger makes p the 
carbohydrates and fat of the food consumed the sole sources of fat. 

Among the more recent investigations which have been reported 
that of a Japanese, Kumagawa, 2 should be mentioned. In his careful 
resume, “The formation of fat,” he makes the following points: (1) 
The animal body (dog) nnder normal conditions has no tendency to 
produce fat from protein. (2) If protein is supplied in so large a quan¬ 
tity that it exceeds all the needs of the organism the nitrogen-free 
nutrients supplied with the protein are no longer utilized in the organ¬ 
ism, but the fat is stored up and the carbohydrates supplied are trans¬ 
formed into fat and also stored. 

Both Pfliiger and Kumagawa deny the possibility of the formation 
of fat from protein which has been so long assumed. Both consider 
that the fat and carbohydrates of the food are the only sources from 
which fat can be formed in the organism. 

To the practical stock raiser a knowledge of the scientific aspect of 
the subject is of great value. It is of the utmost importance for him 
to realize in fattening animals that in addition to a definite quantity of 
protein, which is absolutely essential, those feeding stuffs must be used 
which contain an abundance of fat and carbohydrates. 

l Soskin, Jonr. Landw., 42 (1894). 

3 Mitt. med. Fao. k. jap. Univ. Tokio, 3 (1894), No. 1. 
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On the action of certain plant acids on insoluble phosphates in 
the presence of nitrates, (t. Loges (Nene Zhchr. Bvbenz. Ind., 46 
(1390), No. lb, pp. 173, 174 ).—In experiments with H. yon Liebig’s 
method, 1 in'whieh 2 gm. of substance is digested for 48 hours, with occa¬ 
sional shaking, with 5 gm. of acid potassium oxalate and 250 gm. of 
water, 27 to 47 per cent of phosphoric acid of Thomas slag was dis¬ 
solved, while 40 t,o 98 per cent of that in mineral phosphates went 
into solution. The low solubility of the slag was probably due, as 
pointed out by Emmerling, 2 to the coating of the particles with oxalate. 
By adding small amounts of nitric acid or nitrates this was overcome. 
The calcium nitrate formed in this case reacts with the oxalate and sets 
free the nitric acid, which forms more calcium nitrate, and thus the 
cycle is repeated. A. maximum solvent effect was obtained by adding 
from 0.8 to 0.1G per cent of nitric acid to the solution, but m no case 
was the solubility as high as with the mineral phosphates. This modifi¬ 
cation was tested on a number of samples of slag, with the general 
result of increasing the solubility about two and one half times. No 
effect fiom the addition of nitric acid was observed m the case of the 
mineral phosphate. 

Tests on slag of different degrees of fineness showed that the solu¬ 
bility increased with the fineness ot the particles. The lower solubility 
of the coarse slag is claimed to be due to the fact that these particles 
are coated with basic lime-iron silicate, which piotects them fiorn the 
solvent action of the solution. Tartaric and citiit* acnls (lid not influence 
the solubility. 

Upon the determination of magnesium oxid as magnesium 
pyrophosphate , H. Netjbatjer (Ztschr. angeic. Cliem., 1696, No. 11, pp. 
135-139). —After a long series of experiments, embodied in the article, 
on the various influences bearing upon the accuracy of the determina¬ 
tion of magnesium oxid as pyrophosphate, the author arrives at the 
following conclusions: 

The sodium phosphate should he added quickly to the solution made 


1 Fiihling’s landw. Ztg., 1886, p. 65. 
4 Landw. Vera. Stat., 30, p. 109. 
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alkaline with ammonia. Indeed, theoretically the correct way is to add 
the sodium phosphate in excess to the slightly acid solution and then 
precipitate with ammonia. 

It is not necessary to remove the ammonium salts by ignition before 
precipitation, as only ammonium oxalate interferes, and this may he 
removed by redissolving the slightly washed precipitate in a little 
hydrochloric acid, adding some sodium phosphate and reprecipitating 
with ammonia. If this* is neglected the results may be slightly too 
high. The presence of a certain amount of ammonium salts is indis¬ 
pensable to the accuracy of the results. Ammonium oxalate does not 
hinder the precipitation in the least. For especially small precipitates 
24 hours must be allowed for complete precipitation, and during the 
interval the solution should be vigorously stirred several times. The 
excess of sodium phosphate must not be too small. 

The ignition of the precipitate over the blast lamp, or some similar 
burner, must continue for at least one-half hour, or until there is no 
fuither loss in weight.— o. L. r arsons. 

Precipitation of phosphoric acid in the citrate extract of 
Thomas slag by means of molybdic solution, M. Scmn >hger 
( Chem . Zty., 20 (l^Jo), Xo. p. 197 ).—Two methods were tested. In 
the first, 30 cc. of the extract was mixed with 30 ce. of the citrate solu¬ 
tion used in the ordinary citric-acid method and the phosphoric acid 
precipitated with 23 cc. of magnesia mixture in the usual way. After 
weighing, the precipitate was dissolved in hydrochloric acid, the solu¬ 
tion digested for some time in the water bath, evaporated to dryness to 
remove silica, and the phosphoric acid again precipitated in the usual 
wajr. 

In the second method, 100 cc. of molybdic solution 1 was added to 
500 cc. of extract and heated 10 minutes in a gently boiling water bath. 
The yellow precipitate was dissolved ou the filter, and magnesia mix¬ 
ture slowly added to the neutralized (with HOI) and cooled solution. 

Comparisons of the methods on 8 kinds of Thomas slag aie reported, 
which show that where silica was not removed both methods gave too 
high results, this being more marked in the case of the molybdate 
method than of the citrate method. 

An accurate volumetric method for determining phosphoric 
acid and arsenic acid, A. Christensen (JSortl.pharm. Tuhskr., 1890\ 
p. 77; abs. in Chem. Zty.* 20 (1S90), Xos. 12 , Itepert., p. 158; Bepert ., 
p . 171 ).—Solutions of phosphoric acid or arsenic acid are heated with a 
mixture of potassium bromate and iodid. The following reaction occurs 
with phosphoric acid: KBH) t + 0 Kl 4 -GH 3 PO 4 = 0 KH 2 PO 4 + 6 l 4 -KBr-f 
3H 2 0. The separated iodin is titrated with fifth normal thiosulphate in 
the usual manner, each 1 ce. of thiosulphate corresponding to 0.0071 
gm. of phosphoric acid. 

*100 gm. molybdic acid, 400 gm. ammonium hydrate 0.96 sp. gr., and 1,500 gm. 
nitric acid 1,2 ap. gr. 
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The method applied to the determination of phosphoric acid in fertil¬ 
izers is as follows: Dissolve 4 to 5 gm. of the substance in 20 to 30 cc. 
of nitric acid (1.2 sp. gi\). Make solution up to 500 cc. and use 20 to 50 
cc. for each determination. Dilute to 50 cc. if necessary, and add 1 to 
2 grn. of silver nitrate in solid form or concentrated solution. Add 
slowly from a pipette a warm normal solution of sodium hydrate until 
the yellow piecipitation no longer disappears on stirring, then add drop 
by drop 10 per cent solution of ammonia until no further precipitation 
occurs. After boiling 5 to 10 minutes and standing a short time, filter 
and wash free from lime. To prevent cloudiness of filtrate, wash finally 
with a 2 to 3 per cent solution of potassium nitrate. Wash the precipi¬ 
tate back into the flask in which the precipitation was made with the 
same solution, add 3 to 6 gin. of sodium chlorid, and warm a few min¬ 
utes. Filter the solution of sodium phosphate (Na^PO^ thus obtained 
into a glass-stoppered flask and wash the precipitate with the potassium- 
nitrate solution until the washings are neutral. Add to the filtrate 5 
cc. of half normal sulphuric acid, 3 gm. potassium iodid, and 10 cc. of a 
5 per cent solution of potassium bromate, dilute to 100 to 120 cc., warm 
for one-half hour at 40 to 50° O. or allow to stand for a day at ordinary 
temperature befoi# titrating the separated iodid with thiosulphate 
solution. 

In case of phosphates rich in iron, such as Thomas slag, precipitate 
the phosphoric acid by either the molybdic or the citrate method, wash 
the precipitate with per cent ammonia solution and then with 90 per 
cent alcohol to remove excess of ammonia. Wash the precipitate into 
a stoppered flask, add 30 cc. of tenth-normal sulphuric acid for each 
tenth gram of phosphoric acid present. The following reaction occurs: 
2MgNH 4 P0 4 + 3H 2 S0 4 = 2MgS0 4 + (NH 4 ) 2 S0 4 +2H*P0 t . Titrate the 
free phosphoric acid in the manner prescribed above. 

A study of the Kjeldahl method and its modifications, (1. 
ffciVLfcRE and (x.Bailhaohe (Bnl. Soc. Chim . Paris, ser. 3,15-lb (1896), 
No. 12,2>p 806-811 ).—The use of phosphoric acid or bioxid and phos¬ 
phate of manganese did not give satisfactory results. In the latter 
ease a certain amount of nitric nitrogen was driven off. The use of 
sesquioxid of iron and sulphate of iron furnished more satisfactory 
results, but the method is complicated and results in a bulky precipi¬ 
tate when soda is added which interferes with distillation. Vanadic, 
molybdic, and arsenic acids were tested and were found too slow m 
action, but boric acid gave quite satisfactory results. 

On the assumption that the quickness and completeness of reduction 
would be promoted by raising the boiling point of the sulphui ic acid, 
varying amounts of sulphate of potash (l to 10 gm.) were added to 
the acid. Since the smaller amounts gave as good results as the 
larger, it was concluded that the increased effectiveness was due to the 
character of the salt added and not to the increased temperature. 
Although the mixture gave good results as a rule, its action on sub- 
Rtawsee like horn was too slow, and pyrophosphate of soda (1 to 2 gm.) 
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was substituted for it. The method used was as follows: Place 0.5 
gm. of substance in a 250 cc. flask with 20 cc. of sulphuric acid and 1 
to 2 gm. of dry and pulverized pyrophosphate of soda. Incline the 
flask slightly and heat gently at first until the evolution of fumes of 
sulphuric acid has subsided and the pyrophosphate has dissolved, 
which generally requires about 20 minutes, then gradually increase 
the temperature until the acid boils. Continue the digestion until the 
solution is limpid and bnt slightly colored. Cool, dilute with water, 
remove to a liter flask, add a little litmus solution, and connect with a 
condenser. Itun in soda solution through a funnel until the blue color 
just disappears on shaking, add 5 gm. of magnesia, dilute to 450 to 
500 cc., and distill the ammonia in the usual way. This requires from 
1 £ to 1J hours. 

Comparative results by different methods are shown in the following 
table: 

■ Determinations of nitrogen by different methods . 


Sulphate of potash method. 


Substance. 


Ejeldahl 
Soda-lime method, 10 gm. 
method. using ** * 


2 gm. 


is 1 ?* 


o giu. a _ 

_ m Decolor- Decolor- Decolor- Deaolor- 

mercurv. ized in i7cd in ized in i7ed in 
1 to 2 J 2 to 3 i 2\ to 3\ i 3 to 4* 
hours. 


hours. 


hours. hours. 


Horn ......... 

Meat. 

Do. 

Do. 

Dried blood... 

Do. 

Do. 

Irish fertilizer 

Do. 

Do. 

Pigeon dung.. 

Do. 

Oil cake. 

Fertilizer. 

Do. 

Do. 


5.25 I 
2.15 ! 
8.85 I 
1.90 


6.27 
5.25 
1.95 
8.80 
1.90 


5.25 
2.15 
8. 85 
1.93 


Sodium pyrophos¬ 
phate method. 


t cent. Percent. 

Ter ceii t. 

Per cent. 

Per cent. 

Per cent. 

13.00 

13.00 . 

13.13 

13.15 

13.20 

13.20 

10.34 1 

10.35 1 

10.41 

10.45 

10. 45 

10.45 

8.65 

8.65 , 

8.75 i 

8. 75 

8.80 

8.80 

9.50 

9.45 | 

9.30 1 

9.40 1 

9 50 

9.55 

11.40 I 

11.35 1 

11.40 

11.45 , 

11.50 

11.50 

10.45 1 

10.45 ; 

10.55 1 

10.55 

10.60 

10.65 

11.20 

11.13 

11.05 

11.10 

11.15 

11.20 

8.95 

8.85 1 

8.95 

9 00 

9.05 ! 

9.00 

9.95 

9 90 . 

10.00 1 

10.00 i 

10. 00 1 

10.00 

10.15 

10.00 ! 

10.00 

10.00 , 

10 10 | 

10.15 

6 95 

6.90 


.1 

7.15 



2 gm. 

1 gm. 

Decolor- 

Decolor- 

ized in 

ized in 

1 to 2 

2* to 3 

hours. 

hours. 

Per cent. 

Per cent 

13.20 

13.20 

10.40 

10.45 

. 

9.60 

9.50 

16.65 

10.60 

0.05 

0.00 

10.15 

10.10 

7.18 

7.20 

6.30 

6.30 

5.30 

5.25 

2.20 

2.15 

a90 

8 96 

1.95 

1.95 


The determination of potash, C.Fabre (Compf. Rend., 122 (1896% 
No,23^pp. 1331-1333 ).—The method proposed is as follows: The potash 
salts are evaporated on the water bath with a slight excess of platinic 
clilorid, adding toward the end of the operation a few drops of aqua 
regia to destroy ammonium compounds. The residue is taken up in a 
few cubic centimeters of distilled water and the solution again evap¬ 
orated to dryness. The residue is ground up in the evaporating dish 
with a few cubic centimeters of 90 per cent alcohol, collected on a filter, 
and washed, first with alcohol until the washings are colorless, then 
with a small quantity of ether. The precipitate is dissolved on the 
filter with boiling water and to the solution, warmed to about 60° G., 
purified (washed in alcohol) magnesium powder is slowly added, alarge 
excess being avoided. The reaction which occurs is as follows: 2Mg+ 
K 2 PtClfl=2K01+2MgCl 2 +Pt. To prevent the formation of oxychlorid 
of magnesium it is well to add a few drops of sulphuric acid at the end 
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of tlie above opeiation. The solution is filtered, a slight excess of pie- 
cipitated carbonate of lime and a little potassium chromate are added 
to the filtrate, and the solution titi ated with tenth-normal silver nitrate. 

It is claimed that while the results by this method are not rigorously 
exact they are sufficiently so for industrial purposes. 

The following results were on salts of known composition: 

Ptrcniiagt ot potash ui diperetil salt*. 


Potash— 


1 Muriate oi potash. 

2 L . <lo. 

3 Sulphate of potash 

4 .. do... 


Total 

Found by 

present 

new 

method. 

Pei ant. 

Percent 

47 80 

47.60 

18 25 

48 10 

49 60 

49 50 

49 CO 

49.30 


The quantitative determination of crude fiber in foods and con¬ 
diments, (t. Baumert ( Ztschr . angcw . Ckcm., ISO6, No. 13, pp. 408- 
411). —In a paper read before the German Society of Applied Chemistry 
the author, after speaking of the difficulty of determining crude fiber 
in foods which have but little of that constituent, recommends tbe fol¬ 
lowing modification of the Weende method: Two grains of finely ground 
air-dry substance is moistened with alcohol and a small amount of fine 
asbestus fiber added. It is then heated for 1 hour with 100 cc. of dilute 
sulphuric acid (1.25 i>er cent.) in a covered, beaker immersed m a boil¬ 
ing water bath, with frequent stirring. The acid is lemoved by an 
asbestus filter, the asbestus and substance washed back, and the whole 
again treated m the same manner for L hour with 1.25 per cent sodium 
hydroxid. It is then filtered as before, washed, dried, weighed, and 
ignited as usual, the loss on ignition representing the crude fiber. If 
the material is rich in fat, treatment with hot 90 per cent) alcohol is 
recommended previous to the analysis. 

The results are given of duplicate determinations on 35 samples of 
wheat and rye, flour, bran, bread, cocoa, potatoes, etc. A difference 
of 0.2 per cent occurred only once (cocoa). 

The author shows by several analyses the influence on the amount of 
crude fiber of the duration of heating with the acid and alkaline solu¬ 
tions, results being given for i hour, 1 hour, and 2 hours, and compared 
with those by Holdefieiss’ method. The fiber diminished with increased 
times of contact, but the author prefers heating for 1 hour.—o. e. 
parsons. 

On the analysis of flour and of fat in wheat and rye flour, E. 

Spaeth ( Forsch . Ber. LebensmtL , ltt.96 1 No . 6*, pp. 251-259 ).—The author 
gives a summary of recent work on the fat of flour, and on the ground 
of his numerous experiments he advises the use of petroleum ether 
instead of ordinary ether in the extraction of fat in flour, since in his 









CHEMISTRY. 197 

opinion extraction -with tlie latter is not complete. The following con¬ 
clusions are reached: 

(1) Low boiling petroleum ether is the only sort suitable for the 
determination of fat in flours and in vegetable products in general. 
The fat content of flour gives an idea of its fineness, since the fat bears 
a definite relation to the increase in bran; that is, to the coarseness of 
the flour, 

(2) The fat in the starchy part of the kernel has a different composi¬ 
tion from that of the hull. The latter is richer in unsaturated fatty 
acids. It is possible that the fat in the starchy part of the grain has 
undergone polymerization or oxidation on being stored as a reserve 
material. 

j[3) The fats of wheat and rye flour are somewhat different, and the 
difference can serve as a means of identification if the sample is a very 
fine flour. A determination of the iodin number of fat furnishes no 
clue to a mixture of wheat and rye flour if both are coarse. The index 
of refraction of wheat and rye behave differently. That of wheat flour 
fat stands in inverse proportion to the iodin number. That of rye flour 
fat increases with the coarseness of the flour. 

(4) When flour is very dry the iodin number of the fat is influenced 
by the polymerization of the unsaturated fatty acids and becomes 
lower, just as is the case when fat from flour or other cereals is heated 
for some time. It is best to extract fat in the cold with i>etroleum ether 
and remove the latter and dry the fat on a water bath in an atmosphere 
of hydrogen. 

(5) The fat from old flour, which has become moist, has a lower iodin 
number that the fat from normal flour. 

Analysis and composition of canned meats, It. Hepelmatot 
( Pkarm . Cenibl36 (1395), p. 652; dbs . In TierteljaJir. Qhern . Xalir . tnid 
Genussmtl ., 10 (1895), Xo. 4,pjp. 4<S5, 186 ).—Methods for sampling and 
analyzing canned meats are given and a number of analyses made 
by STauinann, of Plauen, Dresden, are quoted. The chief difference 
between these methods and those ordinarily followed is in the determi¬ 
nation of fat, which was made as follows: Weigh 6 to 7 gm. of the 
sample in a glass tube 0 cm. long and 1 cm. wide, inside measurement, 
open at each end; place in a graduated tube; add 25 cc. fuming hydro¬ 
chloric acid (specific gravity 1.19); place the graduated tube in a cold 
water bath; heat quickly to boiling, and shake the tube often. In half 
an hour the protein will be dissolved. Dilute the contents of the tube 
with 20 cc. cold water, cool to 30°, add 30 cc. ether, and shake gently. 
Oool, fill the tube with ether, cork it, and shake. Allow the contents 
to settle 2 hours, note the volume of ether, draw off 20 cc. with a 
pipette, evaporate the ether in a small beaker glass, dry 1 hour at 100 
to 110°, and weigh the fat. S'rom this compute the fat content of the 
whole sample. 

Copper cyanid reagent for the determination of glucose, A. W. 
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Gekrard (Jour. Pharm.et Chim., aer. 6, 3 (1896), p. 250; aba. in Ghent. 
Gaitbi1806, II, No. 2, p. 135). —The reagent originally described by 
tbe author 1 is not stable, and the following modification is therefore 
proposed: Ten grams of Folding's solution and 40 gm. of water are 
heated to boiling in a casserole and a 30 per cent solution of potassium 
cyanid slowly added until the litjmd is decolorized or only slightly blue. 
Another 10 gm. of Feliling’s solution is then added and the sugar solu¬ 
tion run in from a burette, the liquid being kept constantly boiling, 
until the blue color disappears. The solution thus piepared is stable 
through the formation of the double salt CuCy/ 2KCy.—w. H. KRUG. 

On the determination of glucose, Causse (Jour. Phcmn. et Chim., 
aer. 6, 3 (1890), p. 133). —In connection with GerrarcVs method (see 
above), the author calls attention to the fact that in 1889 he proposed 
the use of potassium ferrocyauid to accomplish the same purpose.— 
W. H. KRUG. 

A method for the separation of galactose and arabinose, E. 

SUBASCHOW (Ztachr. Ter. Riibenz. Ind1896, pp. 270-273; aba. in Oh cm, 
Gentbl., 1896, II, No. 2, p. 131). —The method of separating arabinose 
and galactose depends on the difference in the rapidity with which the 
respective hydrazids are formed as well as the diflerence in solubility 
of these compounds. 

Galactosebenzhydrazid is formed when one part of galactose is 
heated on the water bath under a reflux condenser with the calculated 
amount of benzhydrazid and 20 to 23 parts of 96 per cent alcohol 
according to the reaction: C b Hi 3 0 6 + C 7 EUN 2 O = Ci 3 Hi S N 2 0 6 + H 2 0 . 
After 1} to 2 hours the whole mass is liquid, and on cooling a small 
amount of galactosebenzhydrazid separates. The greater portion is 
obtained only after evaporating to or ] of the original volume. Ara- 
biuosebenzliydrazid is foimed in a similar manner. The arabinose 
dissolves almost immediately, and after 13 to 20 minutes the arabin- 
osebenzhydrazid begins to separate. After further boiling for half an 
hour and cooling the compound separates completely.—w. n. krug. 

Determination of the diastatic power of malt, W. J. Sykes and 
0. A. Mitchell (Analyst, 21 (1896), May , pp. 122-128). —The authors 
give the following method, which is a combination of those of Kjeldahl 
and Lintner. The soluble starch, malt extract, and diastase solution 
are prepared as usual. One hundred cubic centimeters of the soluble 
starch solution and 1 cc. of the malt extract are placed in a 200 cc. 
flask having a wide neck, w r ell shaken, and allowed to stand 1 honr at 
70° F. Fifty cubic centimeters of Fehling’s solution is then added, the 
mouth of the flask covered with a watch glass, aud the liquid heated 
to 98°. The flask is then placed in boiling water for 7 minutes. The 
Gu 2 0 is collected in a Soxlilet tube, reduced with hydrogen, and the 
copper weighed. The weight of the copper divided by 0.438 and 
multiplied by 100 gives the diastatic power.—w. n. kritg. 

1 Chem. CentM., 1803,1, No. 9, p. 415. 
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The estimation of starch in meat products, J. Mayrhoeer 

(Forseh. it. Lebnmntl. unit Hyp. Chem., 3 (1890), p. 111 ).—The method 
is based on the power of alcoholic potash solution to dissolve the pro- 
teids and fat while the starch remains behind. The substance is 
treated on the water bath in a covered beaker with 8 per cent alcoholic 
potash. The liquid is diluted with hot alcohol to prevent the gelatin- 
ization of the soap, the insoluble residue collected on a filter, and 
washed with alcohol. The starch is dissolved by means of aqueous 
potash solution and reprecipitated with alcohol. It is then collected 
on a filter, washed with alcohol and finally with ether, and the dry 
starch weighed. It contains considerable ash which, according to the 
author, can be avoided by acidifying the solution slightly with acetic 
acid before precipitating.—w. n. krug. 

Composition of human fat, C. A. Mitchell (Analyst, 21 (1896), 
July, j). 171 ).—Glievreul found that human fat consisted of olein and 
stearin, while Heintz concluded that it was composed of olein and pal- 
mitin with small quantities of several other acids, one of them being 
liquid. The author concludes from his work that human fat consists of 
about 70 per cent of liquid acids, principally oleic, 30 per cent of solid 
acids, probably palmitic, with small amounts of stearic and myristic 
and traces of lower volatile acids. —b. \v. kilgore. 

' Determination of volatile fatty acids by the method of Deif- 
mann and Beam, W. Karsoh ( Chem . Zty., 20 (1\06), Ao. 02, pp. 6 '07, 
00< S).— The author believes that this method — saponification with 
glycerin-soda solution — is free from the objections of the other 
methods, and commends it after 2 years of use. He gives comparisons 
of the method with AYollny’s method on 10 samples of butter, each 
sample being saponified at least twice by both methods. The differ¬ 
ence in volatile fatty acids found by the 2 methods ranged from 0JL1 
to 1.43 cc. and averaged 0.5 cc. decinormal soda solution. The more 
closely Wollny’s directions were followed the more closely did the 
results approach those by Leffmami an<T Beam’s method. The YTollny 
method invariably gave the highest results, which leads the author to 
believe that the results by this method were affected by the absorption 
of caibon clioxid. Aside from the greater ease and convenience of 
Leffmaun and Beam’s method, he believes it is to be preferable from the 
point of accuracy. 

The highest Reichert-Meissl number which the author has found by 
the Leffmaun and Beam method in the butter of the local creamery 
since the previous October is 30.82 cc. and the lowest 26.53 cc. 

On the probable error of the rapid milk testing methods of 
Babcock, Gerber, and Thomer, compared with the gravimetric 
(sand) method, H. Sohrott-Fieghtl (Milch Ztg25 (1890), $o#. 12, 
pp. 163-185; 13, pp. 109-201; 11, pp. 217-220 ).—The average results of 
200 determinations by these methods are reported. 

The average differences between the results by the gravimetric and 
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the 3 other methods were: Babcock ± 0.095 per cent, Gerber ± 0.067 
per cent, Thorner i 0.076 per cent. 

The probable erior of determination of each of the 4 methods given 
was calculated as follows: 


hi tor in dijtfti eni milk tests. 


Average uroi of a single determination 
Probable eiror.. 


Gi in 
metiic 

BabcoiX 

CiOibi i 

Per cent 

Pn cent 

Pa cent 

-fcO 0144 

±0 0209 

±0 0211 

± 0232 

± 0202 

± 0144 


Thomcr 


Per cent 
±0 0241 
± 0162 


The author considers the difficulty of accurately leading oft the 
column of fat the mam source of error in the lapid milk tests.—E. w. 
WOI JL. 

Contribution to the determination of milk sugar in milk and 
iriiflt products, B. A. Van Ketel (. Nederl . Tjdschr. Pharm,, 8, p. 151 ; 
abs. in Ohm. Ocntbl., 1896, II, ATo. 2, p. 131). —The author states that 
in the determination of milk sugar and other liquids it is necessary to 
first remove the proteids and fat, which is best done by adding phenol 
afid lead acetate. To 50 cc. of milk are added 4 cc. of phenolum lique- 
faetum and 10 cc. of a 10 per cent solution of lead acetate, the mixture 
thoroughly Bhaken, filtered, and washed until the filtrate and wash 
Water aggregate 100 cc. If the milk sugar is to be determined by Fell- 
ling’s solution the lead is removed with a few drops of sodium sulphate 
solution. 

Further notes on the detection of formalin, H. D. Richmond and 
Ii. K. Boseley (Analyst, 21 (1890), April , p. 92). —The authorsfound that 
the ammomacal silver nitrate reaction, while delicate, was so general as 
to be misleading, and that Seliiff s reagent was delicate but must be per¬ 
formed in slightly acul solution. 

In making Hehner’s test with sulphuric acid the authors dilute the 
milk with an equal volume of water and use 90 to 94 per cent sulphuric 
acid. A. violet ling is formed when formic aldehyde is present, and a 
greenish tinge when none is present. Trillatfs dimethylamlin reaction 
and Pldchl’s test are mentioned.— b. w. kilgobe. 

The detection of formalin, A. Hehner (Analyst, 21 (1896), April , p. 
94)', —The author does not consider Sclnffs reagent a satisfactory test for 
fiwpmie fldehyde, as it reacts in the same way with other aldehydes and 
rqay give indication of the presence of formic aldehyde when none is 
present on account of the oxidation of the sulphurous acid by the oxy¬ 
gen in the liquid tested. It should only be used as a confirmatoiy test. 

ttffce sulphuric acid test previously mentioned by the author, 1 it is 
will readily detect 1 part of formic aldehyde in 200,000 parts of 
If milk containing formic aldehyde is allowed to float upon 


ialyst ; 20 (1895), July, p. 154. 
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sulphuric* acid (about 94 per cent strength) a pale-colored ring forms* at 
the juncture of the two liquids. The milk or food may be distilled and 
the distillate, to which some casein dissolved in alkali has been added, 
can be tested us above. This test is characteristic of formic aldehyde 
and is not given by acetic aldehyde, but when much formic aldehyde is 
present the blue color is not produced. 

An equally sensitive and more generally applicable test for formic 
aldehyde is made by adding one drop of dilute aqueous solution of 
phenol to the distillate from milk, mixing, and pouring upon concen¬ 
trated sulphuric acid, when a bright crimson color appears at the point 
of contact if formic aldehyde is present. Phenol and sulphuric acid 
give an orange-yellow color with acetic aldehyde.—n. w. kilgore. 

Note on the estimation of formic aldehyde, II. M. Surra (Ana¬ 
lyst, 21 (1890), June , p. lib ).—The method is based on the oxidation 
of formic aldehyde to formic* acid in the cold l>3 r alkaline potassium 
permanganate, and the decomposition of this into carbon dioxid and 
water by boiling and further adding permanganate.—n. w. kilgore. 

Note on Hehner’s test for formic aldehyde, X. Leonard (Ana¬ 
lyst. 21 June , p . 157 ).—The author found that Heliner’s test 

for formic aldehyde in milk (see above) was not easily obtained when 
pure sulphuric acid was used, but that the commercial acid gave the 
coloration distinctly and readily. The difference was traced to a small 
amouut of ferric chlorid in tlie commercial acid, which acted as a feeble 
oxidizing agent, which is considered necessary to the success of the 
test.—B. W. KILGORE. 

Physical methods of butter examination, X. Wender ( Ztschr . 
UTahr, Vntersueh. und Hyg. Waarmk., 10 (1896), pp. 16-49,85-87).—The 
melthig test .—Fifty grams of the butter to be examined is placed in a 
warm, tall 100 cc, beaker and kept in a drying oven at 60^0. for 30 min¬ 
utes. The author recommends the method for preliminary work. Pure 
butter will, as a rule, give a perfectly clear oil, while mixtures of butter 
and oleomargarine will be more or less turbid. 

The emulsion tests .—A review of the methods of Mayer, Jahr, Katz, 
etc.— f. w. vtoll. 

Photometric method for the quantitative estimation of sul¬ 
phuric acid, J. 1.1). Hinds (Chem. Xeics,73 (1896), Xo. 1908, p. 285). — 
The author found that by adding solid borium chlorid to sulphuric 
add of known strength (very dilute) and observing the height of a 
column in a cylinder similar to a Kessler cylinder, through which an 
ordinary candle flame was visible (holding the candle directly under 
the cylinder and shading the cylinder from direct light), the product 
of the height of this column by the percentage of sulphuric acid in the 
solution was a constant. This constant for H>BOi was found to be 
0.0390 and for S0 3 , 0.0482. Hence the amount of sulphuric acid in 
dilute solutions can be estimated by adding borium chlorid, observing 



202 


EXPERIMENT STATION RECORD. 


tlih height of the colamn through which the flame is visible, and 
ai>plying the following formulas: 

0.590* 

Pol centavo of lE.SO t =- 

height 01 column. 

0.482 

Pei cent ige ot SO, = - . - 

height of column. 

—B, W. KTLG-ORE. 

Photometric method for the estimation of lime, J. I. D 

Hinds {Ghent. Netcs, 73 ( 1896 ), No. 1909, jp. 299). —This method is sim¬ 
ilar to the one for sulphuric acid mentioned above. Solid ammonium 
oxalate is used as the precipitating reagent and only dilute solutions 
can be worked, 0.01 to 0.02 per cent giving best results. The method 
is not adapted to flaky precipitates or ones large enough to settle 
rapidly. The equations are: 


Percentage of CaCo* 


0.0642 

height of column — 0.3 


Percentage of CaO 


0.0360 

height of column —0.3* 


For the success of the methods for lime and sulphuric acid the flame 
must be constant. They are considered especially applicable to the 
determination of these substances in waters and urine. The author 
states that the method for calcium carbonate is more accurate than the 
soap method and is but little affected by magnesium salts.— b. w. 

KILGORE. 

Detection of small quantities of lead in drinking water, M. 

Antony and T. Benelli ( Gazz.dtim . ital.,26 (1896), No.l, p. 218; abs. 
in Chem. Ztg., 20 {1890), No. 51, Eepert., p. 181). —To avoid evaporating 
large quantities of the water, it is recommended to dissolve mercuric 
chlorid in about 1 liters of the water at the rate of about J gm. per liter, 
and then conduct hydrogen sulphid through the eold liquid. Quan¬ 
tities of lead so small as not to be shown by liydiogen sulphid alone 
are thrown down with the mercury. If the solution after settling is 
brown colored, it is shaken with ammonium chlorid (about 5 gm. per 
liter) and allowed to settle, when it should be colorless. The precipi¬ 
tate is collected on a filter, washed, dried, and incinerated to drive off 
the mercury. The residue contains the lead, which is treated with sul¬ 
phuric acid and weighed as sulphate. 

A new condenser, R. Walther {Chem. Ztg., 20 {1896), No. 17, p 
462, jigs. 3). —This consists of 2 tubes of metal or glass, one within the 
other, the ends of the outer tube being welded to the inner tube, which 
is open at both ends, or may be nearly closed at the upper end. The 
usual inlet and outlet tubes are provided at the upper end of the outer 
tube* and 2 strips of metal running lengthwise between the inner and 
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outer tubes cause the water to flow down on the side of the inlet ami 
u.p on the side of the outlet. 

The condenser may be inserted in the distillation flask or in the 
mouth of an extraction apparatus. 

Comparison of methods for the quantitative determination of starch in foods, 
A. A. LOscil ( lhttutj. Dhs. fit. Petersburg, 18DG ; abs . m ('hem. Ztg , 10 \ 189(1), Ay. 11, 
Repert ., p. 161). —According to the brief abstract, the best re&ults were obtained when 
twice as much normal sulphuric acid wat> used as called for in the method of .Tames 
Biel. Where 3 times the amount of normal acid was used, the results were too low. 

Method for the determination of mustard oil in fodder cake, M. Passon 
(Ztschr. angew. ChemIS9b. Xo. 14, p. 421). —The method is clear, accurate, and 
apparently simple, hut requires the figure given in the text for its explanation.— 
C. L. PARSONS. 

On the emulsifying properties of butter and oleomargarine, Sciiaefeu (Milch 
Ztg., 25 ( 1S9G), Xo. 1, pg. 5-7). —A discussion of the emulsify ing properties of hutter 
and oleomargarine and of the characteristic differences between the two.—r. w. 
WOLL. 

On the detection of adulterations in butter, P. Stohmanx {Milch Ztg., 25 (189(7), 
pp. ,17,,IS). —The author gives a summary of the data obtained for specific gravity, 
Hebner number, and Reicliert-Meipsl-Wollny number, by ditfcient chemists. Refer¬ 
ences to the literature of the subject are included in the paper.—r. w . woll. 

Chemistry in daily life, L vss vr-Cohn f Translate! by M. M. Patti son Muir. Lon 
don: H. Grevel Co.. 18Q (>, pp 314, Jigs. 11). —The hook is a senes of popular lectures. 
The chemistry of combustion, respiration, nutrition of plants and animals, food, and 
beverages are among the subjects treated. The chemistry of tanning, dyeing, soap 
making, photography, and other arts and industries is also treated of. 


BOTAITY. 

Relation of growth, of leaves to the carbon dioxid of the air, 

3>. T. MacDougal (Presented before’ tiec. O of the American Association 
for the Advancement of Science, Aug. ,1896; abs. in Science^. se>\, 4 (1896), 
No. 91 , pp. 135, 136). —A number of experiments were performed in 
which leaves were allowed to develop m light and in darkness under 
conditions of functional inactivity. The amount of development 
depended upon the availability of the stored food, the leaf depending 
ordinarily upon its own activity for constructive purposes. Many 
leaves died when inactive in the light due to an insufficient food supply, 
and the disintegration of the chlorophyll was a result and not the 
cause of death. 

On the resting periods of plants and the means of shortening 
the same, J. Eriksson ( Landmansblade , 29 (1896% pp. 20-25). —The 
author discusses the problem of the resting periods of plants under 
different climatic conditions, and reports the results obtained by the 
Danish plant physiologist, W. Johannesen, in his experiments investi¬ 
gating the subject. The latter succeeded in shortening the resting 
period of various plants by exposing the buds or bulbs for 24 hours to 
an atmosphere saturated with chloroform or ether vapors. Very prom¬ 
ising and interesting results were obtained in the work done so far; the 
study of the subject is being continued by the author.— F. w. woll. 

6128—!No. 3-3 
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Cort;*ibutions to the physiology of woody plants, K. G•. Lutz 
{Belt rag iclss . Bot. Fuufotiick, 1 {1805), pp. ISO; aha. in Jour . 
ij/mroa. Soe., 1NQ6, Fo. / ? j>. i/O).—The experiments of the author with 
beech trees showed that between October 10 and November 10 there 
was a large transference of starch from the interior of the trunk to the 
last annual ring and to the bark, and that this starch was then trans¬ 
formed into a fatty oil and glucose. If the leaves were lemoved, the 
succeeding growth was destitute of vessels and the tree used up its, 
reserve food material in forming new buds. When pines were stripped 
of their leaves, very few buds were formed. If this was done early m 
the season, the reserve materials were used up and no increase in thick¬ 
ness took place. 

The point of divergence of Monocotyledons and Dicotyledons, C. E. Bkssky 
(Presented before Sec. G of the Amcruan Association for the Advancement of Science, Jug., 
1800; ahs. in Science, n. eer., t (1690), No. 01, pp. 438-140 ).—The author gives his 
opinion relative to the evolution of these great subdivisions of plants. 

A comparative study of the development of some anthraonoses in artificial 
cultures, Bertie a Stoneman (Presented before Sec. 0 of the American Association for 
the Advancement of Science, Aug., 1800; abs, in Science 1 , n. scr., i (1890), No. 91, p. 486 ).— 
About 30 species were studied with a view to their separation or definition as based 
upon their morphological characteristics. 

The significance of the compound ovary, C. E. Bessey (Presented before See. G * 
of the American Association for the Advancement of Science, Aug., 1S9G; abs. in Science, 
n . ser., 4 (1890), No. 91, pp. 431, 433). —The origin, development, biological signifi¬ 
cance, and the application in systematic botany of the compound ovary were dis¬ 
cussed. 

Remarks on the northern species of Vitis, L. II. Bailey {Presented before Sec. G 
of the American Association for the Ailvana mem of Science , Aug., 1S90; abs. in Scimce , 
n. ser., 4 (1896), No. 91, p. 138 ).—Notes were given on the systematic position of cer¬ 
tain native grapes. 

The origin of sugar in the beet, F. Stroiimeb (JYeiic Ztschr . lliibens. Ind., 37 (IS96), 
No. 11, pp. 137-113). 

A contribution on the anatomy of the fruit of the pear and apple, J. Mal- 
FATTI (Ztschr. Nahrungs. Vntersuch. mid Hyg.. JO (1896). No. 10, pp. >05-169, Jigs. 10). 

Abnormal hickory nuts, F. H. Herrick ( Ame>\ dour. Sci., ser. 4. J (1800), No. 10, 
pp. 358-26 >, pi. 1, figs. 11). 

Sensitive organs of the Leguminosse and Oxalideae, M. JiouuusrK (Arch, sii, 
pftgs. ct nat., 81, No. 11; abs. in Bot. Centbl6} (7896), No. 11, p. 310). 

The most important adaptations for the protection of plant organs, G. 
Bamme (l)ie mchtigsten Schutzeinrieht ungen dir Vegt tat ion nor gam der Pfianzen, Pt. II, 
Osterprogramm, Fredlc. Beal Gymnasium, Berlin, 1895, pp. 35; abs. in Bot. Centbl., 07 
(1896), No. 9-10, pp. 289, 390). 

Structures of the embryo sac, J. M. Coulter (Prvsinied before Sec. G of the 
American Association for the Advancement of Science, Aug., 1890; abs. in Science, n. scr., 

4 (1896), No. 91, p. 431 ).—The author gives modified definitions of egg apparatus, 
primary endosperm cell, and antipodal cells. 

A contribution to our knowledge of the relation between growth and turgor, 

E. B. Copeland (Presented before Sec. G of the Amei'ican Association for the Advance¬ 
ment of Science, Jug., 1896; abs. in Science, n. ser., 4 (1806), No. 91, pp. 433, 438). —The 
author reported experiments with seedlings of Vida faba grown at different temper¬ 
atures. He concludes that rapidity of growth regulates turgor rather than the 
tfrrgor regulating growth. 
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Studies in nuclear phenomena and the development of the ascospores in 
certain Fyrenomycetes, M. A. Nichols ( Presented before Ste. (r of Ike American 
Association for the Advancement of Science, Aug., ISO l; abs. in Science, n. ber., 4 (1S96), 
Xo. 91, pp. 43v, 431).— As a result of these studies, it is shown that sexual processes 
may be present in some and absent or degenerate in other members of the Sph/»u*ia- 
cea*. Ail account was also given of tho discovery of nuclei in this family, their 
structure and behavior during division. 

On the formation and distribution of abnormal resin ducts in conifers, A. P. 
Ani>eum)N (Pnseated before See. Or of ike American Association for th Advancement of 
Beiince, Aug., 1896; abs. in Science, n. see.. I (I s ?Vo ), Xo. 01, pp. 431, 431). —Notes are 
given on the influence of frost, fungus attacks, etc., upon fhe formation and dis¬ 
tribution of resin ducts iu Pinna sylnstrib, P. strobus, Picea exet ha, and Abiespectinata. 

The curvature of tendrils, D. T. Mac Dora vl Presented before See. G of the Ameri¬ 
can Association for the Advancement of Science, Aug., IS***: abs. in Science, n. *er., 1(1803), 
Xo. 01, p. 433).— It is stated that curvature in response to a stimulus is due to tho 
contraction of certain cells ou tho concave side of the tendrils. It was found that 
tho effects of the stimulus were not transmitted more than cm. from the point of 
reception. 

The influence of rainfall upon leaves, D. T. MaoDocgal i Presented before Stc. fr 
of the American Association for the Advancement of Science, Aug., /S7?o; abs. in Science „ 
w. ser., 4 (1S96), Xo. 01,p. 433).— The investigations of Itidley and Mnhl are mentioned 
ami a brief resume is given of the observations of Junger in the same line. 

The forces determining the position of leavec, It. N. Day ^ Preheated before Sec. 
(r of the American Association for the Advancement of Science, Aug., ISM; abs. in Science, 

ser., 4 (ISM), Xo. 01, p. 4-Jt /).— Specimens of Phaseolns, Taraxacum, Cucurbits, 
Nicotinna, Heliantbus, and Arisauna were grown in light ami darkness in upright, 
horizontal, inverted, and planostat positions, and the author concludes that the 
heliotropic tendency of leaves so far overbalances the other influences as to determine 
their position; hence it is a physiological and not a mechanical resultant. 

Rheotropism and the relation of response to stimulus, F. C. Newcombe ( Pre¬ 
sented before Sec. G of the American Association for the Advancement of Science, Aug., 
1896; abs. in Science, n. ser., 4 (1396), Xo. 91, p. 433). —The effect of flowing water as 
a stimulus is mentioned, those roots curving against tho stream being called posi¬ 
tively and those with the stream negatively rlieotropie. The roots of many plants 
were shown to be positively rlieotropie, while others are unresponsive. The stimulus 
is not considered as necessarily closely biological, but may be mechanical. 

The graft from antiquity to the present time, L. Daniel f Lv Monde dvs Plantes , 
ser. 3, S (1806), pp. 73, SO, 106,113). 

On the supposed immediate effect of pollen, II. J. Webber (Seit nv <, n. ser., 4 
(1896), Xo. 91, pp. 198-303), —The author believes reversion and graft hybridization 
more responsible for unusual forms of fruit thau the immediate effect of a foreign 
pollen. 

Grass flora of Iowa, ~L. II. Pammel ( Presenttd before St c. G of the American Asso¬ 
ciation for the Advancement of Science, Aug., 1896; abs. in Stience , n. her., / \189b), Xo. 
91, p. 434). —Notes were given of the indigenous grasses of the State, their distribu¬ 
tion and relative value. 

The distribution of the species of Gymnosporangium in the* South, L. M. 
Underwood and F, S. Earle (Presented before See. Or of the American Association for 
the Advancement of Science, Aug., 1S96; abs. in Science, n. st r., 4 (1896), Xo, 91, p. 43 ?).— 
The distribution of the 6 species parasitic ou Juniperus t wginiana is given, the most 
common ones being Gymnosporangium maoropus, U. elavipes, and an umleseribed 
species. 

Formaldehyde as a preservative of vegetable tissues, J. 12. Jackson ( Gard . 
Vhron., ser, 8, 30 (1896), Xo, 309, p, 363), 
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METEOROLOGY. 

On the diurnal variation of rainfall, -A. Angot (Compt. Bend., 122 
(i,s uo) % So. JJ,pp. U09-11U ).—Summarizing tlie results of daily obser¬ 
vations at Paris during C years (1890-03), in 8 3-hour periods, the fol¬ 
lowing figures are obtain* d, showing the thousandths of the total rainfall 
during the respective periods: 


Kainjtill durum dill event part* of tin day m biunmcr mid winter. 



Midmulit 
to lam 

J to <i 

C to 0. 

9 to 12 | 

12 in. to 

3 p. ill 

3 to ti. 

0 to 9. 

9 to 12. 

Hummer. 

WhitPi .. . . 

... j m 

_ 1 UM 

86 

142 

90 , 

| 172 1 

87 

123 

143 

120 

223 

104 

I 161 

1 111 

93 

122 

i i 


The average for the whole day is 125. In summer the rainfall falls 
below this average during 3 periods, or 15 hours out of the 24, from 
9 p. m. to noon. In winter, on the other hand, the rainfall exceeds 125 
in only 2 periods, 3 to 9 a. m.—that is, at the time of lowest temperature 
and greatest relative humidity. The most marked variations occurred 
in May and September. During April, October, and November tbe 
daily variations were not appreciable. Since the conditions in summer 
and winter are almost diametrically opposed, the averages for the year 
possess no significance. 

From observations on the frequency of rainfall during the same period, 
it appears that the probability of ram for each hour of tlie day during 
the summer is 75 out of 1,000. This lises to 104 between 3 and G p. in., 
and is about 71 for tbe rest of the day. In winter the average proba¬ 
bility is 93, rising to 103 between 3 and 0 p. m. and 120 between G and 
9, remaining constant at about 8G during the rest of tbe day. Tlie 
intensity and frequency of rainfall were found to follow tbe same rule. 

Observations with actinometers on Mont Blanc to determine 
the solar constant, J. Vallot (Iter. M-fVwf., #er. i, H (iN.%), So. 2, p. 
&'J ).—Tlie results obtained l>y the author in 1S87 with the absolute acti- 
noineter of Ville and in 1891 with the mercury aetinometer of Oova 
while differing widely from tlie results of other observers agree closely 
with each other, although obtained by totally different instruments and 
calculated by two distinct methods. Tlie solar constant is equal to the 
quantity of heat observed at a given station increased by the amount 
absorbed by the atmosphere. 

Monthly Weather Review ( C. S. Dept. Apr.,, Weather Bureau , 
Monthly Weather Review , 23 {ISO 5), So. i:j 7 pp. VII , 1 ^ 1 - 501 , chart# 5 ).— 
This number con tainsthe title-pages, table of contents, list of corrections 
and additions, and index for \x)lume 23 (1893) of the Review, and an 
annual summary of meteorological observations during 1895, u based 
upon data received from about 3,000 stations occupied by regular and 
voluntary observers of the Weather Bureau, Canadian data received by 
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the cooperation of Prof. IL F.Stupart, ami Mexican <lata received from 
the directors of observatories in that country.' 1 Notes and tabulated 
data are also given by the editor on the annual snowfall and by !\ 
Morrill on the reduction of barometric pressure to tlie sea level. 

In applying the formula proposed by the International Meteorolog¬ 
ical Committee to the reduction of barometric observations at elevations 
of 1.000 ft. or more, a difficulty is encountered in determining a proper 
•reduction temperature. 

‘•For several month* past the writer has devoted considerable labor to a study of 
this problem, as presented in our elevated western stations. 

“Theresults obtained may he briefly summarized in the following theses: 

“(1) Normal reduction temperatures maybe determined fron the normal observed 
temperature reduced to sea level by: ssuniiug a decrement of temperature with alti¬ 
tude ranging from 1..V F. per 1,000 ft. in winter to 2.5- in summer, and being 2- per 
1,000 ft*, for the average of the whole year. 

“(2) Observed temperatnres may be reduced to sea-level temperatures (whereby 
is meant such temperatnres ns would exist if the present terrestrial surface were 
replaced by a sea-level plain, while the general features of the atmospheric circula¬ 
tion remained unchanged by applying to them increments for altitude of the magni¬ 
tude noted aboA e and further modifying them by local corrections determined as fol¬ 
lows: The normal temperatures, increased proportionately to the various altitudes of 
stations, are to b©charted for a considerable extent of country and isotherms drawn. 
These, while forming a remarkably uniform system of lines as compared with those 
based on the original observed temperatures, are more or less wavy and irregular as 
a result of local peculiarities of temperature. Through these wavy lines smooth 
lines are drawn with a free hand, and the isothermal chart thus formed is believed 
to closely approximate the desired chart of sea-level temperatnres as above defined. 
Temperatures taken from the latter chart fnrnished the data required by the first 
thesis.” 


Monthly Weather Review (T. ft. Vepl. Jgr., Weather Bureau, Monthly Weather 
JReciew, J4 (1S90), Xos. 1 , pp. 1SS, charts 7; A, pp- 99-OS, charts 7; J, pp. <>9-10$, 
charts 5b—In addition to the usual meteorological summaries, No. X contains a special 
illustrated article on cloud observations and an improved nephoscope by C. F. Mar¬ 
vin, and notes by the editor on eold air in lowlands, Mexican climatological data, 
thunderstorms and clouds iu Jamaica, and recent high balloon ascensions; and No. 
3 contains a list of recent publications on meteorology by J. IT. McCarty, librarian 
of the Weather Bureau; an article on the tornado of May 27 at St. Louis, Missouri, 
by H. C. Frankenfield; and a note by A. J. Henry on tornadoes of April and May, 1896. 

Climate and Health ( V. S. Dept. Jgr.. Weather Bureau, Climate and Health, vol. 3 
(1S90), Xo. A pp. ,7 7-i 4, charts 11 ).—This number of Climate anil Health contains elima- 
tologic, morbidity, and mortality statistics* for the four calendar weeks embraced 
between February 2, 1896, and February 29, 1896, inclusive. 

Meteorological observations, June and July, 1896, L. Metcalf and J. L. Bart¬ 
lett (Massachusetts Hatch Sftt. Met . Buis. 90 ami 91 , pp. 4 each ).—The usnal notes 
and summaries. 

Meteorological records, E. A. Beals (Minnesota Sta . Bui. 40, pp. 390-992)?— 
Tables are given which show total precipitation at 45 points in the State during each 
month of 1895; the average annual precipitation at 27 points during5 or more years; 
the mean temperatnre at 41 stations during each month of 1895, and the normal 
temperatures, monthly and annual, for *28 stations in the State. The nounal annual 
precipitation of Minneapolis is 28.34 in. The precipitation during* 1895 was 22.09 
in. The normal annual temperature at this point is 42.3 r F„ and the mean tempera¬ 
ture for 1895 was 43.3". 
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Meteorological observations, June, 1896, II. ft. Bit ilk and C. F. vox Hbrr- 
manv (Xorth Carolina $ta. Aft t. fin 1. $T, pp. 01-700. map v *').—The usual notes on 
weather and crop conditions and summaries of meteorological observations. 

Meteorological observations, TIT. 11. Alwoop (Virginia Sta. Rpt . ISO J, pp. 7,*S ).— 
A summary by months is given of observations on temperature and precipitation for 
the period from July 1, 1893, to Juno 30, 1S95. “ The rainfall during late summer 

and autumn [of 38911 fell much below the pievious year, though it was also a year 
of drought. The winter was a season of extraordinary severity, both in lowness of 
temperature and in fall of snow', this being o\ er 6 ft. total on the level for the winter 
season. . . . The average deficiency of precipitation ior the 2 years is 6 in.” * 


WATER—SOUS. 

The oxidation of the organic matter of the soil, P. P. Deti£rain 
and B. Demo ussy ( Gompt . Ren cl., 123 (1896), No. J, pp. 278-283; Rer. 
IScientser. d, 6 (1896), No. 7 , p. 213 ).—The oxidation of the humus was 
measured by the quantity of carbonic acid furnished by various soils 
under different conditions. Oxidation went on to a certain extent in 
soils which had been sterilized by heating to 120° C, but it was much less 
active than where the chemical action was assisted by that of the fer¬ 
ments of the soil. These ferments resist a temperature of 03° C., at 
which point the oxidation of the humus is at the maximum. The oxi¬ 
dation is favored by free access of air resulting from the stirring of the 
soil. In warm regions a soil plowed each year and cultivated without 
fertilizers rapidly becomes sterile on account of the destruction of the 
humus. In temperate regions the loss of humus is less rapid. It was 
observed at Grignon that a soil cultivated without fertilizers during 
six years lost half of its organic matter. 

Note on the composition of deposit formed in water pipes, .1. A. and E. W. 
Voklckuii (Jnalt/tif, *1 (7<S\%), Jnhj, p. Jfi.O ).— The authors found that, a considerable 
deposit of basic carbonate of zinc mixed with the oxid was formed from a soft water 
in galvani/cd-iron pipes in which the water w'as heated.—n. w. kiluokf. 


FERTILIZERS. 

The marls of Wisconsin, F. W. Woll (Wiaeonaip tfta. Bui. 61, 
pp. 16 ).— Descriptions and analyses of 41 samples of Wisconsin marl 
are reported, accompanied by notes on the occurrence of marl deposits 
in the State and on the use of marl as a soil improver and for the man¬ 
ufacture of cement and quicklime. Shell marls are found in a large 
number of places in Wisconsin, especially in the central and eastern 
qpunties. These marls are of a high degree of purity, and are gener¬ 
ally found under thin layers of peat or in lake bottoms. They are 
largely made up of carbonate of lime, and are recommended u as a fer¬ 
tilizer on soils deficient in lime or as an amendment to clay, sandy, or 
peaty soils.” The Wisconsin marls generally do not contain any phos¬ 
phoric acid or potash, their value depending on the lime and the small 
apaowit of organic nitrogen which they contain. 
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The method of analysis fised was briefly as follows: 

“ Ten grams of marl was treated with strong hydrochloric acid, the digestion being 
continued for about !S0 minutes at boiling temperature. Lime was determined in 
tlie extract by tbe Immendorff permanganate method; the insoluble residue was 
dried in a platinum gooch, weighed, incinerated, and again weighed. Phosphoric 
acid and potash were determined in the acid extract and nitrogen in the original 
substance. 1 ’ 

Fertilizer experiments conducted at the Royal Swedish Agri¬ 
cultural Academy during 1895, L. F. Xilson Landt . Altad. 

Hand!., 3?> (189G), pp. Gl-ftG)z —The experiments were conducted with 
sugar beets and barley grown in marsh soil, the object being to study 
the effects of iiotassic or phosphoric acid fertilizers on the growth and 
composition of these crops. The soil used in the experiments was from 
a marsh on the Island of Gotland, and contained 5 to 10 per cent of 
lime in the dry substance and 4 to 5 per cent of nitrogen in the organic 
matter of the soil. The crops were grown under three different condi¬ 
tions: (3) In glass cylinders, SO by 27 cm. and with a surface of T>72 
sq. cm.: (2) in cement-lined boxes placed in the ground. 1 square meter 
surface, arranged to be watered from below; (3) in zinc boxes, also 
placed in the ground, with a surface area of 0.3 square meter. 

In tlie potash experiments with sugar beets a basal fertilizer at the 
rate per acre of 178.2 lbs. of phosphoric acid (in the form of Thomas 
slag) and 21.3 lbs. nitrogen (in the form of nitrate of soda) was applied. 
The beets grown were of the Kleinwauzleben variety. The following 
main average results were obtained: 


Potash experiments icitli sugar beets grown in marsh soil. 


Xo.of 1 
trials. 1 

Potash (KjO) applied per hectare. 

Arrange 

1 weight 
of beets. 

Sugar content of 
l»eets. 

1 


Glass cylinders, 572 sq. t in. snrihi e, 1 l>eet : 

(trams. 

Per cent. 

Grams . 

5 

.None .-.. 

. . 1,512 

| 14.23 

186,6 

15 

200 to 400 kg. in form of sulphate. 

1 *> 302 

1 16.21 

383.1 

15 

200 to 400 kg. in form of muriate. 

Cement-lined lams, l square meter surface, 25 beets: 

. 2 323 , 

i 16.01 

386.3 

1 

Xone. 

. 5,230 

14.23 

744.2 

2 

300 to 400 kg. in form of sulphate. 

6,055 

16.04 

971.0 

o 

300 to 400 kg. in form of mnriute. 

Zinc boxes, 0.3 square meter surface. <5 beets* 

. 0,215 

1 

16.46 1 

| 1 

1,023.2 

5 

Xone. 


13.55 

183.5 

15 

200 to 400 kg. in torn of sulphate. 

. 1 2,434! 

1 15.70 | 

382.2 

15 

200 to 400 kg. in form of muriate. 

2,475 

i 13,51 

384.2 


The muriate applied contained 47 per cent chlorin. The results show 
that the muriate and sulphate were equally effective on beets under the 
conditions of these experiments, viz, on a light soil poor in potash and 
phosphoric acid, but rich in lime and nitrogen. This is contrary to 
general opinion, but the author believes that where data pointing in 
the opposite direction have been obtained, as for example in the series 
of experiments conducted by Petermann at G-emblonx, Belgium, (Tur¬ 
ing 1(883~\84 > 3887, and 188S-\S9, the results obtained with different 
forms of potassic fertilizers are either within the limits of experimental 
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enor, or the soil experimented with contained a sufficiency of potash 
and did not therefore respond to applications of potassie fertilizers. 

Experiments with pliospliatic fertilizers for sugar beets grown in 
marsh soil were begun in 1894, Thomas slag and superphosphate being 
compared. The former produced a heavier yield of sugar than the 
latter. The experiments were repeated on a larger scale during 1895, 
and in 5 different series, as in ease of the potash experiments already 
described. Applications of nitrogen and potash were added in all cases 
at the rate per acre of 178.2 lbs. of potash (as sulphate), and 21.5 lbs. 
of nitrogen (as nitrate of soda): m addition the quantities of fertilizers 
given in the table were applied. The results were as follows: 


Phosphoric acid upmnunU with sutjar beets. 


ffoof 

tnals. 


Phosphoric add (PjO*) applied per hectare 


Ai er«iftt‘ 
lwoii»hh>l 
| beds 


Sugar content of 
beets. 


Zint boxes, u.3 square meter surface C beets* 

6 73 to 100 kg. asbum lphobphate . 

6 150 to 200 kg. ns Thomas shift . 

Glass o\linders 1 572 aq.ctn surlaee 1 beet m each* 

0 None. 

18 30 to 100 k". as biiperphosphato. 

18 | 100 to 200 kft as Thomas shift .. 

I Cement lined boxes, 1 square meter surface, 23 beets * 

1 f None . 

2 50 to 100 "kg. as superphosphate. 

2 100 to 200 kg. as Thomas slag . 

Zinc boxes, 0 3 square meter surface, 6 beets m eacli 

5 I None. 

15 I 50 to 100 kft as snjieiphosphate . 

10 100 to 200 kg as Thomas slag. 


Grains 

Per cent 

hrtnu 

3,9h3 

13 80 

550.5 

3,092 

15 30 j 

564 0 

2 007 

14.92 

397 9 

3,298 

14.99 

| 494 4 

3348 

15.28 

1 

611.5 

4 925 

12.92 

610 3 

0 5S2 

13 09 

920.0 

0 542 

14.66 

959.2 

2,014 

15 78 

317.8 

2,978 

13 41 

400 1 

2,724 

15.53 

423.0 


The Thomas slag prodneed beets uniformly richer in sugar and a 
heavier yield of sugar than the superphosphate. The author states 
that experiments have shown the following fertilizer to be requited for 
marshy soils in order to produce beets of equally good quality as those 
grown on stiff soils, viz, 500 kg. potash (K/)) per hectare (in the form 
of 600 kg. (1,320 lbs.) of 80 per cent muriate of potash), and 150 kg. 
phosphoric acid (PA) per hectare (in the form of 900 kg. (1,980 lbs.) 
of Thomas slag of a high citrate solubility), the quantities given cor¬ 
responding to 207.3 lbs. of K*() and 133.7 lbs. of IV)-, per acre. 

Experiments with Imperial barley *—Barley grown m a rich humus soil 
in laboratory experiments was found to vary considerably m its protein 
content under the influence of different fertilizers, and the subject was 
therefore taken up for systematic study according to a plan similar to 
that followed in the preceding trials. Two series of phosphoric acid 
experiments and one series of potash experiments were conducted. 
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Tlie fertilizers applied and the results obtained were as shown m the 
following table: 

Fertilizer experiments* with barley on marsh hails. 


Experiments with phosphoric acid. 


Experiments w i tli potash 


No. of Thospboric acid (P 2 0 s ) applied 
trials. per hectare 


In zinc hoses, 0 3 square meter 
surface: 1 

1 | None. 

2 150 kg. in form of Thomas slag 

2 200 kg. in form of Thomas slag 

2 75 kg. in foi m of auperphos 

phate. 

2 100 kg. in form of superplioa 

phate. 

In cement -lined boxes, 1 square 
I meter surface: 2 
l 200 kg. in form of Thomas slag 

3 . 300 kg. in form of superphos 

pliate... 


Protein 



Protein 

in dry 

No. of | 

Potash (K.O) «pplied per 

in tliy 

nuittei of 

trials. 

huimt. 

nuttei of 

giain. 

1 

1 

In /inc l>o\es, 0.3 square 

main. 

P<r cent. 

1 

nit*Ter surface: * 

i J'trcmf. 

17.12 1 

u 

None . 

18.32 

17.3* 1 

2 

200 kg. m form of sul , 


37.91 

o 1 

phate . 1 

300 kg. m iorm of sul | 

18 62 

10 65 

2 

phate.. 

20 J kg. in foim oi mini I 

17.34 

35.00 


ate. 

17 31 

17.31 

1G 12 

o 

1 

DUO kg. in form of mini¬ 
ate. 

1 

1 

33. 03 


*200 kg potash (sulphate) and 2 a kg. N. (nitrate ol soda) p« i he< tare ulded in all < <m s 
2 100 kg. potash (bulphate) anti 25 kg. N. (nitrate of soda) per hectare added in all cus»- h . 
*200 kg. Thomas slag and 25 kg. N. (nitrate oi .soda' per lieetait added m all cases. 


The application of soluble phosphoric acid caused a depression of 
from 1 to 2 per cent in the protein content of tlie barley, compared 
with Thomas slag; the muiiate of potash produced 2 to 3 per cent less 
l>rotein in the grain crop than did the sulphate. A liberal supply of 
potash favors a high production of starch in plants, but as far as is 
known the muriate has not previously been shown superior to sulphate 
in this respect. The opposite is true in case of potatoes. 

Experiments with fish guano .—One hundred parts of nitrogen in*the 
form of fish (herring) guano had been found equivalent to SO parts of 
nitric nitrogen in earlier laboratory culture experiments. A number of 
experiments were made in order to study tlie effect of a high fat con¬ 
tent in the guano on the availability of the fertilizer. Common fish 
guano containing 13.3 p"er cent of fat, and guano freed from fat by 
extraction with ether, were compared, the oats experimented with being 
sown in glass cylinders of 491 sq. cm. surface area. The basal fertili¬ 
zation was 100 kg. potash (sulphate) and 200 kg. phosphoric acid 
(Thomas slag) per hectare, equivalent to 89.1 lbs. and 178.2 lbs. per 
acre, potash and phosphoric acid, respectively. The results were as 
follows: 

Average results with ordinary and with fat-free fish guano on oats. 


Nitrogen applied per hectare. 


Yield of Yield of Increase 
straw. grain in \ield 


drams, drams. , drams. 

24. b i 16.0 . 

35.1 22.8 17.1 

37.3 25 2 21.7 


None.. 

30 to 60 kg. in form of common fish guano. 
30 to 60 kg. in form of fat-free fish guano.. 


—F. W. WOLL. 
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Provisions of the new fertilizer law of New York, L. L. Van 

Slyke (New Tori* State St a. Huh 10;>, it. iter., pp. 101-120). —A law to 
regulate the sale of fertilizers in New York was passed in 1878, but no 
provisions were made for its execution. 

“Another law was passed in 1890 and amended in 1891, lint was so full of technical 
defects as to defeat all attempts .it making pi ose< utious for violations. The present 
law became operative May 28,1890, 

“The present fertilizer law applies to ‘any commercial fertilizer or any material 
to he used as a fertilizer, the selling price of which exceeds $10 per tou,’ when such 
goods are sold, offered, or exposed for sale m this State. 

“The new fertilizer law requires that there shall be printed on or affixed to each 
package of fertilizer, in a conspicuous place on the ontside of the package, a plainly 
jirinted statement certifying: (1) the net weight; (2) the name, brand or trade 
mark; (3) the name and address of the manufacturer, and (4) the chemical compo¬ 
sition expressed as follows: Per cent of nitrogen; per cent of available phosphoric 
acid, or, in ease of undissolved bone, total phosphoric acid, and per cent of potash 
soluble in distilled water. 

“Before any fertilizer can be legally sold, offered, or exposed for sale in this State 
the manufacturer or agent must file with the New York Agricnltmal Experiment 
Station, at Geneva, a statement like that provided for on packages, and also an addi¬ 
tional statement in January of every year. 

“When fertilizers contain leather or similar inert products the fact must be 
explicitly and conspicuously stated ou eacli package.’’ 

A brief statement of the work accomplished by the station in inspec¬ 
tion of fertilizers is added. 

Since July, 1890, there have been collected and analyzed about 2,700 
samples of commercial fertilizers manufactured by over 120 firms, 
nearly one-half of whom reside in other States. 

TJfe maintenance of soil fertility: Commercial fertilizers, F. W. Woll (TTfa- 
consin Na. Bui. 40, pp. This is the first bulletin issued m accordance with the 
provisions of the Wisconsin fertilizer law passed in 1895, and gives tho results of 10 
analyses of fertilizers licensed for sale in the State during the current calendar year. 

“It has been considered desirable, in additiou, to include in tho bulletin such 
general information on the subject of fertilizers ami their application as will be 
helpful to the farmers of our State and aid them to a more thorough understanding 
of the problems connected with the maintenance of the fertility of their land.” 

The topics discussed are the nature and source of the different fertilizing ingre¬ 
dients; the fertilizing constituents of feeding stuffs and farm products; amounts of 
fertilizing constituents removed from the soil by different crops; the nature, man¬ 
agement, and use of barnyard manure; green manuring; and tho composition, 
valuation, and use of commercial fertilizers. The text of the State fertilizer law is 
also given. 

Composition of commercial fertilizers, II. B. McDonnell tct al. ( Maryland fita. 
Bnl. 87, pp. 5 J).—Tabulated analyses and valuations of 139 feitilizers inspected 
September, 1895, to January, 1890, with a list of fertilizers licensed for sale in Mary¬ 
land for the year ending January 31,1896, and a schedule of trade values of fertiliz¬ 
ing materials. 
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Experiments with corn, G. 0. Geokoeron, F. C. Bt'Rtir. and D. 
IT. O'ilS (Knnsas Mia. Bui. .76, pp. 1W-1C0). 

Syiiopsis .—Plan tin i> May 2, cultivating twice in o reason, listing accompanied with 

deep culture, subsoiling G months <n longer hefoie planting, and planting late 

varieties gave best results. 

Of 7 plantings on twentieth-aero plats at intervals of 1 week from 
April 18 to May oO, the best total yield was given by the planting of 
May 2. On 30 plats the cultivation varied from as often as 3 times a 
week to as seldom as once in 4 weeks. The results were contradictory, 
the averages for 3 years giving the best yields on plats cultivated once 
a week and once in 3 weeks. Two cultivations in a season gave better 
returns than 4 or 6. On the average for 3 years listed corn given deep 
culture gave best returns, followed by surface planted with deep culture. 

Three eighth-acre plats were subsoiled, one in the spring and one in 
the fall of 1894, and one in the spring of 1895. The returns from the 
first two were greater and from the last one less than the yield of the 
check plats. 

In a trial of butt, middle, and tip kernels for seed the results were 
contradictory. 

A list is given of 28 varieties tested. In a comparison of red Kafir 
coin with Indian corn G plats were used, 2 for each variety. The red 
Kafir com yielded nearly twice as much gram as the most prolific 
Indian corn. 

In a comparison of early, medium, and late varieties, the lato variety 
gave the best yield and the early one the poorest. * 

Field experiments with corn, n. J. Waters and C. M. Conner 
(Missouri 8t(i. Bid 32, pp. 32 ).—This is a continuation of work reported 
in Bulletin 14 of the station (E. S. It., 3, p. 27). 

Variety test ( pp. 7-12).—In 1895 30 varieties were grown and the 
yields are tabulated. Of the dent varieties the highest average yield 
for 3 years was produced by Golden Beauty, 57.4 Ira. per acre, followed 
by Learning, Piasa King, ^aint diaries Whitts and Chester County 
Mammoth. 

Fertilizer test (pp. 13-17).—In 1891, as in 1889, applications were 
made at a uniform rate of 10 tons of barnyard manure per acre, fer¬ 
mented and unfermented, solid horse and cattle mantae alone, and 
solid and liquid manure combined. These were applied both on the 
surface and plowed under. The tabulated data cover 3 years. The 
authors state that from the land where fresh barnyard manure was 
applied twice in 3 years an average increase in yield was obtained of 
36.6 per cent. From the combined solid and liqnitl manures larger 
yields were obtained than from solid manure alone. Horse manure 
produced larger yields than cattle manure. Plowing manure under 
was better than applying it on the surface. 
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Preparation for ptantimj (pp. 17-20).—In a test of thorough, partial, 
ami no plowing the yields for 2 yours increased with tin* thoroughness 
of pi epa rat ion of tin* soil. Ilarrow'ing w'ith tin* disc or spring-tooth 
harrow, instead of plow ing, was unsatisfactory. The yields from plow 
ing 1] in. deep were better than from 0 in. deep. Nub,soiling showed 
no gain for the .“> jours in yield of rnta bagas, corn, or sugar heels. 

Date of mv dhit/ (pp. 22-21).—Tabulated data for years are given. 
At. a distance of 15 in. in 15 inch rows the total yield increased as the 
number of stalks in the liill increased, hut then* was an increased pro 
portion of unmerchantable cars. The authors found that with a. stand 
of 85 percent it was uuproiitahle for the single season’s trial to replant, 
tlie missing hills. t 

('ultiration (pp. 25-27).—In deep rs. shallow' culture the hotter yields 
were obtained from the latter. 

Tile dminatje (pp. 27, 28).—Tile drainage on upland c,lay with fair 
surface drainage has been for 2 years unprofitable with corn, mangel 
wurzcls, and sugar boots. Weekly moisture determinations indicated 
slight differences in the water content of the drained and undrained 
soil from April to October. 

Yields and time of ripening of five different varieties of maize, 

Hammk (Tirol. laiuhr. matter, hi (ISPU), No. 0,p. s.1). —Two foreign ami 
8 native varieties of maize were compared as to yield and time of ripen¬ 
ing. The very tenacious soil received an application of barnyard 
manure and on May 10 -was planted to maize at distances of 10 cm. in 
07 cm. rows. 

The yields are tabulated. The periods of ripening extended from 
August 21 with Szekler to October 10 witli White banner, the duration 
of growth thus varying from 08 to 150 days. The early or foreign sorts 
suffered more from insect attacks than the native or late sorts. The 
highest yield was given by White banner 50.22 Im. per acre, followed 
by a nntne light yellow sort 11.80 bn,, Oinquantiuo 20.10 lm., Polish 
maize 22.72 1m., and Hzekler 22.25 bit. The last two were the foreign 
varieties and had the shortest periods of growth. Had they been 
planted more closely they would probably have given a larger yield. 
They are well adapted to northern climates with shorter seasons or to 
double cropping in warm regions. 

Grain and forage crops, J. II. Hukim’KUP (North Dakota Nta. llut. 
LK1, pp. —Previous work in this line was published in ihillctins 

10 and 11 of the station (B. S. lb, 5. pp. 170, 078). Tabulated yields 
arc given of 20 varieties of spring wheat, 20 of oats, 20 of barley, 22 of 
corn, and 88 of potatoes. The Tartarian and Race Ilorsc varieties of 
oats were comparatively rust proof. 

Tlio rotation plats were reduced in size ill 1804 from 1 aero to A 
acre nnd tlio number increased to 85. Compared with the yield of 
under continuous cropping, the effect of the rotation during the 
first year was to increase the yield after summer tallow 08 per cent; 
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after the cultivated crops 75.1 per cent; after millet 41.] per cent; and 
after timothy and clover 33 per cent. 

After sowing (> different mixtures of oats and peas for forage the 
author recommends per acre "{ bushel of oats to 2 of peas. Directions 
are given for the culture of Dwarf Kssex ra]>e. After tests of Kafir 
corn, nullo mai/.e, dun a, and Jerusalem corn during 2 years the author 
recommends glowing Indian corn instead. 

Kafir corn, (3. (J. (Ijoouuksojs, F. ('. IUtutih, and D. II. Otis (#«ji- 
ms Nta. I>nl, 50, pp. 101-J08).— The authors review previous work of the 
station with Kafir corn. The largest yield so far obtained was in 1M)1 
with red Kafir corn, 98.7 bu. of seed, and 12.29 tons of fodder per acre. 

Planting at different distances (pp. 102, 105).—On 48 tiial plats the 
rows varied from 10 to 32 in. and the plants from 4 to 8 in. in the row. 
The largest yield of grain was obtained with plants 4 in. apart in 32- 
inch rows. The authors state that experiments have shown that when 
corn and nearly all other crops arc complete failures, Kafir corn will 
yield a fair crop of forage. 

Varieties (pp. 104,105).—lied, white, and black-hulled white Katir 
corn (A friean millet) are described, lied is pi e lei red to w bite; ii grow s 
6 to 9 in. taller, ripens earlier, does not shell in handling, has a 
juicier stalk, and the head always pushes clear of 1 he upper sheath. 
The seed of white Kafir corn is liked better by stock. The black-hulled 
white has been grown the past season only. It is very pionusing, and 
may surpass the red. 

Culture (pp. 107,108).—Full directions for the culture of Katir com 
are given. It is adapted to all soils, and to regions too dry for corn. 

The manuring of irrigated meadows, Strkkick (Nfielis. laudic. 
Ztsehr., 1890, No, US, pp. il0?~il09). —In 1894 on land which had boon 
used for meadow 9 years in the district of Vaueluse, Franco, 5 plats 
were laid out containing 158 square rods each. To 1 plat was applied 
superphosphate, to another urine, and to another barnyard manure, to 
another nitrate of soda, muriate of potash, ami phosphate of lime, and 
1 plat received no fertilizer. This experiment was repeated in 1895. 
The yields for (ho pints where phosphoric aeid or a complete commer¬ 
cial fertilizer laid been applied were largely in excess of tin 1 uumauured 
plats. The barnyard manure and the urine were used either ai a loss 
or at. a very small profit. 

Experiments in manuring meadows (Nthkoe Khozyaisteo i 
Lyesomlstro, 1895, No. 153, pp. 22.9, ‘>.10). —The ngiiculturul experiment 
station of the Polytechnic School al Riga carried out a series of experi¬ 
ments tor the purpose of investigating the influence of artificial manures 
on the improvement of meadows. On the Kbelshof estate 111 plats, 
3,920 sq. ft. each, were laid out. Two plats were manured with Thomas 
slag, 2 with bone meal, 2 with kainit, and 2 with a mixture of Thomas 
slag and kainit. There were 8 check plats. Twenty-four pounds o(i, 
fertilizer was applied to each of the 8 plats in the fall of 1890, -18 lbs. 
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in the falls of 1891 and 1892, and 10 lbs. of nitrate of soda in the spring 
of 1894. Tabulated data of the yields aie given lor 5 years. 

The plats receiving the mixture of Thomas slag and kaimt gave the 
largest yields, followed by the potash plats. The residual effect was 
greatest on those plats receiving the mixture, followed by those on 
which Thomas slag w as used. 

Potatoes, L. Jl. Taft [Michigan tit a. Jlul. 1 >1, pp. 3-11 ).—This is a 
continuation of previous work leported in Bulletin 108 of the station 
(E. fci. R., 0, p. 208). 

Test of varieties (pp. 8-9).—Ninety varieties were tested, 2 lbs. of seed 
ot each variety being planted June 8. July 2 and twice later at inter 
vals of 3 weeks the plats were irrigated. The yields are tabulated, and 
descriptive notes given on a number of varieties. The following vari¬ 
eties aie recommended: Early—Early Peachblow, Early Walton, Free 
man,Milwaukee,North Pole, Clay Rose, Victor Bose, and Pearl of Savoy; 
medium, to late—Summit, American Wonder, Irish Daisy, Park Region, 
0. K. Mammoth, On Top, Prize Taker, and others. 

Fertiliser test (pp, 10,11).—On 17 eighth-acre plats on a light sandy 
loam on which rye, buckwheat, and similar crops had been grown for 
several years previous, were applied munate and sulphate of potash, 
ground bone, boneblack, nitrate of soda, wood ashes, and stable manure, 
either alone or in various combinations. The Rural New Yorker No. 2 
variety of potatoes was planted at distances of 3 by 3 ft. An uniua- 
nured strip of 3 ft. was left between each plat and the adjacent one. A 
diagram is given showing the arrangement of plats, kinds and amounts 
of fertilizers applied, and the yields per acre obtained. The largest 
yield was obtained where 24 loads of stable manure per acre were 
applied, a gain of nearly 70 bu. per acre over an adjacent unmanured 
plat. The author states that the average gain from the use of a full 
application of fertilizers was 80 bu. per acre. Theie was *i gain of about 
8 bu. per acre iu favor of sulphate of potash over muriate of potash. 

Potato experiments, U. II. Miller and E. II. Brinkley (Mary¬ 
land Sta . Bui 3ti,pp. 55-63 ).—This is a continuation of work reported in 
Bulletin 31 of the station (E.S.R.,0,p.983), and consists of tests of 
varieties, experiments with fertilizers, green manuring, distance, meth¬ 
ods of cultivation, amount of seed, and spraying. The yield where 
crimson clover was plowed under showed an increase of 34.4 bn. per 
acre, or 50 per cent. With distances 30 by 14 in, there was an average 
gain for 2 years of 19 bu. per acre over 30 by 12 in. Practically the 
same results were given by ridge and level culture and by deep and 
shallow cultivation. The yields showed a gain of 80 per cent where 
the plants were sprayed with Bordeaux mixture. 

Inquiry into the principles of potato growing, and tests of varie¬ 
ties, P. Schweitzer ( Missouri tit a. Bui , 33, pp. 21). —Inconclusive 
♦experiments were made in 1891. In 1894, on well-prepared land, plowed 
And subsoiled 18 in, deep, and to which 1,300 lbs. per acre of a fertilizer 
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consisting of nitrate of soda, muriate of potash, salt, gypsum, and dis¬ 
solved bone were added, potatoes were planted 12 in. apart in 1 and 
2 eye pieces, quarters, halves, and wholes for each of 12 varieties. 

Early Vermont is reported as the best and Burbank the poorest vari¬ 
ety. Whole tubers gave the highest yields. 

In 1895 the Early Maine variety was planted on well-prepared soil in 
44-inch rows. The fertilizer, wlieie used, consisted of equal parts of 
sulphate of potash and superphosphate. For given areas the seed 
planted, whether pieces or whole tubers, w as at the same distance apart 
in the row. The yields for the different amount of seed are tabulated. 
The author concludes that 900 lbs. per acre was the limit of profitable 
application of fertilizers, and that ‘-•it makes no difference whatever 
whether ] potatoes are planted whole or in pieces. . . . The result 
depends entirely upon the fertility of the soil and the character of the 
season, both of which determine the stand of the croi> as a whole, as 
also the productiveness of each individual plant.*’ 

The yields of the 70 varieties tested are tabulated, 18 giving* a yield 
of over 400 bu. per acre, 5 of o\ er 500 bu., and Mills Prize nearly 000 
bu. Fiom the data the author concludes that “the size of the seed 
potato has nothing to do with the greater or less number of small pota¬ 
toes. It is simply a question of the vigor of the plants, the richness of 
the soil, and the proper condition of the season." 

A test of northern and home grown seed potatoes, O. O. Flagg, 
J. D. To war, and G. M. Tucker (Rhode Island Sta. Bid. 36 , pp. 3-3). — 
Fourteen varieties of potatoes, of Maine-grown and home-grown seed, 
were tested during 2 years on a sandy loam soil, manured with com¬ 
mercial fertilizers applied on a clover sod. Ten pounds of seed of each 
variety was used, cut in one case to 150 pieces, in the other to 2-eye 
sets, and planted 10 in. apart in the row. The vines were sprayed for 
potato blight. The yields are tabulated. 

In tlieir summary the authors say that of merchantable potatoes 
tbe northern-grown seed tubers produced a greater percentage in 11 out 
of 14 varieties, and a greater yield in 9 out of 14 varieties, the average 
increase being 17.04 bu. per acre; the home-grown tubers gave a greater 
yield in 5 out of 14 varieties, the average increase being 20.94 bu. per 
acre. 

Early potatoes, C. O. Flagg- and G. M. Tucker (Rhode Island 
Sta. Bid . 33, pp. 9-27, fiys . 13). — The methods of hastening maturity 
by starting the tubers in pots under glass, and sprouting the thickly 
planted sets in a cold frame are described, and under tbe second 
method the experience of a Rhode Island planter is given. In the 
second method 12 sash 3 by G ft. are required for each acre. The 
cuttings of seed tubers are put into the prepared and fertilized soil of 
a cold frame from the 15th to the 20tli of March, 3 pecks of tubers for 
each sash. When about to break ground the sets are lifted from their 
position by a manure fork, separated by hand, and placed 12 in. apart 
in 30 to 32 inch rows. The average yield has been 95 barrels per ae^o. 
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Budding (pp. 1:2-19),—’Seed tubers about the size of liens’ eggs placed 
stem end down on racks lield in tiers in a framework are kept in a moder¬ 
ately warm (00 to 73 d t\) and fairly lighted room for 4 to G weeks. 
The racks are figured and described. Thick, firm buds J to 1 in. long 
and \ to 2 in- in diameter will form which, when ready for planting, 
may be kept uninjured for days or weeks by lowering the temperature. 

On March 20, 2 bu. of the Early lioso variety, each containing 3L1 
potatoes of an average weight of about «*> oz., were taken from the bin; 
one bushel was kept in a bag in a cold cellar; the other was placed in a 
tray under favorable conditions for budding. May 1, on a light, sandy 
loam, manured with commercial fertilizers, g applied broadcast and J 
in the drill, the potatoes were planted in 8 rows at distances of 15 in. 
between sets. Each tuber was cut in two before planting. 

On July 29,10 ft. of each row was harvested, and on August 20 
the remainder of the crop. The following table contains the yield per 
acre, the gain from the budding method and the increased growth 
between the two dates of harvesting: 


3 leld per acre of potatoes from need tubers budded and not budded . 


Budded .... 
Not budded 
Budded .... 
Not budded 


Date bar 
■% efltod 

Largo 

tuboiH. 

Small 

tubers. 

Total. 

Gain b^ 
budding 

Increase 

from 

further 

growth. 

July 29 
.. do 

Bushels, 
97. 96 
70.10 1 
135.47 
94 45 1 
1 

Bushels. 
53 23 
42. 78 
55. 51 
41 90 

Bushels. 
151 19 
118 88 
190 98 
136 35 

Bushels 
32 31 

Bushels . 


An£; 20 
.do .. 

51.63 

33 79 
17.47 


"Notes are given on potato culture oil the island of Jersey. The 
authors state that where large seed tubers are used sprouting is pref¬ 
erable to budding. 

Potatoes, fertilizer experiments, W. J. Green and II. (). McFad- 
drn (Ohio titti, link 6V>, />/>. Ifif-lfii 9).—The trial plats are of i 1 ,, acre at 
the central station and acre at the substations. Superphosphate, 
muriate of potash, nitrate of soda, bran, linseed meal, dried blood, 
v '*lWphate of ammonia, bone meal, acid phosphate, basic slag, and barn¬ 
yard manure, alone or combined in various proportions, were applied 
on 18 plats; of these, 8 plats received the same quantity of nitrogen, 
phosphoric acid, and potash, but in different forms. Thirteen plats 
were without fertilizers. 

The yields are tabulated. In conclusion the authors say: 

“In the use of fertilizers the lowest cost x>or bushel of increase m crop has been 
attained iu the use of superphosphate alone, but the greatest gain per acre has been 
with 1,100lbs. per acre of fertilizer containing phosphoric acid, nitrogen, and potash. 

“Muriate of potash and nitrate of t-oda when used alone have not given a profitable 
Increase, but have proved beneficial m connection with superphosphate. 

“Phosphoric acid seems to have been the controlling element in an increase in the 
# potato crop in all of our experiments." 
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Potatoes, variety tests, S. B. Green ( Minnesota Sta. Bui. 45, pp. 
299-307, fig. 1). —Notes and tabulated data are given on 45 varieties of 
potatoes tested at the station farm, 23 varieties in Lyon County, and 
16 varieties in McLeod County. Among the largest yields per acre 
are the following: At the station farm. Rural New Yorker No. 2, 388 
bn.; Lee Favorite, 349 bu.; Early Everitt, 343 Jju.; Early Oxford, 328 
bu., and Irish Cobbler,325 bu.; in Lyon County, Worlds Fair, 331 bu.; 
American Wonder, 528 bu.; Irish Daisy, 510 bu.; Early Oxford, 470 
bu., and Pearl of Savoy, 407 bu. In McLeod County the highest yield 
was given by Summit, 227 bu. 

Notes are given on 17 of the newer varieties of potatoes grown on 
the station farm in 1894. 

Variety trials with potatoes, W. J. Green and H. O. MoFadden 
(Ohio Sta. Bid. Go, pp. 141-151). —The authors begin with a discussion 
of the difficulties and value of variety tests of potatoes. May 16,17, 
and 19, 1895, on duplicate sixtieth-acre plats on a clay loam soil, 71 
varieties of potatoes were planted in 2 eye pieces 16 in. apart in 
33J-incli rows. The yields are tabulated for 1894 and 1895. Sixteen 
varieties are mentioned as above the average in yield, American Won 
der, Columbus, Carman No. 1, Early Northern. Forest Rose, and Irish 
Daisy leading. 

Tabulated yields are given of a test of varieties at two substations 
and at the central station. The results were unsatisfactory. A com¬ 
parison was also made between northern seed and second-crop southern, 
with inconclusive results. 

Descriptive notes are given on 42 varieties. 

Potato culture, results of 1894 and 1895, A. Girard {Prog. Agr . 
et Tit ., 13 (1895), No. 20, pp. 550-556 ).—An account of cooperative 
experiments in potato culture participated in by 88 experimenters In 
1S94 and by 6S in 1895, under direction of the author. The plowing 
was done at depths of 7 to S in., and in some cases as deep as 11£ to 15 
in. Both barnyard manure and commercial fertilizers were applied 
liberally, in most cases at the time of planting. Whole tubers were 
used almost exclusively, planted 19£ by 23.4 in. 

The largest yield reported was in 1894, 623.2 bu. per acre; the yield 
on the same farm in 1895 was 233 bu. per acre, the difference being due 
to drought. In 1894 11 farms, and in 1893 7 farms, averaged over 5194. 
bu. per acre. The percentage of starch was lower in the potatoes grown 
during the wet summer of 1894 than during the dry summer of 1895. 

Culture of the potato m Algeria, H. Hitier (Jour. Agr. Prat., 60 
(1896), I, No. 24, pp. 872, 873). —The difficulty with potato culture in 
Algeria, according to the author, is that the seed has to be renewed 
every year from France or other foreign country. Richter Imperator, 
however, has been cultivated there successfully tor 6 years. Two 
crops of potatoes can be raised every year in the littoral region, the 

6128—No, 3-4 
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second giving an inferior yield. It is proposed to try raising tlie variety 
mentioned in tlie oases of tlie Sahara next year. ^ 

Experiments in the culture of the sugar beet in Nebraska, II. 
H. Nicholson and T. L. Lyon (Nebraska Sta. Hah ii, pp. 109-1X5, 
map 1 , charts 2). —Previous work in this line was reported in Bulletin 36 
of the station (E. S. R., 0, p. 200). A description of the method of cul¬ 
ture, determinations of sugar content in samples of beets grown in 
different parts of the State, and data on the temperature and rainfall 
for different sections of the State are given. Experiments were made 
on the effect of certain fertilizers, as compared with no fertilization, 
value of large and small seed and heavy and light seed, tests of varie¬ 
ties, and analyses of the by products of a beet sugar factory. 

The authors consider the use of potash fertilizers unprofitable and 
recommend seed of more than average size. Five varieties were tested, 
and Kleinwanzleben, Vilinorin, Leuuure, and Desprez are recommended. 
Food ingredients of pulp and sugar beets, and fertilizer ingredients 
of dried lime cake are given. 

Tobacco, yellow leaf and cigar varieties, W. 0. Stubbs, J. G. 
Lee, and D. N. Barrow (Louisiana Stas. BuL 11, 2d ser., pp. 1472 - 
1409 ),—Previous work iu this lme was published m Bulletin 33 of the 
stations (E. S. R., 7, p. 29). This bulletin is a record of fertilizer and 
variety experiments at the North Louisiana Station at Calhoun with 
cigar and bright leaf tobaccos, and at tlie State Station at Baton Rouge 
with cigar tobaccos. 

At Calhoun 13 varieties of cigar tobaccos were tested, with aifd with¬ 
out fertilizers, on a red sandy soil, the yields of cured tobacco averaging 
630 and 558 lbs. per acre, respectively. 

Similar tests were made with bright long-leaf tobacco on “lighter 
mulatto sandy soil” with average yields of 7S8 lbs. with and 505 lbs. 
without fertilizers. 

Experiments with different amounts and combinations of fertilizers 
indicated that nitrogen is needed to grow tobacco successfully on the 
soils tested. 

The conclusions for Calhoun are in general as follows: 

‘•Oar eoiln are not well adapted to cigar tobacco. 

“ Hester, Ragland Improved Yellow Oronoko, Conqueror, Long Loaf Gooch, and 
Hyco are tlie host varieties of the bright-leaf type. 

“The old pine fields of North Louisiana can he reclaimed in producing those types 
of tobacco, and that with liberal fertilizing good profits are sure.” 

At Baton Rouge experiments were made on the bluff soils. Nineteen 
varieties of cigar tobacco were tested with unsatisfactory results. 

In a fertilizer test 3 varieties were grown, and nitrogen, phosphoric 
acid, and potash in various forms, combinations, and amounts were 
applied. The author states that fertilizers have increased the quantity 
and quality of tobacco. 

Three methods of curing were tested—air curing of whole plant, air 
curing of leaves placed separately on Snow laths, and curing the leaves 
in the Snow barn by artificial heat. 
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Brief directions for harvesting, stripping, and assorting, and a 
description of the barn are given. 

Types of tobacco and their analyses, F. B. Carpenter (North 
Carolina Sta. Bui. 122 n pp. 331-360 ).—Tabulated analyses are given 
showing the nicotin, nitrogen as nitrate, and total nitrogen in differ¬ 
ent parts of the plant at different stages of growth, and the nicotin, 
ether extract, albuminoids, nitric nitrogen, ammonia, cellulose, ash, 
potash, lime, and chlorm in 29 samples of leaves of typical tobaccos, 
exclusive of midrib, and of 29 samples of midrib. The following topics 
are also treated of: Production of tobacco in the United States, varie¬ 
ties and classification of tobaccos, tobacco soils, fertilizers, development 
of nicotin m the tobacco plant, descriptions of typical tobaccos, and 
relation between chemical composition and burning quality. 

The nicotin at maturity is found mainly in the leaves. The percent¬ 
age found in the whole leaf ranges in the tobacco grown in the United 
States from 1.96 to 5.53. A coarse rank growth is associated with a 
comparatively large amount of nicotin. 

The author states that the burning qualities are more largely depend¬ 
ent upon the composition of the ash than upon the extent of fermenta¬ 
tion; also that in these tests the best burning tobaccos were accom¬ 
panied by a high percentage of ash constituents, particularly lime, and 
by potash m proper combination. 

Among his general observations the author says: 

“ The percentage of nicotin and albuminoids is materially increased by the use of 
large quantities of nitrogenous manures. 

“A large percentage of nitrogen in tbe form of albuminoids is usually accompanied 
by a large nicotin content. 

u The percentage of nicotin in the leaf is largest just as the leaf reaches maturity, hut 
the amount is materially reduced by tbe various processes of fermentation to which 
the product is subjected before manufacture. 

<h While nicotin is the active principle of tobacco and is desirable to a certain extent, 
it was found that the high-priced varieties contained a relatively small percentage. 

“The nitric nitrogen is chiefly confined to the stems, and is not present in the leaf 
in appreciable amounts, except when large quantities of nitrogenous fertilizers are 
present in the soil. Its presence as such seems to be of no special importance. 

“Relatively larger quantities of potash than of any other feitilizer constituent 
seem to he required for the growth and production of a good quality of smoking 
tobacco ." 

Test of fertilizers on wheat, D. O. Bourse (Virginia Sta. Buh 17, 
pp. 141-144). —This is a continuation of work published in Bulletin 29 
of the station (E. S. R., 5, p. 495). Nitrogen, phosphoric acid, aud 
potash were applied singly and in • combinations of 2 and 3. The 
yields are tabulated. 

The author concludes that phosphoric acid gives an increase in pro¬ 
portion to the quantity applied up to 2133 lbs. per acre, and nitrogen 
and potash seem to increase the product only when both are used in 
combination with phosphoric acid. 

Suggestions are given relative to conducting plat experiments on 
farms. 
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Variety tests of wheat; W. 31. Hays (Minnesota Mta. Bui. 16, pp. 
o'iX-j'jn .—Previous work in this line was published in Bulletin 40 of 
the station E. ri. E.. 7. p. 118;. The fields and other data are tabu¬ 
lated for 22 varieties of spring wheat selected from 250 varieties pre¬ 
viously grown at the station and on a private farm. The best 5 
varieties, an average of 5 years, were Bolton Blue Stem, Glyndon No. 
711, White Russian. Blount Hybrid Xo. 15, and Power Fife. 

Original seed vs. seed improved by selection (pp. 340-348).—Tabulated 
yields of grain and straw, and other data, are given for 44 samples of 
wheat, comparing original seed with seed improved by selection. The 
yield of Haynes Blue Stem was 21.0 bu. per acre. The average yield 
of 8 improved varieties derived from it was 31.9 bu., an increase of 
over 10 bn. per acre. The yield of Power Fife was 26.3 bu., and the 
average jield of 7 varieties derived from it was 35.4 bu., a gain of 
9.1 bu. The average yield of 5 of Saunders’ crossbred varieties was 
38.6 bu. The large yields were due to especially favorable conditions. 

Crossed icheats (pp. 348-350).—The method followed at the station 
for crossing wheats is described, and tabulated data are given for 18 
crossbred varieties. 

Tillage experiments, W. 31. Hays (Minnesota Sta.Bul. 16, pp. 381- 
389 ).—These trials were made in the southwestern part of the State on 
a farm near Camden, on 88 tenth-acre plats. An elaborate series of 
experiments was planned for the purpose of studying the best method 
of conserving soil moisture. On a medium heavy soil of mixed clay, 
sand, and gravel, 6 plats were plowed in the fall and G in the spring at 
depths of 3£, 5J, and in., and sown to wheat with the press and 
chain drills on duplicate plats. In all cases the fall-plowed land 
yielded several bushels more per acre. 

Iu a comparison of laud manured with barnyard manure, rotted and 
fresh, with nnmanured land, in 5 cases out of 7 the unmauured plat gave 
largest returns of wheat per acre. Subsoiling for wheat was unprofit¬ 
able. A comparative trial of shoe-chain and shoe-press drills and broad¬ 
cast seeders favored the shoe-press drill. Wheat sown iu drills 21 and 
28 in. apart, and cultivated, yielded less than that sown in the ordinary 
way, ISTo differences were shown in plowing for wheat 3A, 5£, and 7£ in. 
deep. Burning the stubble and preparing the seed bed with a disk 
harrow gave as good results as plowing. 

Silage and silos, W. P, Wiieeler (Xeic Tori: Mate Sta. Bui. 102, 
«. ter., PP, 89-105, figs. J).—A popular bulletin embracing the following 
topics: The comparative advantages of preserving fodder in the silo 
and by dry curing, silage and roots, losses in the silo. Variety and matur¬ 
ity of silage crops, silage for different stock, silage and milk, silo con¬ 
struction. rectangular silos, round silo, freezing and ventilation, cost, 
preservation of the silo, filling the silo, and harvesting the crop. 

The author considers Indian corn the best plant for silage, that it 
is cheaper and generally more efficient than roots, and equal in feeding 
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value to the best dried corn fodder. The largest growing variety that 
is reasonably sure to ripen before frost is tlie best one for the silo—to be 
cut after the grain is glazed. 

The silo should have rigid, air-tight walls, and a depth of oi) ft. or more, 
with an allowance of not more than o s<[. ft. of feeding surface per cow. 

Cross rotation experiments, TV. TI, IIats (Minnesota fit a * Bid. 
pp. 309-373). — 111 1894, on C> series of 12 plats each, were planted t> crops, 
1 to each series. They were field peas, mangel-wurzels. potatoes, 
flax, wheat, and corn. In 1S95 the same crops were planted across the 
series of plats, giving for each crop duplicate plats separated by 5 
others. A diagram is given of the plats, showing also the yields. 
Mangel-wurzels gave the best yield after peas 5 wheat and flax after 
potatoes; and corn, potatoes, and peas after corn. The author states 
that the hoed crops—corn, potatoes, and mangels—had an especially 
good effect in preparing the land for other crops, while the reverse was 
true with flax, wheat, and even field peas. 

On recent breeding of cultivated agricultural plants (Braun nclnc. landw. Ztg., 
64 ( 1S96 ), Xu. ,14, pp. 169 , 140 ). —The author describes his experiences in increasing 
the productive capacity of wheat by improved methods of eultuie and by cross fer¬ 
tilization. In the latter case he used a square-head variety as the staminate parent 
for crossing with the ordinary varieties of German wheat. 

Variety tests of barley, W. M. Hays {Minnesota Sta. Bui. 46, pp. 330, ,111 ).— 
Tlio yields for 2 years of grain and straw and other data are tabulated for 34 varie¬ 
ties. French Chevalier gave the highest yield of the named varieties, followed by- 
Odessa, Champion of Vermont, Highland Chief, Hlaok Ilulleas, and Salzer. 

Com experiments, W. M. Hays (Minnesota Sta. But. 46, pp. ,161-341). —Tabulated 
data are given of a test at the station and on a farm elsewhere of IS named varieties 
of corn, and of 22 samples received from farmers, with general remarks on dent, 
flint, and sweet varieties. A statement is made in regard to the method used at the 
station for improving varieties of corn. Drying seed corn by artificial heat is recom¬ 
mended, In a trial on 8' plats of depths of plowing and subsoiling the best yields 
were on the plats plowed 4 in. deep. 

Variety tests of oats, W. M. IIays (Minnesota Sta, Bui. 46, pp. 362. 36.1 ).—The 
yields for 2 years of grain and straw and other data are tabulated for 03 varieties. 
The largest yields at tbe Rtation farm m 18iJ5 were given by Giant Side, Wide Awake, 
Haggett White, Early Swedish. White Russian, and Improved Ligowo. 

Variety tests of field peas, W. M. Hays (Minnesota Sta. Bui. 46, p. 361). —Yields 
of grain and other data are tabulated lor a field test of 33 varieties of peas grown 
at tbe station and on a private farm. The largest yield was given by White Canada 
Field, 20.3 bu., followed by Alpha, Illuo Prussian, Crown, and Green Canada Field. 

Influence of manure on the starch content cf potatoes, Com ox (Prog. Agr. ct 
Tit., 36 (1896), Xo. ,17, pp. 310-312). 

Variety tests of rape, W. M. Hays (Minnesota SUi. Bui. 46, pp. 360, 861). —The 
period of growth and the yield of green forage per acre an* given for 11 varieties of 
,rape, including 4 from Japan. Dwarf Essex gave the largest yield, 18.3 tons per 
acre. 

Field root crops, W. M. IIays (Minnesota Sta. Bui. 46, pp. 366-360). —The period 
of growth and the yield per acre arc tabulated’ for 12 varieties of mangels, 2 of sugar 
beets, 8 of turnips, 4 of ruta-bagas, and 3 ot‘ t arrots. 

Planted at depths of ], 1, and 11 in., mangel, ruta-bagn, and carrot seed gave the 
largest yields with the shallowest planting, and turnips at 1 and 1J in. deep. With 
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plants 4 in. apart in IS, 21,30, and 30 in. rows, the turnips yielded best at 18 in., ruta¬ 
bagas at 24 in., and mangels at 30 in. 

On the application of kainit to rye, A. Emmerling ( Lantlw . IVothenbl. Schlva. 
HoUt ., Xo. *75, pp. f71-473). —Tlie authoi thinks that the apx>lieation of kainit 

to rye on sandv soil should he made under the most favorable conditions, c. g., utter 
green manuring and when semulella or some other clovers are sown v ith the rye. 
At the present lov> piiees the use of kainit on rye does not promise much in the way 
of profit. 

The relation of bacteria to tobacco culture and manufacture, J. Behrens 
(Ontbl. Half, and Par. AUg , 2 (1896), Ao. 17, pp. 340-343).—k compilation is given, 
together with an extensive bibliography of our present knowledge of the subject. 

Wheat, cutting at different dates, R. H. McDowell (Xerarfa Sta. fiul. SO, pp. 
7^—Kourteen cuttings m 1894 and 13 in 1893 were made while the wheat kernels 
advanced from the milk stage to dead ripe. The yields per aoie are tabulated, and 
the 11 nthoivstates that they were calculated as follows: “ The cutting that required 
the least number of kernels to weigh one-lialf ounce was taken as the one giving the 
best jield. In each ease it was assumed that the maximum yield per acre was 40 
bn.” Analyses are given showing the albuminoids, crude "fiber, and ash for each 
cutting. The author recommends cutting when the gram is ** m stiff dough.” 

New cross-bred wheats, Vilmorin-Andrieux (Jour. Jgr. Prat., GO (1896), II, 
Xo. S3, pp. 424, 423, fig. 1). —A description is given of a now variety, the “ Briquet 
jaune, 1 ’ also of the “ hybrid de Champlan,” and of the “ hybrid Gotellior.” 

Culture of wheat at the experiment station of Capelle, F. Dksprkz (Jour. Agr. 
Prat., 60 (1896), IT, Xo. 38, pp. 42,7-429).— Cultural notes are given 011 the following 
varieties: Kaougli-Chaaf, White Square Head Sclieriff, White Head Cambridge, 
Standup, Lamed, Challenge, Blanzed Desprez, and Viotoria. 

Hairy vetch in southern Prance, C. Tai.L4VIGNH.s (Prog. Agr. et Vit ., 26 (1396), 
Xo. 33, pp. 182-184). —Unfavorable report given. 


HORTICULTURE. 

Onion culture, R. L. Watts ( JJ. S. Dept. Agr., Farmer# BvL 39, pp. 
30, Jig*. 3 ).—This bulletin urges the importance of the onion crop in the 
United States and the necessity of improved culture. Light, well- 
drained, fertile soils are recommended, especially those well stocked 
with organic matter. Liberal fertilizing is recommended for onions, 
applications of nitrate of soda 200 to *400 lbs. in four equal dressings, 
kainit 800 to 1,000 lbs., and a few hundred pounds of bone meal per 
acre being suggested for this purpose. 

American varieties are best adapted to most parts of the United 
States, and the following have proved most successful: Danvers, Extra 
Early Red, Egyptian, Red Globe, Yellow Globe, Potato Onion, Shallots, 
Silver Skin, Wethersfield, White Glohe, and Yellow Strasburg. These 
varieties are described, as are also 10 foreign varieties, of which Prize- 
taker is the most desirable. 

Starting the seed under glass and transplanting the young plants 
later to the field, is recommended, and directions are given for carrying 
it out, and also for cultivation, harvesting, and storage. Storing the 
crop in dry, cool apartments is preferred. In addition, the method of 
growing onions for seed is briefly mentioned, and remedies are given for 
the onion maggot (Phorbia cepannn) and onion smut (Urocystis cepulcv). 
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Tomatoes, S. D. Green (Minnesota frta. Bui 43, pp. 313-320. figs . 
2 ).—This consists of variety tests and brief notes on forcing and spray¬ 
ing tomatoes. Tabulated data and descriptive notes are given for 46 
varieties, indicating the yields and the ability of each variety to resi&t 
rot. In addition, an illustration, reduced from a photograph, is given 
of 30 varieties of tomatoes grown at the station in 1893. TheMargest 
3 \eld was obtained from the variety Early Advance. Belmont ranking 
next. The largest percentage of good fruit (03) was produced by Lan- 
dreth No. 1. The most rotten fruit was afforded by the varieties Long- 
keeper and Volunteer, each giving 30 per cent. 

Tomatoes were forced in rich soil over well-rotted horse manure in a 
barrel, and trained up the south side of a building, with good results. 
Experiments conducted for - and 3 years past with potassium sulphid 
and Bordeaux mixture for the prevention of rot in tomatoes have given 
unsatisfactory results, and the best method of avoiding rot is believed 
to be the selection of resistant varieties and the use of uninfected land. 

Much variation was found among different varieties in susceptibility 
to rot. Early tomatoes were, as a rule, found to be inferior in quality to 
later varieties. The varieties Acme, Dwarf Champion, and Beauty are 
generally recommended for commercial planting, with the use of Early 
Ruby, Maule Earliest, and Earliest of All in sections where the seasons 
are short. 

Vegetables, Li. O. Corbett { West Virginia Stu. Bui 42, pp. 211-226, 
pi 1, figs. 2). —This bulletin comprises notes and tabulated data of 19 
varieties of bush beans, 9 of pole beans, 36 of cabbage, 33 of peas, and 
42 of tomatoes.* The fruits of the different varieties of tomatoes are 
illustrated from a photograph. To test its value for preventing tomato 
rot a mulch of straw was applied to one plat of tomatoes, while two 
others received sprayings with Bordeaux mixture and no treatment, 
respectively. The plauts treated with the straw mulch developed the 
least rot’. The experiment is to be continued during succeeding years 
to test varying atmospheric conditions. A comparison of methods of 
training tomato plauts showed that those plants supported on brush, 
over which they were allowed to fall at will, gave the greatest yield, 
while the earliest fruit was obtained from plants trained in a trellis 
made of barrel hoops fastened to stakes. 

Vegetable tests, H. P. Gladden and IT. P. Hedrick (Michigan 
Sta. Bui 131, pp. 12-36). —This consists of tabulated data and descrip¬ 
tive and brief cultural notes on 20 varieties of bush beans, 8 of pole 
beans, 3 of beets, 9 of celery. 12 of cucumbers, 8 of lettuce, 27 of 
radishes, 17 of squashes, 66 of tomatoes, and 60 of peas. 

Twelve plats of tomatoes, each containing a square rod, were used to 
test the effect of various fertilizers. The variety employed was Iguotum, 
and 20 plants were set in each plat. The largest yield, 352J lbs., was 
obtained from a plat to which 3 lbs. of dissolved bone had been applied, 
but as the next largest yield. 309f lbs., was obtained from an unferti¬ 
lized plat, the result is believed to be inconclusive. 
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In an experiment in irrigating 3 rows of tomatoes, each by a differ¬ 
ent method, the rows so treated gave a larger yield than check rows 
not supplied with water, but the best method of irrigation was not 
decided upon. 

All the named varieties of peas offered by American seedsmen which 
had not-been previously tried and discarded were grown, the objects 
being to determine the respective values of the varieties under the sta- 
tion conditions, to determine the duplicate and synonymous varieties, 
and to ascertain if any of the varieties could be further improved. It 
was found that the different varieties of peas were very liable to lose 
their original characteristics, especially m regard to the seed. 

Dwarf apples, E. G. Lodeman (New York Cornell tita Bui 116 , pp. 
317-346, Jigs. 5 ).—This bulletin discusses the subject of dwarfing in 
general, with remarks upon the effect of checking the movement of sap 
in fruit trees. The circulation of the sap in fruit trees is popularly 
explained according to the principles of plant physiology, and the 
method of obtaining greater fruitfulness by means of partially girdling 
trees or encircling them with tightly constricting bands is discussed, 
The dwarfing of fruit trees is usually done by grafting a variety 
upon another of smaller habit and much slower growth. The belief 
that dwarf trees produce larger and handsomer fruit than standard 
trees is considered highly probable, although the matter has not been 
settled by experiment. Of all fruit trees, pears are most olten dwarfed, 
followed closely by apples, although cherries and plums are also grown 
as dwarfs. 

Apples are at present regularly dwarfed by grafting or budding the 
desired variety upon some small form of the common apple species, 
Pyrxis malus . The forms usually employed are the Paradise and Doucin 
types of apple. These two stocks are described and the history of 
their use for dwarfiug is given, together with a brief note on the lten- 
nette apple, also used for this purpose. The Paradise apple is the 
earliest of these forms, having been known in France at the beginning 
of the Fifteenth century, and the Doucin was first brought to notice a 
century later. Dwarf apple stocks are propagated by means of suckers 
which are detached the first year and grafted or budded the second 
year with the desired variety. The dwarf apple trees should be thor¬ 
oughly and persistently pruned from the time they are set, each year’s 
growth being cut back one-half or two-thirds. By this means fruit 
tfpurs will be more freely produced and more evenly distributed over 
the trees and the dwarf habit maintained. The lowest branches should 
spring from the trunk at a height of from 10 to 18 in. from the ground. 
The tops should be pruned in the form of a broad vase, and summer 
ynraing may be employed if the amount of fruit buds borne is con¬ 
sidered too small. 

Orchards of dwarf apple trees are recommended to be set with the 

trees 1ST to 15 ffc. anart whfn*A thft anil ia cm/I flm ^iMah'i'ko vr? rrA«mi a 
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Dwarf trees 10 to 15 years old average 3 to 4 pecks of apples annu¬ 
ally, or 75 barrels of fruit from an acre of 300 trees. After tlie trees 
have passed their twentieth year they will bear from 2 to 4 bn. each. 
An annual yield of 125 barrels per acre from an orchard of 30-year-old 
trees is regarded as average. This yield is very favorable as compared 
with that of standard trees, which are estimated to give 135 barrels 
per acre from trees of the same age as the dwarfs. Tables are quoted 
comparing the actual yields from orchards of standard and dwarf 
apples in Denmark, where dwarf trees are more extensively grown. 
The Doucin stock shows a slightly greater fruitfulness than any other. 

A list is included of tlie varieties considered to be best adapted for 
dwarfing, and a brief summary of the main points embodied in the 
bulletin is appended. 

Evaporating apples, TV B. Alwood (Virginia fit a. Bui. 18, pp. 15, 
dgm. I, figs. 3 ).—This bulletin advocates the drying of apples by tlie 
use of evaporating apparatus in place of the method of sun drying now 
employed throughout Virginia. It is stated that the apple production 
of the State is so large that the industry of evaporating apples can 
easily be made a profitable one. Figures are given comparing the rela¬ 
tive results reached by the processes of sun drying and evaporating 
showing that while the cost of manufacturing is practically the same 
(about 3 cts. per pound of dried fruit) the evaporated fruit brings on 
an average G cts. per pound, while the sun-dried fruit averages 2£ cts. 
per pound. It is believed that by obtaining the green fruit at the 
usual price of from 8 to 10 cts. per bushel, profitable returns can be 
had. A large percentage of the apples grown in Virginia are unmarket¬ 
able, chiefly because of the bad selection of varieties planted by farmers. 
This inferior fruit can readily be utilized in evaporating establishments. 

Descriptions, diagrams, and directions are given for the construction 
of evaporating plants, the drying being done either by heat from fur¬ 
naces or by coils of steam pipes. Evaporators fitted up with steam are 
considered best, and it is preferred that the fresh fruit he introduced 
from the top of the evaporator stack rather than from the bottom, so 
that the vapors may be qnickly carried off. 

Illustrations are given of machines for paring and slicing apples, a 
hand parer being preferred for small plants. The one figured is capable 
of paring 50 bu. of apples in a day of 10 hours. Dropping the sliced 
fruit into salt baths for a few minutes before drying is preferred to 
bleaching the fruit by meaus of sulphur fames. 

The serious consideration of the subject of evaporating fruit is 
earnestly recommended to the farmers of the State. 

Pear culture, TV B. Alwood (Virginia Sta. Bui. 49, pp. i,9-A2).— 
This bulletin treats of the cnltural methods employed in the station 
pear orchard, with notes on the varieties grown. A stiff, calcareous 
day soil, well drained, and preferably not sloping to the south, is con¬ 
sidered, best. Ip the opinion of the writer cropping the^space between 
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flip rows with a lioed crop may be practiced if the soil is fertile, lmt if 
not, gieen manuring accompanied by deep plowing and thorough till- 
' age is recommended, Mulching is desiiable for young orchards. 

Directions are given for spraying against insects and fungus diseases 
with a lye wash and a combination of Bordeaux mixture and London 
purple. 

Descriptive notes are given for 9 summer, 19 autumn, and 4 winter 
varieties, the following being recommended: Summer Doyenne, Law- 
son, Maiming Elizabeth, Bartlett, Lucrative, Flemish Beauty, Seckel, 
Sheldon, and Easter Beurre. 

A summary embodying the main points of the bulletin is appended. 

The American persimmon, «T. Troop and O. M. Hadley (Indiana 
Sta. Bui. 00, pp. dS-oJ , ph. (>, figs. 3 ).—This bulletin discusses the 
botanical characters, horticultural possibilities, culture, propagation, 
vaiieties, use, and composition of the persimmon or date plum ( Dios - 
pyros vtrginiana). It is believed that more attention should bo paid to 
the persimmon, and that in consequence of efforts to improve the fruit 
instead of the neglect it now receives this species may be developed 
into a valuable horticultural pioduct. The species grows wild in most 
of the Southern States, but will ripen fruit as far north as the Great 
Lakes, and seems especially adapted to the soil and climate of the 
southern half of Indiana. The trees vary in height from 20 to 80 ft., 
according to the land on which they grow. 

The flowers are dioecious, both the staminate and pistillate being 
born on the same tree, although some ti ees produce ouly staminate 
blossoms. The flowers are rich in nectar. The fruit is subglobose, 
from one-half to 2 in. in diameter, and borne on a very short frnit 
stalk. The number of seeds in the fruit varies from 2 to several, 
although some varieties are practically seedless. All persimmons 
possess a peculiar astringency when greeu, which is lost upon the fruit 
becoming ripe, from August lo December, the time varying with the 
variety. 

The propagation may be from the seeds or by means of budding or 
grafting, which should be done in the spring. The stocks for grafting 
should be at least 2 years old. The top working of old trees has been 
successfully performed, and is believed to be desirable in many cases. 

The transplanting of persimmons is difficult on account of the long 
taproot; hence it is safest to transplant trees only 1 to 2 years old. 
Tfie transplanting is best done in the autumn. 

Persimmons grow on almost any kind of soil, from a rich bottom land 
to the poor thin soil of hilltops; but a warm, rich soil, with sunny 
exposure, is best adapted. They give best results under judicious cul¬ 
tivation and pruning. 

The varieties Shoto, Early Bearing, Golden Gem, Daniel Boone, 
Hicks, Kansas, Smeech, and Early Golden are described, and several 
of the varieties illustrated from photographs. These varieties have 
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been recently improved from wild fruits, and are believed to be capa¬ 
ble of still further improvement. 

Directions are given for keeping persimmons by placing them in a 
cool, dry pla»ce, and for canning the ripe fruit by placing it in sirup in 
jars. A recipe is given for persimmon pudding. 

The composition of the persimmon is discussed by H. A. Huston and 
J. M. Barrett, and tabulated data given showing the amount of pulp 
and seeds in persimmons and the chemical composition of the fruit. 
The percentages of pnlp in C varieties of persimmon analyzed were 
found to range from 82 per cent to 88.5 per cent, and the number of 
seeds averaged 3 or 4. The following table shows the ash analyses of 
one of the varieties: 

Ash analyses of persimmons. 


Silica and traces of anburncd carbon 

Feme oxid <F«aO t ). 

Manganese oxid (Mn s 0 4 ). 

Cab ium oxid (CaO)... 

Magnesium oxid (MgO)... 

Phosphoric acid (P 2 O 5 ) .-. 

Sulphur trioxid (SO.). 

Potassium oxid (Kr a O). 

Sodium oxid tNajO). 

Carbon dioxid (CO,*). 

Chlorin. 

Moisture ..... 


Less oxygen equivalent to chlorin. 


Ash from’Ash from 
pnlp. seeds. 


Per cent. \ 

Per cent . 

1 520 

20.120 

.440 

1.190 

.060 , 

.100 

4.740 

6.760 

2 2"0 

6 960 

7 200 1 

13 360 

6 b40 

10.530 

53.450 | 

87.620 

2.300 

.820 

15.940 I 

.000 

. 300 

.110 

4.320 

2.520 

99.460 

100.090 

.067 i 

.024 

( 99.393 

100.066 


Nut culture in the United States, W. P. Corsa ( U. 8 . Dept. Agr ., 
Division of Pomology Special Report , pp . 144 , pis. 1G ).—This publication 
treats of the cultivation of the native and introduced species of nuts 
grown or capable of being grown within the limits of the United 
States. To a great extent it is based upon replies from growers in all 
parts of the country to a circular of inquiry. 

The Rubject of nut culture in general is briefly treated, the question 
of propagation receiving most attention. The establishment of nut 
nurseries is advocated in preference to the procuring of young nut 
trees from the forests as being both cheaper and more productive of 
high-grade ntfts. The nuts may either be planted where it is intended 
the trees shall be established in the orchard or may be set in a nursery 
and later transplanted to their permanent position. Only such nuts as 
are superior in size, flavor, and thinness of shell should be planted, 
unless budding or grafting is to be done upon the young trees. Nuts 
should be planted about S in. apart and 1£ to 2 in. deep, and the ger¬ 
mination will be hastened by soaking the nuts for a few hours in warm 
water before spring planting. Fall planting—or better, stratification 
of nuts with light soil in a seed bed in the fall—is recommended. The 
processes of shield and flute budding and top, prong, cleft sap, crown, 
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root, and terminal cleft grafting are described, annular budding and 
cleft sap grafting being recommended. In addition, the harvesting 
and marketing of nuts in general are briefly noted. 

The culture of the almond (Amygduhis communis) as followed in Cali¬ 
fornia is discussed at some length, with especial attention to the prep¬ 
aration for market. Descriptive notes are given on IS varieties grown 
in the United States and 7 varieties imported from abroad. 

Three species of walnut are cited as being of commercial importance 
in the United States, the black walnut (Juglans nigra), butternut (J. 
cinerca), and Persian walnut (J. regia). Elaborate cultural notes are 
given on the Persian or English walnut, which is grown extensively in 
California, and 20 varieties are described. Three species of Japanese 
walnuts are being introduced, and it is thought these may prove useful 
economic trees. Desirable nuts have resulted from the crossing of 
different species of walnuts. The black walnut and butternut are 
usually gathered from wild trees, but their domestication is urged and 
descriptive notes are given for 0 choice wild varieties of black walnut. 
The California walnut (J. califomicu) and another species (J. rupestris) 
are noted, and the first is believed to be desirable as a stock for the 
Persian walnut. 

Of the several species of hickory nuts but 4 are considered worthy 
of the attention of nut growers, the pecan (Kicoria pecan), shagbark 
(H. ovata ), .shellback (II. laciniosa), and one or two varieties of the pig 
nut (H. glabra). The culture of each of these is described, that of the 
pecan being treated at length. Annular budding has proved most 
successful with pecans, and descriptive notes are given on 16 choice 
varieties. Of the hickory nuts proper the shagbark is preferred and 
12 named varieties are described. 

Theoultnveof the European hazelnuts or filberts (Corylus arellana 
and C. tulmlosa) is described with some detail, and the adoption of like 
methods with the American hazelnuts (C. americana , C. rostraia , and 
C. California!) is urged. 

The American chestnut (Caul mica den fata), European chestnut (C. 
saliea), and Japanese chestnut (G. japonica) are discussed and direc¬ 
tions given for their growing in orchards and preparation for market. 
Descriptive notes are given on 17 varieties of American chestnuts, !> 
of European, and 15 of Japanese. In addition brief mention is made 
of the chinkapin (0. pumila) and Western chinkapin (Castanopsis 
crysophylla). 

Nine species of pine trees are cited as yielding edible nuts, the piflon 
(Pinus edulis) affording tlie most plentiful crop of wild nuts. 

The culture of the cocoauut (Cocos nncifera ), which is now beginning 
’ to be grown extensively in southern Florida and the adjoining keys, 
is treated at some length, and the extension of this industry is 
recommended. 
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The bulletin concludes with remarks upon the following miscellaneous 
nuts: Beech ( Fagits atropitnicea or F. \ferruginea ). oaks (Quercus spp.), 
horse-chestnuts (JEsenlus spp.)' ginkgo ( Ginkgo biloba ), kola (titereuUa 
acuminata ) ? cashew (Anacardium Occident ale) , lceehee ( Sephelium litchi ), 
rambutan (2T. lappaceam), tallow T nut (StilUngin orb if era), catappa ( Ter- 
minaha catappa ), cream nut (Bertholletia e.rccha^ Chilean nut ( Quenna 
avellana\ Queensland nut {Macadam ia tern [folia), betel (A react catechu ), 
and pistachio {Pintado vera). 

Two of the plates are colored, and the others are from pen and ink 
drawings, or from photographs, admirably illustrating the more promi¬ 
nent and important varieties treated in the text. 

Variety tests of beans, W. A. Hays (Minnesota St a. Pul. 46. p. JJ-’)*—-The yields 
and other data are tabulated for 14 varieties. Tlie largest > icld w as given h t v halzer 
White Wondei, 21.6 bu , followed hy Early White Nary, Boston Pea, Choice Na\y, 
Early Manly, and Early White Marrow. 

Asiatic cantaloupes, R. R. Harris (6 rcirdtn and Forest, 9 \ 1696), Xo. 460, pp. 
404,405). 

Peas and sweet corn, H. P. Gould (Maine St a. Pul. 27, pp. Ji.—Descriptive notes 
and tabulated data on \arieties of peas and sweet corn tested at the station m 1MC>. 
Special notes are given ou 8 varieties of w rink led peas. < )f the 25 vanities of sweet 
corn the variety Early Sunrise was most prolific and is preierred. 

Radish growing under glass, B. T. Galioway (Anur. (rardIT i lS f >G\. Xo 07, 
pp. 609, 610, Jigs. 3). —Directions are given for growing radishes under glass and for 
preparing them for market, 

American plums, F. A. Waugh (Garden and Fonst, 0 ( 180(A, Xo. 410, p. .196 1 .— 
Notes are given on some of the more prominent varieties of American plums. 

Strawberries, C. W. Mathew'S (Kentucky St a. Pul, 07, pp. 15-57). —Cultural and 
descriptive notes and tabulated data on 40 varieties grown at the station, of w Inch 
the varieties Bubaeh, Haverland, Gandy, Crescent, Wariield, Michel, Downing, 
Lovett, and Enhance are considered the most desirable. Tlie strawberries were 
grown in matted row's 2’ ft. wide and41 ft. apart, each variety comprising 2 dozen 
plants. A table gives the duration of yield, w hick extended from May 23 to June 18. 

Small fruits, variety tests, S. B. Green [Minnesota St a. Pul. 45, pp. 371-325, figs. 
2 ).—This comprises brief notes on the ^ ield of small fruits throughout the State in 
1895, the amount being much less than nsnal owing to the preceding dry season. 

Descriptive notes are given for 4 varieties of strawberries, 1 of dewberry, and the 
Logan berry, fruiting for the first time at the station. 

Mention is made of attacks of the leaf cnrl and nntkracnose of raspberries, the lat¬ 
ter being held in check by spraying with Bordeaux mixture. An illustrated descrip¬ 
tion is given of an apparatus for irrigating a strawberry patch by means of W'ooden 
troughs provided with holes at interv als. 

Green manuring for grape vines, L. Rougier (Prog. Ayr. tt lit., 76 Us9h),Xo.,>l, 
pp. 118-171). 

Grapes under glass, W. Scott ( Garden and Forest, 0 (ISOf,), Xo. 150,p. lw*).— Notes 
are given on greenhouse cultivation of grapes. 

The Mills grape, F. C. Sears (Garden and Forest, 9 ^ 1S96 ), Xo. 440, p. 396). — Notes 
are given on this grape, which is said to be a cross between Muscat. Hamburg, and 
Creveling. It is rather tender, but tlio fruit is a good keeper. 

Carnations, old and new, T. D, Haiuield (Garden and Forest , U (!S9f! \ Xo, 150, 
pp, 406, 407). 
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SEEDS—WEEDS. 

On the influence of arsenic on the germination of seeds, B. 

Jonsson (KfjL Landt . Akad IlandL , 3j (A^96 , ), p}>.9,'>-112). —The influ¬ 
ence ot arsenic on the growth of plants has been studied by Nobbe, 1 
Jager,- and Lyttkeps, 3 and in even the very dilute solution of one 
part of arsenic in one million a deleterious influence has been observed. 
Lyttkens has suggested that the arsenic content of superphosphates, 
winch frequently amounts to about 0.1 per cent or more of arsenious 
acid, may iu many cases account for a decrease in yields which has 
been laid to unfavorable climatic conditions, etc. 

The author investigated the effect of the presence of arsenic m the 
germinating bed on the viability and the gerimnative energy of differ¬ 
ent kinds of seeds. The experiments were conducted with clover and 
various grass seeds, partly under bell glasses and partly in paper 
envelopes, the details beiug fully described. 

The average germination observed was higher in the arsenic series 
than where the seeds were germinated on arsenic-free paper in every 
case but one. The author explains these results by the antiseptic 
action of arsenic upon the injurious organisms. Microscopic exami¬ 
nations showed that the germination paper containing arsenic was 
freer from foreign organisms than the arsenic-free paper. 

Iu experiments with seeds kept in paper envelopes or covered with 
paper under bell jars, where the arsenic^of the paper came in close con¬ 
tact with the seeds, a distinct arsenic poisoning was observed, the 
average decrease in the viability of seeds in the arsenic series being 
4.4 per cent. The greatest average decrease for any one kind of seed 
was 15 per cent in a series of o trials with timothy. 

The form in which arsenic was found in the paper used in the experi¬ 
ments could not be ascertained, on account of the small quantities 
present. Some experiments made with red-clover seed show that 
arsenious acid has a more marked effect in decreasing the viability of 
seeds than has arsenic acid, as is evident from the data given m the 
following table: 

(termination <xperiment* with rerf-clovtr hetd. 

Gemination 1 m <1 lmniegnated 'vwth—■ . , , 

Arsenic iron germination 


Concentration ot Arsenious acid. | Aisonic ac id. 


liquid. 

1 

Viable l 
seeds. 

Hard 

needs. 

Nod¬ 
's table 
seids. 

V iable 
Heeds. 

Hard 

seeds 

Non- 
viable 1 
seeds. 

Viable | 
seeds. 

Hard 

seeds 

Non- 
i iable 
seeds. 

1:100. 

Percent. Piremt. Percent. 

Percent. 

Per cm t. Percent, percent Percent. 

Percent. 

0 0 

3.0 1 

01 o 

20 0 

a o 

77.0 

98.0 

2 0 

1:500. 

16.0 | 

3 0 

81.0 

42 5 , 

4.5 

53 0 

06.0 , 

4 0 


1-5,000. 

20.0 

4.0 . 

76.0 

67 0 1 

3.0 

30 0 

93.0 1 

3.5 

i.'f> 

1 50,000 . 

83 0 

4 0 1 

04.0 

88 0 

3 5 

| 8 5 

94.0 

5.0 

1.0 

1 500 000. 

73.0 

3.3 1 

18 5 

92 5 

5.0 


96 0 

4.0 


t 

1 


i 







* Laudw. Vera. Stat.,30 (1884), pp. 381-436. 

2 Ueber die Wirkuug des Arseniks ani* Pflauzen, Stuttgart, 1864. 
*Kgl. Landt. Akad. llandl., 18J4 (E. S. Ii., 5, p. 1011), 
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The author discusses the influence of arsenic on vegetation at some 
length, and especially the root grow th m arsenic-bearing media. While 
arsenic is deleterious in water culture, this may not necessarily be the 
case when the poison is present in the soil m solid form.— f. w. WOLE. 

Testing garden seeds, L. F. Kinney and G. E. Adams (Rhode 
Island Sta. Bui . 3j. pp.131-10?* figs. <> i.—A report is given of the results 
obtained from tests of 233 samples of seed representing standard vari¬ 
eties of common vegetables. The seeds were purchased m the open 
market and were represented as having been secured fiom 19 different 
seedsmen. The methods of testing are described m full, and a tabu¬ 
lated statement is given in wlucli is shown the data secured for each 
variety during the test. For companson the authors have adopted 
standards of vitality and purity, which are ]proposed as standards for 
good merchantable seed. Numerous diagrams are given showing the 
relative value of the seed from the different dealers, comparing them 
with the proposed standards. Tables are given showing the average 
vitality and purity of the samples tested, the average weight of 100 
seed in grams and the average number of seed in an ounce of each kind 
of seed. 

In the material examined there was little foreign matter present, but 
in quite a number of samples a considerable proportion of dead seed 
was present, as much as 73 per cent in some cases. Many of the sam¬ 
ples fell below the value required by the standard. 

Latent life of seed, V. Jodin and A. Gautier ( Cornet. Rend ., 122 
(1896), Xo 23, pp. 1349-1352). —Notes are given of experiments con¬ 
ducted with air-dried peas thatwere sealed m vessels for various lengths 
of time. Analyses are given of the atmosphere showing a slight loss of a 
oxygen due to intramolecular respiration. One lot of 20 seeds that w&s 
sealed up for 4 years and 7 months retained its germinative ability. 
In another lot of 20, half were removed in 4i years, when 8 germi¬ 
nated readily and 2 rotted without sprouting. The remaining 10 were 
tested in years and 2 germinated and grew, 2 germinated with diffi¬ 
culty, and 6 rotted without sprouting. In one experiment the average 
amount of oxygen annually absorbed by a seed was 0.036 cc. 

Germination of Lathyrus sylvestiis seed, O. O. Harz (Vint. Ztsehr. Theirmcd. 
und vergleich. Pathol., 1S0G, fiuppl. 10, pp. ,10-16; abi>. vi Pot. Ventbl61 (1S06), Xo. 8 , 
p. 240). — The author tested 10 lots of flat-pea seed under a hell jar and the average 
time required for germination was 351 days. Experiments conducted iu the field 
showed that from 1 to 14 j ears were required for germination. 

On the influence of fertilizers on germination, G. de M irnefee {Ingenieur agri- 
tole Gembloux, 1896, Xo 11). 

On the examination of commercial seed, F. F. Biiui.tning (Arch. Musie Teyler. 
ser. 2, J (1806), Xo. 1 , pp. 1-14; ah'*, in Pot. Ctnibl. Beiktftc, 6 (1806), Xo. 4, pp. StO, 

3 Jo). —Notes are given of the examination of commercial seed and clover seed with 
the view of ascertaining their polity and the nature of their impurities. 

On the eradication of colchicum, C. Dnxvirrr (Prog. Agr. et Vit., 26 (1S96), Xo. 
S3, pp. 189,190 , Jigs. 4 ).— An instinment x& described for raising the bulbs from the 
ground. 



234 EXPERIMENT STATION RECORD. 

Dodder on garden vegetables, B. D. H \lmed (Harden and Forest, 9 (1896), No. 446, 
pp. JO ", r.hh, pi. t).— Notes arc given oa a species, of Cuseuta growing on onions and 
egg plants. 

An attempt to combat dodder and Rhizoctonia of alfalfa, L. Degrvlly (Frog. 
Jgr. it IV., j , JYb. J/, p. 11 J).— ' Tin* use of crude ammonia is recommended. 

Weeds in our fields, W T . M. H iys (Minntsota Sta. Bui. 46, pp. 37 i—3S3 t ph>. 3 ).— 
Notec are 'Then on tbe occurrence, methods of distribution, and habits of the foxtail 
grasses \ > eiuritt viridis and A. glaucti Limb’s-quart era ( Ghenopodium album), pig weed 
(Amu rant us if trofaxits). yellow mustard (Brasbica binapistrum), and wild oats (Arena 
fat Hit) , and methods are suggested for their eradication. 

Notes on compass plants, E. J. Hill (Garden and Forest, 9 (1896), No. 450, pp. 
407 , 4 f S). 

The cocklebur, J. H. M 4IDEX (AqI. Gas. N. S. Wales, 7 (1896), No. 7, pp. 421-423, 
pi. l . — Notes are gi\ en on Xanihlum strumarium. 

The weeds of New South Wales, ,T. H. M \tden ( Agl. Gas. N. S. Wales, 7 (1896), 
No. 7, gp. /.*v. -*?'>).— Supplementary notes are given of Mehlotus parvifiora, Conium 
macula turn. A antkium btrumanum. Amur ant us paniculatus, and J. fr amentaceous. 


DISEASES OF PLANTS. 

Potato diseases on Long Island in the season of 1895, P. O. 

StkwaicT (Tor Tori State Sta. Bui. 101, n. aer., pp. 70-86). 

tiynopsi *.—General observations are given of potato diseases, together with notes on 
spraying potatoes, on internal browning of potatoes, a new stem blight, pimply 
potatoes, and a new Fusarium on potato stems. 

The most troublesome diseases are the early and late blights which 
the author states may be controlled by spraying the plants 5 or 6 times 
with Bordeaux mixture, beginning when they are about 6 in. high and 
repeating the application every 2 weeks. Experiments are quoted show¬ 
ing a gam of 02 bu. per acre where the plants had been sprayed 5 times, 
and 52 bu. where 3 applications were given them. In spraying the 
plants Paris green may be added to the Bordeaux mixture, the com¬ 
bination being more efficient than either when used alone against potato 
bugs and ilea beetles. 

The internal browning of the tubers which has been reported in 
Minnesota 1 was observed upon Long Island in 1894. The cause of the 
disease is thought to be physiological, as all attempts to cultivate any 
organism or to inoculate sound tubers failed. There are thought to be 
some reasons for suspecting that rapid growth favors the appearance 
of the disease, since it is seldom observed upon small potatoes or those 
produced late in the season when growth is alow. Experiments were 
conducted to ascertain the effect of using diseased tubers for seed 
potatoes. The author's conclusions, based upon a single experiment, 
are: 

“(1) The disease of potatoes known as ‘internal brown rot* or ‘internal brown¬ 
ing 1 is not transmitted from seed to product; 

“ (2) The irreater the amonut of ‘ interior browning 1 in the seed tubers the smaller 
the yield. It is therefore not advisable to plant tubers so affected/' 

1 Minnesota Sta. Bui. 39 (E. S. R., 7, p. 136), 
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During 1S95 a new stem bliglit of potatoes was observed upon Long 
Island and also in Dutchess and Orange counties. The disease is 
characterized as follows: 

“First, there is a cessation of growth. The topmost leaves take on a yellowish, 
or in some varieties a purple color, and roll inward from the edges and upward, 
exposing the under surfaces. This condition is followed hy wilting and complete 
drying up of the entire foliage, the process taking from 1 to 3 weeks. The tubers 
appear to he sound, hut when cut at the stem end blackened libers are seen pene¬ 
trating the flesh to a considerable distance, materially injuring it for cooking pur¬ 
poses. No rot develops in the tubers. The stem just beneath the surface of the soil 
flr>t shows discolored spots and later becomes dry and shriveled.” 

The disease seems not to be dependent upon weather conditions nor 
varieties. In some cases it seemed worse upon upland soil than on 
moister lowlands. The author thinks it possible that the disease is due 
to Oospora rosea , since that fungus is nearly always present in diseased 
stems after the death of the plants. Nothing is known about preventive 
treatment, spraying not being able to control it. 

The author’s attention was called to a peculiar potato trouble to which 
the name ‘•-pimply potatoes" was given. Xumerous minute elevations 
are distributed over the surface of the tuber. "When examined they 
were found to be caused by corky deposits under the epidermis and 
were thought to have originated from insect punctures. From the 
absence of eggs or larva.* the attacks were probably made for feeding 
purposes. 

A report is given of a new Fusarium that attacks potato stalks. The 
stalks appear as though girdled in various places by a pink fungus^ 
The disease appears about midsummer, spreads rapidly for a few days, 
and then disappears. The fungus was characterized by Ellis and 
Everhart 1 as follows: 

et Fu8arium acuminatum .—Sporodiehia gregarious, minute, white at first, then flesh- 
colored, attenuate acuminate at each end, 3 to 5. exceptionally 6 septate, not con¬ 
stricted, arising from slightly elongated cells of the proligerous layer, in which 
respect it differs from the usual type of Fusarium. Quite distinct from F. diplospo- 
r«m, which occurs on the same host." 

Bacteriosis of carnations, J. O. Arthur and H. L. Bolley ( Indi¬ 
ana 8ta. BuL 59 , pp. 15-59 y pis . S ).—This disease, which appears to be 
very widely spread, attacks the leaves, being found only rarely upon 
other parts of the plant, and checks the growth of the plant and 
reduces the size and number of flowers. It may be recognized by the 
small pellucid dots scattered irregularly over the leaves, and is said to 
be of bacterial origin, the organism having been given the name Bacil¬ 
lus diantkL The disease usually starts when the leaves are quite imma¬ 
ture and the surface of the leaf may sometimes be slightly raised over 
the dots, making watery pimples. Later the surface of the leaf above 
the spot changes, indicating the spot, and as it extends to the inside of 
the leaf the surface becomes dry, the internal tissues collapse, and 

1 Proc. Philadelphia Acad. Sci., 1895, p. 441. 
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whitish sunken spots appear. Yery badly diseased plants usually have 
their leaves more yellowish-green than normal, more transparent, and 
usually smaller. 

The disease has been under investigation since 1S87- ? 8S, but it was 
determined to be of bacterial origin in 1889, when Mr. Bolley carried 
on extensive investigations on the biology of the organism. The 
methods of isolation and cultivation of the germ are given in detail as 
well as its morphological characteristics. It is said to be an aerobic 
germ, while in another place we read u in hydrogen under pressure the 
growth was to all appearance normal, but with very faint coloration.” 

Inoculation experiments were conducted with varying success, prob¬ 
ably due to the almost universal presence of the disease in the plants or 
lack of purity of the cultures. In January, 1890, three seedlings were 
inoculated and ^the disease became manifest in 6 days,” seeming to 
indicate successful inoculations, but the later statement that scarcely 
a plant could be found in doors or out that did not show the disease 
would suggest the possible infection of the plants before inoculation. 

It is said that no variety of carnations is wholly immune from attacks 
of this organism, although they vary considerably in their suscepti¬ 
bility, and that it may be conveyed to other pinks through inocula¬ 
tions. The disease is considered as common throughout eastern North 
America, occurring wherever carnations are extensively grown. 

For the prevention of the disease the plants should be kept as dry 
as possible, watering to be done between the rows, so as not to wet the 
Jbliage. An occasional spraying on bright days with water containing 
a small quantity of ammoniacal carbonate of copper will also be found 
advantageous. 

Heport on black rot in Armagnac during 1895, G. Lavergne 
(Bui, Min. Agr . France , 15 ( 1S ( J6 ), Fo. J2, pp, 5-291 ),—A report is given 
of field experiments in southwestern France for the repression of black 
rot of grapes. During 1894 the disease was very destructive, and a 
special commission was appointed to conduct experiments for its pre¬ 
vention. The meteorological conditions were very unfavorable during 
the experiments on account of heavy rains and numerous fogs. Seven¬ 
teen plats were used in this work, applications being made of lysol, 
verdigris, Bordeaux mixture, Bordeaux sucrate, tannin copper mixture, 
Burgundy mixture with and without molasses, Bordeaux mixture alter¬ 
nating with sulphur, copper sulphosteatite, and sulphur and sulphate 
of copper applied in the form of a powder, from 2 to 5 applications being 
given at various times. 

The results obtained expressed in percentages of loss due to black 
rot at the end of July and at the time of harvest are tabulated. The 
most successftil treatment was 5 applications of 3 per cent Bordeaux 
mixture, the first spraying being given the vines May 2, the last July 17. 
This treatment prevented any appearance of disease at the end of July 
and a loss of but 3 to 5 per cent of the fruit at harvest. When but 2 
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sprayings were given on one plat, the first applications on June 25, the 
loss was 75 to 80 per cent. The early applications were in every case 
the most successful, but no treatment equaled the earliest use of Bor¬ 
deaux mixture, showing the decided advantage accruing from pre¬ 
ventive treatment. By the destruction of all diseased leaves and 
grapes that may remain dried in the vineyard and careful spraying, 
begun early, of all the green parts of the plant, together with attention 
to the wood of the vines where the spores may lodge, it is considered 
possible to prevent any considerable loss from black rot. 

Potato rot, H. P. Gould ( Maine Sta. Bui . 28, pp. i).—Brief notes 
are given descriptive of potato rot and its effect upon the plant and 
tuber, together with a summary of experiments with Bordeaux mixture 
and a fungiroid r for its prevention. The use of Bordeaux mixture as 
a preventive gave the most satisfactory results. Fungiroid ” is a 
fungicide which, it is claimed, is a powdered form of Bordeaux mixture. 
The total yield was less and a greater percentage of rotten tubers were 
present where “fungiroid' 5 was used than where Bordeaux mixture 
was employed, although “fungiroid 55 gave better results than where no 
application of fungicides was made. 

A review of the diseases of the sugar cane in Java, I, J. H. 
Wakkee and F. A. F. 0. Went (Med. Proefsta. East Java , n. ser.,Xo. 
22, pp. 11, pi. 1). —Notes are given on the following diseases and fungi 
attacking the sugar cane: Ustilago sacchari, Thielaviopsis cvthaceticus, 
Colletotrichum falcatum, Marasmius sacchari , red rot, sour rot, Cercos- 
pora Tcopei, Uredo Mhnii, Colei-oa saecliari, LeptospJuvria sacchari , Cer~ • 
cospora sacchari, G. vaginae , Pestalozzia sp., the u sereh disease, 55 a yel¬ 
low striped leaf disease, a striped disease of the roots, chlorosis of the 
heart leaves, a heart disease of the young plants, and a red spot disease 
of the leaves. 

A new disease of tobacco, J. Van Beeda de HAAN(J/ed. 's Lands 
Plantentuin, Xo. 15, pp. 107 , pi. 1 ).—The author gives a report of a dis¬ 
ease of tobacco that has made its appearance in certain districts in 
Java. The leaves become dark spotted and greatly depreciate in value. 
The cause is attributed to Phytophthora nicotiancc n. sp., a technical 
description of the fungus being given, with illustrations. A study of 
the biology of the parasite has been made and various attempts under¬ 
taken for the repression of the disease. The author thinks it can be 
prevented from spreading by careful attention to and frequent change 
of the plant beds and by spraying the plants with Bordeaux mixture, 
otherwise the disease threatens to become a serious enemy to tobacco 
culture. 

Smut in wheat, W. M. Hats (Minnesota Sta. Bui. 46, pp. 362-308 ).— 
Popular notes are given of the stinking smut or bunt of wheat. Dar¬ 
ing 1895 a series of experiments was conducted for the prevention of 
this disease by preliminary treatment with solutions of different 
strengths of copper sulphate and by the hot-water method of prevention. 
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The experiments with the copper sulphate consisted of either sprink¬ 
ling the grain with the solutions or dipping the grain into the solu¬ 
tions, and after each treatment part of the seed was limed and part 
not limed. In the hot-water treatment the temperatures employed 
v eie, for first dipping, 120° F., and for the second 130 or 135°, the times 
of immersion varj ing from 2 to 10 minutes. The best results obtained 
were those in which the seed was dipped until thoroughly wet in a 
solution of A lb. copper Rulphate to 16 gal. water, after which it was 
dried in lime; and in the hot-water treatment, where the grain was 
soaked in water at 120° for 10 minutes and then for 10 minutes at 133°. 
In each case 0.1 per cent smutted plants were grown from the seed as 
compared with from 11 to 20.6 per cent in the check lots. Soaking the 
seed in cold water for 13 minutes gave 10.4 per cent smut, and in a 
saturated salt solution 3.3 per cent. Full directions are given for all 
the different treatments. 

The smut of oats and its prevention, A. D. Selby (Ohio Stci. Bill. 
64, pp. 115-139,1)1.1 ).—Notes are given upon the botanical characters 
of the fungus, its life history, and historical facts relative to its spread 
and the amount of damage it is thought to do in decreasing the yield of 
the crop. The anthor estimates that about 6 per cent of the oat crop of 
his State is destroyed each year by the smut. Directions are given for 
the hot-water and the potassinm-sulphid treatment of seeds before 
sowing. The results of plat experiments with these treatments for the 
prevention of the disease are tabulated, and it is shown that there is an 
increased yield from treated seed, in addition to the prevention of 
smut, that is sufficient to pay the cost of treatment. 

Combating carnation rust, F. O. Stewart (New York State Sta. 
Bui. 100,n. ser., pp. 36-66, figs. 2 ).—Notes are given on the histoiy and 
distribution of carnation rust, together with a resumd of treatments 
suggested and tested for its prevention. Bordeaux mixture, fostite, 
potassium sulphid, carbolic acid, copper sulphate, and copper sulphate 
in ammonia have been tided with conflicting results. 

The author investigated the effect of different strengths of solutions 
of copper sulphate, common salt, and potassium sulphid upon the ger¬ 
mination of the rust spores. The spores were found to germinate 
readily in 1 to 1,000 copper sulphate and there was some germination 
in as strong solutions as 1 to 300. The spores are able to germinate in 
salt solutions up to 1 to 45, while 1 to 3,000 of potassium sulphid pre¬ 
vented all germination. Soaking cuttings in diffeient strengths of 
copper-sulphate solutions showed that the plants were injured in most 
cases where the strength of the solution was sufficient to prevent the 
germination of the fungus spores. Cuttings soaked for a half hour in 
a 1 to 134 solution of potassium sulphid rooted better and were more 
vigorous than untreated cuttings. 

All attempts at curative treatment failed and the trials for preventive 
treatment were not wholly successful in preventing disease. For 
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preventive treatment solutions of potassium sulphid, copper sulphate, 
and Bordeaux mixture were tested and at “lifting'’ time the percentage 
of rusty plants on the different plats was 43£, 42, and 100, respectively. 

The author recommends the growing of varieties least subject to rust 
and spraying all plants once a week with a solution of copper sulphate 
(2 lbs. to 45 gal. of water) or potassium sulphid (1 oz. to 1 gal. of water). 
Before bringing in plants in the fall all houses should be thoroughly 
fumigated, and careful greenhouse management will aid in controlling 
or preventing rust attacks. 

Treatment for potato diseases, S. B. Green (Minnesota Sta. Bui. 
45 7 pj). 307-312, jigs. 2).—A report is made on potato scab, internal brown 
rot, and potato blight. For the scab the corrosive sublimate treatment 
was tried, and it greatly reduced the amount of scab on treated plats 
over plats where the seed tubers bad received no treatment. The soil 
in which the potatoes were grown had never grown them before, and 
the infection must have come from the seed tubers. 

The internal brown rot did not appear as troublesome as during the 
previous year. A crop grown from diseased tubers showed no indica¬ 
tion of the disease until late in the winter, while the potatoes were in 
storage. Such tubers should not be employed for seed. 

A report is given of experiments conducted with Bordeaux mixture 
for the prevention of potato blight. From 1 to 4 applications were 
given, and based upon the experience of the past 2 years the author 
says that little if any increase due to the treatment was observed. 

A spot disease of barley leaves, Steglich (Sachs, landio. Ztschr., 44 (189G), JVo. 32, 
pp. 397-399. figs. 8). * 

Investigations on potato scab, Frank and Kri gee (Ztschr. Spirit us hid., 1896; 
ahs. in Ztschr. Pfianzenkrank6 (1S96), Xo. 3,pp. 1S9-191). 

The yellowing of sugar beets, J. Froude (Sucrerie in dig., 4S (1896), Xo. 13, 
pp. 338-340 ).—A preliminary report is given on a trouble of sugar beets which seems 
to be of physiological origin. It causes a marked reduction in the yield and sngar 
content of the beets. 

On the variety of rust affecting Australian wheats, J. Eriksson (Ztschr. rfian - 
aenkrank., 6 ( 2896), Xo. 3. pp. 141-144).— The author states that the most common rust 
on Australian wheats is Puccinia dispersa, P.gramixns occurring sparingly and P. 
ghtmarum not observed. 

A spot disease of celery ( Ztschr . Pfianzenkrank., 6(1896), Xo. 3,pp. 191,19*). —Notes 
are given of a Septoria disease of celery. 

Diseases of peach trees (Boh entomol. agrar.epat. r eg., ? (1S96), pp. 73,76; ahs. in 
Ztschr. Pfianzenkrank., 6 (1896), Xo. 3,p. 169). —Notes are given on gumming, leaf curl, 
and leaf crumpling insects. 

Observations on the control of black rot, A. Larroze (Prog. Agr. et Tit., 26 
(1896), Xo. 38. pp. 326-329). 

Report of the black rot congress at Ager, L. Degrully (Prog. Jgr.ct Tit.. 26 
(1896), Xo. 88, pp. 317-321). —A brief report is given of the proceedings in which 
Bordeaux mixture was shown to be the best means for controlling black rot. 

Notes on the pine-inhabiting species of Feridermiuzn, L. M. Underwood and 
F. S. Earle (Presented before Sec. G of the American Association for the Advancement of 
Science, Aug., 1896; ahs. in ScieJice, n.ser.,4 (1896), Xo. 91, p. 437). —A revision of the 
species of the eastern United States is given and the difference in swellings caused 
by Peridermium cerebrum on Pinus tceda and P. eehinata was pointed out. 
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A tobacco sickness of soil ( Ber . Baden lundw. Bot. Ver. Sia., 1890; abs . %n Ztsehr. 
Ptianzinkrank.. 6 {1896\ Xo. 3, p. 1S5).— Notes are given of tlie occurrence of nema¬ 
todes in such soil, also on the presence of Cuscuta europwa on tobacco. 

Concerning plant injuries due to smoke, Hciiroeder ( Feher die Beschddigung der 
Vegetation durch Itanth. Freiberg: 1895, pp. 35; abs. in Ztsehr. Pfianzenkrank., 6 (189G), 
Xo. 3, pp. 1 7 8, 159). 

Some plant diseases in the United States and the means for combating them, 
B. T. f4 allow, ay ( Ztsclir. Pfianzinkrank., G (1690), Xo. 3.pp. 174-178). —This article con¬ 
sists in popular descriptions of potato diseases and the means for their prevention. 

Concerning plant diseases in Denmark, E. Rostrcp (Ztsckr. Pfianzenkrank., 6, 
(1\9G), Xo. 3. pp. 151-155). 

On the spread of fungi by snails, G. Wagner ( Ztsehr , Pfianzenkrank., 6 (1896), 
Xo. 3 , pp. 144-170). 

The hot-water treatment for the prevention of smut of oats, wheat, and bar¬ 
ley, E. S. Goff (JTisconsin Sta. Bui. 50, pp. 13, figs. J).—The author represents dia- 
grammatically the value of the oat crop of 1894, its cost of production, and the 
increase that might have been added to the profits had the seed oats been treated by 
the hot-water method before sowing. The money value of this possible increase is 
placed at $1,500,000. 1 Erections are given for the treatment of oats, wheat, and barley 
by the Jensen or hot-water method for the prevention of smut, the different utensils 
required being fully described. 

Ceres-pulver, a new fungicide for the treatment of smuts, W. A. Kellerman 
(Presented before S(c. & of the American Association for the Advancement of Science, Aug.. 
1890; abs. in Science , w. sir., 4 (1S9G), Xo. 91 , p. 438).—The author reported upon the 
value of '* ceres-pulverj'' which consists mainly of potassium sulphid, as a means 
for preventing oat and barley smut. The results obtained in his experiments have 
led the author to recommend the use of this preparation as an efficient means for 
preventing smut ou oats and barley. Pure potassium sulphid is also recommended. 

Spraying apparatus, S. B. Green (Minnesota Sia. But. 45, pp. 8JG-328. figs. A ).— 
Descriptions are given of a cheap though good spray pump and an improved strainer 
for Bordeaux mixture. The advantages claimed for the pump are a jmwerful pump 
adapted to all sorts of heavy work, easily worked, eonvenientl\ transported, and of 
Bimple construction. The strainer, which consists of a cone of copper gauze soldered 
to a galvanized-iron rim, is said to remain unclogged better than ordinary forms. 

Spraying for fruit diseases, B. T. Galloway ( TJ. S Dept. Ayr., Farmers' Bid . 38, pp. 
13, figs. 6).—' This i* a popular bulletin oil the ^preparation and use of fungicides us 
remedies for plant diseases. The results of recent investigations are stated m a con¬ 
cise form, and specific directions are given for preventive treatment of the diseases of 
the grape, apple, pear, quince, cherry, and plum. 

Notes on spraying, \V. M. Munson (Maine Sta Bid J9, pp 4, figs. 4 ).—Brief illus¬ 
trated notes are given of different forms of spraying appaiatus, together with for¬ 
mulas for the preparation and application of Bordeaux mixture, ammoniaeal copper 
carbonate, kerosene emulsion, ami hellebore. 


ENTOMOLOGY. 

The spinach leaf maggot or miner, F. A. Sferine (Keir York State 
Sta. Bui . 99 , n. #er., pp. 20-81 , pL 1 ).—This bulletin reports the results 
of investigations of the spinach leaf maggot ( Pcgomyia vicina ), which 
has been proving quite injurious to the spinach crop in the market-gar- 
den district of Long Island. It attacks both the lute spring and fall 
crops, and has been doing damage for the last 2 years, feeding upon 
beets and lamb's-quarters (Chenopodium album) in addition to spinach. 

The adult flies are inconspicuous, flying near the surface of the ground 
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and depositing their eggs in small numbers on the lower surfaces of the 
leaves. The larva buries itself within the leaf tissue immediately upon 
hatching, and at once commences to feed in a thread-like mine which 
forms the curve of an entire semicircle. Before long the mine appears 
as a blistered blotch in which often 3 or 4 larvai are found feeding 
together. The pupa state is usually passed in the loose soil or under 
iallen leaves, although occasionally it is undergone within the leaves. 
The life cycle probably varies from 2 to 4 weeks, thus enabling the 
species to produce 6 or 7 broods annually, the last passing the winter 
in the pnpa stage. The various stages of the insect’s life history are 
described and illustrated from photographs and the species is histori¬ 
cally discussed. 

A bug (Coriscus inscriptm) feeds upon the larvm, piercing them with 
its beak as they lie in their mines within the leaves, although the 
operation itself has not been seen. 

Although some damage is done to beets, by far the most is produced 
in the case of spinach, and combating the insect is made more difficult 
because of its feeding upon lamb's-quarters at times when spinach and 
beets are not available. 

For controlling the pest are recommended clean cultivation, destroy¬ 
ing all plants of lamb's quarters, combined with late fall or early spring 
plowing of old spinach and beet fields to so bury the pupating insects 
that it will be impossible for them to emerge. This plowing should be 
deep and preferably followed by rolling of the ground. 

Some injurious insects, G. C. Davis (Michigan Sta. Bui. 132 , pp.30, 
figs. 21). —This bulletin consists of illustrated, descriptive, and life-his¬ 
tory notes on climbing cutworms, granary insects, and carpet beetles 
and clothes moths. The speckled cutworm {2Lamestru sicbjunctn ), white 
cutworm (Carneades scandens ), spotted-legged cutworm (Prosagrotis 
retusta ). well-marked cutworii ( Xoetua elandestlna ), dingy cutworm 
(Feltia subgothica ), and variegated cutworm ( Peridroma saueia) are 
treated. As the means of control, clean cultivation, wool bands, cater¬ 
pillar and insect lime, and the use of poisoned buds are recommended. 

Of insects injurious in granaries, the saw-toothed grain beetle (Sib 
ranus surhiamensis ), granary weevil ( Calandra granaria) 1 Angoumois 
grain moth ( Gelechia cerealella), flour beetles ( Tribolium ferrugineum and 
T. confusum), Mediterranean flour moth (Fphestia JnteJiniella ), meal snout 
moth (Pyrtdis farinalut), Indian meal moth (Plodia interpunctella ), com¬ 
mon meal worm ( Tenebrio molitor ), and cadelle (Tenebrioides mauritani- 
cus) are figured and described. 

Care and cleanliness, to prevent the entrance of insects into granaries, 
are urged, and for the destruction of the species found in the granaries 
the use of carbon bisulphid is preferred. 

The buffalo carpet beetle {Anihrenus scrophularice), bushy tipped car¬ 
pet beetle (Attagenus piceus ), and two clothes moths ( Tinea biselliella 
and T. pellimella) are described and their habits noted, gasoline being 
recommended as a remedy against all 4 species. 
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Gall formation and the transformations of Cynips callcis, etc., M. W. Beyer- 
rsrK i Verb. Kg}. Jl ad. Wetenschap. Amsterdam, J (lS9b), Sec. J, Xo. 2, pp. 43; abs. in 
Centbl. Balt, und Par. Ally.. J {1*96), So. 47, pp. 603-561 S). 

The apple maggot, J. J. Willis ( Qard. Chronser. 3, JO ( 1S9G), Xo. 508, p. 331 ).— 
Bnef note* aie given on Tryptta pomoneUa. 

Concerning kerosene emulsion, W. M. St noYEN ( Ztschr. Pflansenlranl., 0 (1896), 
Xo. S.pp.1’0, 131 ).—Notes are given on the preparation and use of this important 
insecticide. 

Insecticide for combating aphides, B. Liebig- (Jmer. Forest, 12 (1896), Xo. 434, 
p. 1*9 ).—Spraying the under side of leaves and around the stems of plants with a 
solution of 10 parts soft soap, 50 of quassia powder, 5 of salicylic acid, and 200 of 
alcohol is said to prote< t them from aphides. 

Abacterial disease of the squash bug, B. M. Duggar (Presented before Seo. G of 
the Amttican Association for the Advancement of Science, Aug., 1S96; abs . in Science, n. 
ser., 4 {1W6), Xo. 91, p. 433 ).—A brief description was gi\en of a bacterial disease 
of the squash hug (An aba tristis) together with a report of successful experiments 
upon both squash and chinch bugs. The isolation, growth, and characteristics of 
the bacillus were given. Mention was made of a toxic principle excreted by the 
organism, in an infusion of which insects died almost as soon as immersed. 

FOODS—ANIMAL PRODUCTION. 

Investigations on respiration and the total metabolism of man, 

K. Sunder and R. Tigerstedt (Skand. arch. Physiol ., 6 (1895), Xo. 
1-3, pp. 1-221, pis. 5, dgms. 35 ).—The authors describe a respiration 
apparatus which has been built at the physical laboratory of the Caro- 
lien Medical-Surgical Institute at Stockholm. The apparatus is of the 
Pettenkofer type, but is very much larger than those previously used, 
since it has a cubical content of 100.65 cubic meters. It is really a 
small air-tight room lined with zinc. In making the experiments a 
current of air was pumped through in somewhat the same way as in 
the Pettenkofer apparatus. The moisture in the air was determined 
by means of Sonderfs hygrometer, the August psychrometer, and the 
dewpoint ax>parafcus. The carbon dioxid was measured by a modifica¬ 
tion of the Pettenkofer-Voit methods. The authors made a number of 
control experiments with burning lamps of various sorts to furnish 
heat and wet cloths to furnish moisture, and believe that their meas¬ 
urements of water are accurate within 7.1 per cent and of carbon 
dioxid within 1.16 per cent. The apparatus was so large that a number 
of persons could enter at the same time. 

A large number of experiments with men, women, and children were 
made. They were divided into 4 classes: (1) On total daily excretion 
of carbon dioxid by men and women of different ages, (2) on the excre¬ 
tion of carbon dioxid and nitrogen by man at different hours in the 
day, (3) on the influence of muscular work upon carbon dioxid excretion, 
and (4) on the total metabolism of individuals of different ages. 

(1) Under the first class 18 experiments with 122 men and boys 
rangingfrom 7 to 57 years old were made, and 15 experiments with 111 
women and girls ranging from 8 to 66 years old. The results are given 
in detail in tabular form. The following conclusions were reached: 

The carbon dioxid excretion of boys increases so little between the 
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years of 9 and 12 that tlie difference is within the limit of experimental 
error. The excretion amounts to 33 to 34 gm. per hour. In the thir¬ 
teenth year the carbon dioxid increases to about 42 to 45 gm. per hour, 
and remains about the same until the nineteenth year. From the 
twentieth year on the amount diminishes. For men between 20 and 30 
it is 38 gm. per hour, and between 33 and 60 it is from 34 to 37 gm. per 
hour. With girls the carbon dioxid excretion between the ages of 8 
and 10 is 23 to 23 gm. per hour. It then increases but does not show 
as great an increase as in the case of boys; and from the eleventh to 
the thirtieth year it varies only between 2G and 32 gm. As women 
grow older the carbon dioxid excretion seems to diminish somewhat. 
In the sixty-fifth year it is about 26 gin. per hour. 

In the case of both males and females the carbon dioxid excretion 
per kilogram body weight is greater in young (and light) than in old 
(and heavy) individuals, and the amount excreted per square meter of 
body surface is greater in young than in older persons. The latter 
fact indicates that in youth, leaving out of consideration the small 
size of the body, metabolism is really more active than in old age. 
In youth the excretion of carbon dioxid per kilogram body weight and 
per square meter body surface is much greater by males than by 
females of the same age and weight, viz, in the ratio of 140 to 100 on 
an average. This difference between the sexes, which is so marked in 
youth, seems gradually to diminish and finally in old age to disappear 
entirely. 

(2) A large number of experiments of the second class were made, in 
which the carbon dioxid, and in some cases the nitrogen, were meas¬ 
ured at frequent intervals and under varying conditions. The follow¬ 
ing conclusions were drawn: 

Generally speaking, when no work is done the hourly variation of 
carbon dioxid excretion is comparatively small. In 44 experiments 
made with 9 individuals the mean hourly variation in 5-honr periods 
was 6.19 per cent. When periods of labor occurred between periods of 
rest the variations were not much greater. In 63 experiments made 
with 7 individuals in a 5-hour period, in which rest and labor alter¬ 
nated, 3 hours being devoted to rest, the mean hourly variation 
observed during rest was 6.84 per cent of the mean value for the 3 
hours at rest. 

In the same individuals under the same external conditions the car¬ 
bon dioxid excreted varies very little from day to day; even though 
the experiments are separated by several months the variation is 
only 9.6 per cent of the mean daily value. During the 24 hours con¬ 
siderable variations occur which in the main are caused by sleeping 
and waking. On an average the carbon dioxid excreted in sleep is 
to that excreted in waking as 100 to 145. The extremes are 100 to 169 
and 100 to 132. When awake the mean variation during 2-hour periods 
in 82 observations made with 11 individuals was 9.32 per cent of the 
mean value. In sleep the mean variation during 2-hour periods in 42 



244 


EXPERIMENT STATION RECORD. 


observations made with 11 individuals was 6.84 per cent of the mean 
value, that is, one-third smaller than during making. The minimum 
carbon dioxid excretion per square meter body surface in sleep in the 
case of 11 and 12 year old children is 52 per cent greater than that of 
aged persons, and in the case of young people of 18 to 20 years it is 17 
per cent greater. 

The daily variations in the temperature of a man at rest are chiefly 
and very probably entirely caused by the daily variations in the 
intensity of metabolism. 

The experiments with nitrogen are discussed in detail, but the 
general conclusions are not summed up as in the case of carbon. 

(3) A number of experiments were made in which the subjects per¬ 
formed muscular labor of various sorts—for instance, walking, climbing 
up and down a ladder, and working with an ergostat (Gartner’s). The 
following conclusions were reached: 

When muscular work is performed the increase of carbon dioxid 
excretion is so great that it is hardly possible that work is done at the 
expense of protein. The labor which must be expended to move 1 kg. 
of the body 1 step forward inci eases the carbon dioxid production 
0.000102 gm., the limit of error being ±0.000006 gm. The motion of 
forward piogression of 1 kg. body weight through 1 meter increases 
the carbon dioxid production 0.000149 gm., the limit of error being 
±0.000008 gm. In climbing a ladder each kilogrameter expended for 
external work increases the caibon dioxid production 0.00214 gm., the 
limit of error being ±0.00006, provided the same amount of energy is 
expended in the ascent and descent. If the work is performed at the 
expense of carbohydrates 42.4 per cent of the energy is utilized. 

In turning a crank each kilogrameter of energy expended for external 
work increased the carbon dioxid production 0.00368 gm., the limit of 
error being 0.00013 gm. If the work is performed at the expense of 
carbohydrates 24.7 per cent of the energy is utilized. 

(4) In the metabolism experiments the food and feces were not 
measured or analyzed. The nitrogen in the ui'ine was determined and 
the carbon calculated. The authors intend to make more extended 
investigations, and the results already published are not summed up 
as in the other cases. 

Throughout this report the authors make many references to the 
work of other investigators and quote many of their results. 

The food value of ground cottonseed as compared with cotton¬ 
seed cake, R. Christy (Reported by B. Dyer in Dent, landic. Presse, 
28 (1896), Xo. 3,pp. 22, 23 ).—Two feeding tests were made with black¬ 
headed Suffolk yearling sheep at Roxwell, Chelmsford, England. The 
object was to determine the relative value of ground cotton seed, which 
contains all the oil of the seed, and cotton-seed cake. The first trial 
was begun with 2 lots of 19 sheep. They were pastured in a jneadow 
and fed kohl-rabi and later ruta-bagas and chopped barley or oat straw. 
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In addition, lot 1 was fed cotton-seed cake and lot 2 ground cotton seed. 
The experiment was divided into 3 periods of 39, 34, and 26 days. At 
the end of the first period 6 sheep were dropped from lot 1 and 7 from 
lot 2. The average weight per animal at the beginning of the experi¬ 
ment, gain in weight, food consumed, and cost of food are shown in the 
following table: 


Rtsultb of feeding cottonseed cake and ground cotton seed. 



Weight 
at begin 
mng. 

Concentrated food 

consumed. Cost of 

Gain m-cotton 

weight 1 Ground seed and 

aeedcake.J “ j 

1 

"Lot 1 jeotton-«*ee<l <?jkp)_I_______ 

Pounds 

104.1 

98.0 

Pounds. Pounds Pounds 1 s. d. 

20 5 72.75 ... 2 64 

Lot 2 (ground cotton seed)_____ 

36.7 . 67.5 3 5* 


i 


The lot receiving ground cotton seed made a larger gain than the 
lot receiving cotton-seed cake. The excess of gain cost 2d. per pound. 
At the conclusion of the experiment the sheep were shorn. The 
average yield of wool of lot 1 was 7.7 lbs.; of lot 2, 8.3 lbs. The 
sheep were slaughtered. It was found that the yield of meat and tal¬ 
low of each lot was the same. 

The second trial was made with 2 lots of 12 Lincoln-Hampshire sheep. 
They were pastured in a clover meadow and were fed £ bu. of cut roots 
and 1 lb. of chopped straw per head per day. In addition lot 1 received 
1 lb. of cotton-seed cake per head and lot 2 received 1 lb. of ground 
cotton seed. The trial began April 19 and continued 59 days. It was 
divided into 2 periods of 39 and 19 days, respectively. The average 
weight per animal, gain in weight, food consumed, and cost of food for 
the whole trial are.shown in the following table: 


Results of feeding cottonseed cake and ground cotton seed. 


j 

I Weight 
at begin¬ 
ning. | 

Concentrated iood 1 
consumed. i 

Gain In t- 

weight. Ootton . i Ground 1 
| sewioake. 

: 

Cost of 
cotton 
seed and 
cake. 

i 

Lot 1 (cotton seed cake)_..._ j 

! „ ' 

i Pounds. 
128 

! 128 

Pounds. Pounds . 1 Pounds. 
41.2 5.8 1. 

Shillings. 

2 

3 

Lot 2 (ground ootton seed). 

46.7 .J 58 


In this case also the lot fed ground cotton seed made a greater gain 
than the other. The excess of gain cost 2£d. per pound. The animals 
of each lot were weighed before and after slaughtering. The average 
loss in weight in slaughtering of lot 1 was 77 lbs. and of lot 2 72,75 lbs. 
All the sheep had too much tallow. 
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The conclusion is reached that it is much more profitable to feed sheep 
a fodder rich in fat. 

Molasses feed ( Landmansblade, 29 (1896), pp. 1-4 ).—Molasses feed 
is manufactured by the Danish beet-sugar factories from palm-nut meal, 
wheat bran, and molasses in the proportions of 1:3:4. According to 
an analysis made by Y. Stein, it has the following composition: 

Per cent. 


Crude protein. 13.69 

Fat. 1.14 

Crude fiber......-. 6-16 

Nitrogen-free extract (containing 43.9 per cent bugai).55.83 

Mineral substances.-. 7.22 

Water... 15.96 


On account of the large proportion of alkali salts in the feed, it will 
cause scouiing if fed too freely. It is recommended to begin with very 
small quantities, gradually increasing the allowance until full rations 
are fed, which are 8 to 10 lbs. daily per 1,000 lbs. of live weight for 
milch cows, 0.5 to 3.3 lbs. per head for young cattle, about 4.5 lbs. for 
horses, 1 to lg lbs. per 100 lbs. live weight for sheep, and 1 to 2 lbs. per 
100 lbs. live weight for fattening hogs. The influence of the feed on 
the digestion of the animals as indicated by the appearance of the 
manure should be noted.— F. w. woll. 

Fattening steers in winter, T. Shaw (Minnesota Sta. Bui. 44, pp. 
255-279). 

Synopsis .—The principal objects of this test were (1) to compare the value of alight, 
Lea\ y, and intermediate grain ration, (2) to see if steers could be profitably fat¬ 
tened under existing conditions, (3) to show the importance of not feeding steers 
too long, and (4) to compare bhorthom, Hereford, and Galloway breeds. 

The existing conditions for fattening cattle m Minnesota are dis¬ 
cussed. The test was made with 3 lots of steers, each lot consisting of 
1 Galloway, 1 Hereford, and 1 Shorthorn. The lots were given water 
twice a day, had access to salt, were allowed an hour’s exercise in a 
yard twice a week, and were fed similar rations of grain, corn silage, 
ami hay. The grain mixture consisted of wheat bran, ground wheat 
and ground corn in the proportion of 1:2:1. During the last period of 
the test some linseed cake was added. The financial statements are 
based upon bran at $11, ground wheat at $15.86, silage at $2, hay at 
$6, and linseed cake at $26 per ton. After a preliminary trial of 7 days 
to accustom the steers to the feed, the test was begun December 10 and 
covered 5 periods of 28 days each. The cost of the food of lot 1 during 
the preliminary experiment was $1.95; of lot 2, $2.07; and of lot 3, 
$2.15. 

At the beginning of the test lot 1 was fed 5 lbs. of grain per head per 
day; lot 2, 7 lbs.; and lot 3, 9 lbs. These amounts were increased 1 lb. 
each period. The results are tabulated for each lot and for each breed 
of steers. The weight of each lot at the beginning of the test, the 
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food consumed, gains made, and cost of food are shown in the following 
table: 


Food consumed, gains made, and cost of gain per animal for 3 lots of steers. 




Pood consumed per da t \. 

Weight 

Daily 

Cost 



Hay. 

Grain. 

Silage. 

Linseed 

euke. 

at be¬ 
ginning. 

gain in 
weight. 

of daily 
gain. 

Loti.... 
Lot 2.... 
Lot 3.... 

. 

Pounds. 

- ft 73 | 

8.94 | 
7.34 , 

Pounds. 

6.60 

8.60 

10.60 

Pounds. 
24.45 
26.00 
23.38 

Pound . 
0.44 
.44 
.44 

Pounds. 
900.1 , 
943.3 
883.8 , 

Pounds. 

1.89 

1.86 

2.05 

Pounds. 

10.31 

11.84 

12.62 


During the preliminary test the food of the Galloways cost £1.75; of 
the Hereford**, $2.12; and of the Shorthorns, $2.29. 

The weight at the beginning of the experiment, the food consumed, 
gains made, and cost of gain for each breed are shown in the following 
table: 


Food consumed, gains made , and cost of gain pt r animal for each bretd of steers. 


Daily 



Hay. 

Grain. 

Silage. | 

Linseed 1 
cake. ( 

at be¬ 
ginning. 

gain in 
weight 


Pounds. 

Pounds. 

Pounds. 

Pound. | 

Pounds. 

Pounds. 

Galloways. 

7.48 

8.60 

24. 25 , 

0 44 1 

804.5 | 

1. b9 

Herefords. 

8.45 

8.60 

24. 75 

.44 I 

[ 046.7 

2.05 

Shorthorns. 

9. 07 

8.60 | 

23.83 ! 

.44 

976.3 

1.85 

1 


Cost 
of daily 
gain. 


Pounds. 

11.33 

11.67 

11.77 


At the close of the test the steers were valued at 5£ cts. per pound. 
The total increase iu value of lot 1 was $45.54; of lot 2, $40.83; and of 
lot 3, $38.01. The increase in value of the Galloways during the 
experiment was $3G.35; of the Herefords, $45.98; and of the Short¬ 
horns, $42.05. The conclusion is reached that large grain rations do 
not yield proportionally better results than average grain rations. 

“The results obtained from feeding the light and heavy meal factors, respectively, 
would certainly tend to show that when animals are being fattened they will take 
more meal than they can digest and assimilate to the best advantage even when 
they do not get 'off their feed/ v 

An after test was made from April 29 to June 24. The steers were 
fed hay and grain. Lot 1 received per head daily 12 lbs. of grain, which 
included3 lbs. of linseed cake; lot 2,14 lbs.; and lot 3,16 lbs. Until 
May 6 the grain mixture was the same as during the principal test. 
From May 6 to May 20 it consisted of wheat bran, ground'wlieat, and 
ground corn in the proportion of 1:1:2. After May 20 ground oats 
was substituted for ground wheat. 

The average daily gain per animal of lot 1 was 1.73 lbs.; of lot 2, 
1.88 lbs.; and of lot 3,1.35 lbs. The steers were sold and slaughtered. 
The average shrinkage in weight per lot during transportation, was 
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51^ lbs. The amount received for the steers was $585.16, which gave 
a profit of $82.44. Allowing for shiinkage, there was $20.05 less profit 
than there would have been if the steers had been sold at the end of 
the experiment proper. 

In the author's opinion the tests show the importance of selling fat 
animals with promptness. Neither of the breeds tested was markedly 
superior. The author concludes that it is profitable to fatten cattle 
under the existing conditions. 

Experiments with s kim - milk, feed, J. Lindstrom (Norsk Land - 
mansblad , 15 (1896), pp. 155 , 156). —Experiments were made with skim 
milk as a food for farm animals, and especially for milch cows. The 
milk was heated to 80 to 85° C. for one-lialf hour, then cooled to 35 to 
40°, and rennet added. While the milk was thickening an equal 
quantity of chaff or fine cut straw was added; the mixture was stirred 
and left for 2 to 3 hours; the unabsorbed whey was run off, and the 
mixture left to ferment for 45 to 48 hours, when it was ready to be fed. 
As much of the feed is given to milch cows as would equal 4 kg. of 
milk per head per day. In the author’s opinion this amount will 
amply replace 2 kg. of common mixtures of concentrated feeds (bran, 
oil cakes, etc). 

Several practical feeding tests with this skim-milk feed are given 1 
elsewhere.—F. w.woix. 

Economy of feeding with home-grown wheat and barley, J. A. 

VoBLCKER (Jour. Boy . Agl . Soc. England, ser. 3, 7 (1896), No. 25, pp* 
39-53. 

Synopsis. —Experiments were made with steers and sheep to see whether home¬ 
grown wheat and bailey could be economically substitued for part of the cake 
fed in a ration. The conclusion was reached that setting aside the fertilizing 
value, such a substitution might be advantageously made under the prices then 
prevailing tor wheat and barley. 

These experiments were made at the Woburn Experimental Farm in 
1894-’95 with steers and sheep. The object was to see if home-grown 
wheat and barley, which are cheaper, could not partially replace oil 
cakes. In experiments previously reported 2 home-grown barley and 
wheat were substituted for all the oil cake in a ration. 

Experiments with steers. —Twelve Hereford steers, costing $72.75 per 
head, were fed in a preliminary period lasting from October 10 until 
December 10,1894, a very moderate diet, and just held their own. The 
experiment proper began December 10. Steers Nos. 1 to 8 were fed in 
feeding boxes and Nos. 9 to 12 in a covered shed. They were divided 
into 2 lots. Lot 1, inclnding Nos. 1,2,3,4,9, and 10, was fed oil cake and 
no grain, and lot 2, including Nos. 5, 6, 7,11, and 12, was tied a limited 
amount of oil cake with grain enough to make a frill ration. In addition 
each lot received Swedes and barley straw ad libitum. The steers were 

‘Miloh Ztg., 25 (1896), No. 16, pp. 247-248. ” 

*Jonr. Boy. Agl. Soo. England, 22 (1886), p. 314; 23 (1887), p. 7; 24 (1888), p. 481. 
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weighed at the beginning and end of the experiment. From the begin¬ 
ning of the experiment until January 0 lot 1 received 4 lbs. of linseed 
cake and 4 lbs. of decorticated cotton-seed cake, and lot 2 received 2 
lbs. each of linseed cake, decorticated cotton seed cake, and coarsely 
ground wheat and barley. From January 6 to February 13 the amount 
of each sort of cake fed to lot 1 was increased to 5 lbs. The cake fed 
to lot 2 remained the same, but each soil; of grain was increased to 3 
lbs. From January 13,4 lbs. of chaff was fed t o each animal daily, and 
early in February mangels were substituted for Swedes. From Febru¬ 
ary 17 until the close of the experiment the cake fed to lot 1 was 
increased to G lbs. of each sort daily. The cake fed to lot 2 remained 
the same, but each kind of grain was increased to 4 lbs. The steers 
fed cake drank about 40 lbs. of water daily and the otheis about 25 
lbs. Each lot consumed daily about the same amount of roots (35 lbs.), 
barley straw (7 lbs.), chaff* {4 lbs. hay and G lbs. barley), and hay 
(5 lbs.). 

The foods were sampled every week, and from these samples an 
average" sample was taken for analysis each month. The composition 
of the food is given in tabular form. The financial statements are based 
on the following prices per ton: Linseed cake at $30 (including $3.50 
for transportation and handling), decorticated cotton-seed cake $29.10 
(including transportation and handling), wheat at $24, barley at $26 
(including expense of grinding in each case), hay at $9.70, barley straw 
at $4.85, and Swedes at $1.75. 

March 6, 3 steers from each lot were fasted one day, then weighed 
and sold for slaughter. The remaining steers were sold and slaugh¬ 
tered April 3 after fasting one day. The price received for all was 
13£ cts. per pound, dressed weight. The average weight at the begin¬ 
ning, the gain in weight, cost of food, profit, and ratio of dressed weight 
to live weight (fasted) are shown in the following table: 


Results of 8tttr-feeding experiment. 


1 

J Average Average 
daily gain cost of food 
^ per animal. per animaL 

Ratio of 

'“ft 

live weight 

1 (fasted). 

Lot 1 (cate): 

Sold March. 4..._ 

^ Pounds. Pounds. \ 

l 1 ’ 0S3 |{ L6 

i ’ ose 1 { Li 

J $19.71 
| $17.59 

1 PtreenU 
$1.35 , 53.4 

$5.14 58.4 

Sold April 1......................... 

Lot a (cake and gram). 

Sold Mai oh 4... 

Sold April 1. 


The following conclusions were reached: u At the prices of the 
respective foods the feeding with grain proved a decided economy, so 
far as the mere increase of weight in the cattle was concerned. On the 
other hand, there is to set against this the superiority of the manure 
produced by cake-feeding. 7 ’ Under the then existing financial condi¬ 
tions the author believes that, taking into account the fertilizing value 
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of tlie food, “it is not material whether all cake he used with roots and 
chaff, or whether the cake be in large measure replaced by wheat and 
barley. . . 

“Another point brought out by the experiment is that the feeding of 
bullocks under the conditions of prices ruling for food and for meal*, as 
set out in the experiment, is not profitable, and were it not for the 
manure produced would j)ractically result in loss.” 

Experiments icith sheep .—Sixty Hampshire Down sheep with a slight 
trace of “Oxford” were purchased August 24,1894, for $9.87 per head. 
The experiment was begun December 13, after a preliminary period 
on grass and later on turnips to accustom them to root feeding. The 
sheep were then considered worth $10.50 per head. They were divided 
into 3 lots of 20 animals each. Lot 1 was fed 0.3 lb. linseed cake, lot 2 
0.25 lb. linseed cake and 0.25 lb. whole wheat, and lot 3 0.23 lb. linseed 
cake and 0.25 lb. whole barley per animal daily. In addition all received 
hay chaff and roots ad libitum; at first mangels, then part Swedes, and 
finally all Swedes. From January 0,1895, to February 17 the cake fed 
loti was increased to 0.75 lb., and from January 0 to January 24 the 
grain fed to lots 2 and 3 was increased to 0.5 lb. The sheep did not do 
well, and the ration was changed so that each animal received § lb. of 
cake and the same amount of grain. From February 17 until the close 
of the experiment the cake fed lot 1 was increased to 1 lb. and the cake 
and grain fed to lots 2 and 3 were each increased to 0.5 lb. It was 
found that the sheep consumed per head daily from IS to 20 lbs. of roots 
and 0.5 lb. of hay chaff. One sheep in lot 1 died and 1 in lot 3 was sick 
and was dropped from the experiment. 

The financial statement is based on the same values as in the experi¬ 
ment with steers, except in the case of grain. Since it was fed unground, 
wheat is taken at $21.65 and barley at $24.25 per ton. The composi¬ 
tion of the food was determined from the analyses referred to in the 
experiments with steers. 

On February 2610 sheep from each lot, and on March 4 the remainder, 
were made to fast for one day, then weighed, and sold for slaughtering 
at 19 cts. per pound.' The dressed weight was also taken. 

The average weight at tlie beginning, cost of food, gain in weight, 
and profit per head are given in the following table. 


Results of sheep-feeding experiments. 



Average 
weight per 
animal at 
beginning. 

Average 
gain per 
animal. 

| Average 
cost of iood 
per animal. 

1 

Profit per 
animal. 

Ratio of 
dressed 
weight to 
live weight 
(fasting).. 

Lot X (linseed cake)... 

Lot 2 (linked cake and wheat). 

Lot 3 (linseed cake and barley). 

i 

Pound*. 
108.20 
108*23 
| 108.30 

Pounds. 

32.0 

31.5 

33.7 

1 $2.14 

l 1.92 

1.96 

$1.35 

1.22 

1,67 

Per cent. 
53.4 
52.6 
53.4 
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The following conclusions were reached: u So far as the actual feeding 
was concerned, and leaving out of account for the time the manurial 
values of the food*, tlie best feeding return was given by the mixture 
of linseed cake and barley in approximately equal quantities, while the 
leavt satisfactory return accrued from the use of linseed cake and wheat 
in approximately equal proportions." Under the then existing condi¬ 
tions the author believes that k * when both feeding and manurial results 
were taken into consideration, [there was] a slight advantage of about 
18 cts. per head in favor of feeding with linseed cake and barley in 
equal quantities as against the same total in the form of linseed cake 
alone, . . . 

Lfc A further point brought out in this series of experiments is the 
decidedly more favorable return derived from sheep feeding as compared 
with bullock feeding/’ 

On an experiment in calf feeding, A. (lorn (Jour. Agr. Prat., 60 
(Z\W/), J, Xo. }). IKJl). —Th J author gives a brief account and criti¬ 
cism of some experiments on calf feeding made at the Ecole Pratique 
d"Agriculture de {Saint-Don. Nine calves from 3 to G months old were 
divided into 3 lots of 3 each, the average weight in lot 1 being 22G kg., 
in lot 2. 187 kg., and in lot 3, 143 kg. All were fed a ration of 1 kg. of 
hay, 3 kg. of beets, and 300 gm. of rye per 100 kg. live weight. In addi¬ 
tion, lots 1 and 3 were fed 230 gm. of rape-seed cake and lot 2 500 gm. 
of bran. The experiment continued 70 days. Lot 1 gained 2G per cent 
of their initial weight, and lots 2 and 3 gained 20 per cent. 

The conclusion was reached by the experimenters that while the per¬ 
centage gain was practically the same, there was an advantage in using 
rax>e-seed cake where its cost was not more than double that of bran. 
The author criticises the method of calculation followed in the Saint-Bon 
experiments. He believes that more trustworthy results are obtained 
by computing tbe gains per day rather than the total percentage gain. 

Fattening lambs in winter, T. Shaw (Minnesota Sta. Bui ii, pp. 
280-201 >). 

Synopsis .—A feeding teat was made (1) to determine the relative value of fattening 
lambs in yards, in sheds with access to yards, and confined in sheds; i2) to com¬ 
pare a limited and an ad libitum grain ration; (3) to determine the relative value 
of wheat screenings and oil cake and wheat and oil cake as a grain ration, and 
^ to see if lambs can be profitably fattened under the prevailing conditions. 

The test, which began November 19 and continued 117 days, was 
made with 30 wether and 10 ewe lambs, averaging 76J lbs. The lambs 
were grade Shropshires and purchased in the neighborhood. They 
were divided into 3 uniform lots containing 6 wethers and 2 ewes. 
Lot 1 was kept in a yard on the sunny side of a building. Lots 2, 3, 
and 4 were fed indoors, but were allowed to run in a yard. Lot 5 was 
confined in a barn. The lots were fed all the hay they would eat with¬ 
out waste. Lots 1, 2, 3, and 5 were fed in addition wheat screenings 
and oil cake in the proportion of 9 to 1 and lot 4 wheat and oil cake in 
the same proportion. The lambs were fed twice a day. Lots 1,3, 4, 
G12S—No. 3-C 
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and 5 were fed all the grain they would eat up clean, and lot 2 was fed 
with a self feeder. The lambs had free access to salt. The financial 
statements are based on hay at $6, wheat screenings at $9, oil cake at 
$20 per ton, and wheat at 47.6 cts. per bushel. 

In a preliminary test, which lasted from October 29 to the beginning of 
the test proper and was made under the same conditions, the lambs con¬ 
sumed 644 lbs. of hay, 909 lbs. of screenings, 192 lbs. of wheat, and 
122 lbs. of oil cake. From the time of arrival at the station until the 
beginning of the preliminary test the lambs were pastured and given 
some food in addition. The total cost was estimated at $3. 

The feeding experiment was divided into 4 periods of about a month 
each. Tables are given which show the food consumed during each 
period. The average amount of food consumed per animal daily during 
the whole test, the gain made, and cost of gain are shown in the follow¬ 
ing table: 

Food consumed, gain in weight, and cost of gain hg lanibs. 


| Food tonbiimtd per day. 

| Weight 

1 at begin* 

| amg. 

Daily- 

gam. 

CoBt of 

1 pound 
ot gam. 

| Hay. J | Wheat. * Oil cake. | 

Pound 

Lot 3.... 0.887 

Lot 2.. .462 

Lot 8. . S05 

Lot 4. 1 .825 

Lot 5.803 

1 

Pounds 1 Pounds Potted. 

1.824 ., 0 251 

2.907 . 1 .322 

2.140 .237 

2.049 1.226 

Pound9. 

1 79 750 

81 875 

78 000 

79 500 
77 625 

1 

Pound 

0.280 
.356 
.321 
.297 
.284 

Cant*. 

5 36 
5.25 

4 71 

6 48 

5 41 


The lambs were sold in Chicago for $269.40, yielding a profit of 
$24.79. The average shrinkage in weight per animal during transpor¬ 
tation was 3.5 lbs. 

Among the conclusions drawn from the test are the following: 

“The average gain made by the lambs in this experiment was 9.22 lbs. per month, 
and without any Buccnlent food, as, for instance, silage or hold roots. . . . 

“ Lambs do not gain so rapidly m cold weather as when the temperature is moder¬ 
ate. notwithstanding the greater consumption of food. 

“ The greatest profit was obtained from the lambs which were fed a limited grain 
ration of wheat screenings and oil cake, and which were allowed liberty of access 
to shelter at will; next to these come the lambs fed under cover; and the least 
profit arose from the lambs to which w heat and oil cake were fed. . . . 

“Prompt marketing as soon as good gains cease to be made is important. . . . 

“ A grain ration of wheat and oil cake, though well adapted to short periods of 
feeding, is not well adapted to prolonged periods. Oil cake is a more suitable grain 
food for lengthened periods of feeding. 

“Any one of the methods adopted in fattening lambs may he expected to succeed 
at least fairly well when due attention is given to the work. 7 * 

Results of feeding beet leaves, ST. Zttntz (Chem. Ztg.,20 (1896), No. 
52, j>. 513 ).—At a meetiug of the Union for Beet-Sugar Industry in the 
German Empire the following report was made on experiments on the 
above subject: 

The investigation was limited to a study of the poisonous properties 
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of oxalic acid, which forms as much as 10 per cent of the dry matter of 
beet leaves. The opinion was held that oxalic acid in food caused a 
deficit of calcium in the system. This might be avoided by neutraliz¬ 
ing the food with calcium carbonate. The author made experiments 
with a sheep and with swine. The sheep was not affected by the oxalic 
acid in the food. The bones were normal. Tn the author's opinion 
sheep are not injured by oxalic acid, because it is destroyed by a special 
and very active fermentation in the first stomach. Swine were much 
more susceptible to the action of oxalic acid. One died from a lack of 
calcium in the bones. The hydrochloric acid extract of the feces of the 
swine fed with beet leaves contained large quantities of calcium salts, 
while that from animals not fed beet leaves contained very little. 

The author recommends beet leaves as a desirable and safe food 
(for sheep f). Too much should not be fed at first, and calcium car¬ 
bonate may with advantage be added to the food. . This may be omitted 
later. Cured beet leaves are eaten readily and agree with animals 
very well. Tlie diarrhea which is observed when the green leaves 
are first fed is not noticed with the dry leaves. Still, in the author's 
opinion, it is hardly profitable to dry the leaves. 

Quarantine experiments with swine, J. Aett (Tulslr. Landolon ., 
11 (lb9.j),2U>* 50Q-5X1). —The German quarantine regulations concerning 
importations of swine from Denmark caused a fear in the latter coun¬ 
try that export trade might seriously sufler. It was thought that there 
might be a loss in weight, a deterioration in the quality of the pork, or 
a loss from disease or death, incident to the 10-day quarantine period. 
To investigate the question 3G liogs were divided into 3 lots of 13,14, 
and 10 animals, respectively, and sent to Copenhagen. Half the animals 
in each lot were slaughtered at the beginning of the trial. The remain¬ 
der were kept under quarantine conditions and were fed 5 lbs. of barley 
per head daily for 10 days, when they were slaughtered. The quality 
of the pork was carefully determined in every case. It was necessary 
to slaughter half the remaining animals in lot 3 before the end of the 
trial, as they were found to be suffering from carbuncular erysipelas. 
They are Therefore not included in the averages. The following table 
shows the average weights of the different lots, the gains made, and 
the dressed weight of the animals: 

Results of slaugJittring testa. 

I Slaughtered at loginning of Slaughtered at end of qnar- 
! quarantine. antme. 

I Average Average Per cent Average Average | Per <*ent 
live dressed diessed j live dnsstd dressed 
[ weight, weight, weight, weight, weight, j -weight. 


i . 

. Pounds. Pounds. Pcrcmt Pounds Pounds.] Per cent. 

Loti. 1 328.7 260 5 i>0.8 I 341.0 280.1 l 84.5 

Lot 2. 327.0 261.8 79.0 1 386.7 326 6* 84.3 

Lot 3 . 343 6 280.2 , 82 3 . 

_j_ i i_ i 
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Tlie live weights given in tlie table refer to the weight at the ship¬ 
ping point. All the animals included in the experiment gained in 
live weight during the feeding jjeriod, and examination showed that 
the finality ol* the pork (lid not suffer. 

The reason for exportation of as heavy hogs as those included in the 
experiment lies in the present German tariff, which imposes a custom 
duty of 3 marks per head for lhe hogs, while the tariff on slaughtered 
hogs ib 17 marks per 1*20 lbs.— f. w. woll. 

Areca and betel, E. Martin {Rev. Scientser. 4 , 0 (1396), Xo. 4, pp. 113-117). —A 
description of areca and betel, with their properties and uses. 

Proximate composition of the gluten cf cereals, E. Fleurent ( Compt. Rend., 
U3 (169b), Xo. 5, pp. 327-330). 

Chemical study of low-grade flour used in baking, Balland {Compt. Rend., 123 

(169b), Xo. 3 25-127). 

The food required by children of various ages, W. Camerer (Ztschr. Biol., 85 
(1S9C , Xo. J. pj>. 330-332). —A criticism of work on this subject by Sondcn and 
Tigemedt. 

On the lowest limit of nitrogen equilibrium, E. Voit (Ztschr. Biol., 88 (1890), Xo. 
8, pp. 33'<-351). —A reply to Munk's criticism on this subject. 

Digestive proteolysis, R. H. Chittenden (Xcw Haven: Little, Morehouse £ Co., 
1891, pp. 137). —The book consists of the Cartwright lectures for 1894, printed origi¬ 
nally in the Medical Record. The subjects treated of are as follows: The general 
nature of protelytic enzymes and of proteids, proteolysis by pepsin hydrochloric acid, 
with a consideration of the general nature of proteoses and peptones, proteolysis of 
trypsin, and absorption of the main products of proteolysis. 

An extension of the application of the law of equivalence of energy in biol¬ 
ogy, A. Chauyeau (Compt. Rend., 123 (1890), Xo. 5, pp. 2S3-289). 

The normal occurrence of iodin in the animal body, I, E. Baumann (Ztschr. 
physiol. Chun., 21 (1890), Xo. 4, pp. 319-330). 

The normal occurrence of iodin in the animal body, H, E. Baumann and E. 
Ross (Ztschr. physiol. Cltem., 21 ( 1S9G), Xo. 5-0, pp. 4S1-493). 

The normal occurrence of iodin in the animal body: m. The iodin content of 
the thyroid gland of man and animals, E. Baumann (Ztschr. physiol. Chem., 22 
\1^9G\, Xo. 1, pp. 1-18). 

Fattening or turning loose in the pasture, H. Barth ( Deut. landw. Rvenae, 23 
1S9 G)i Xo. 70, p. 0S1). —The advantages and disadvantages of both procedures are 
discussed. 
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The effect of heavy exercise on milk production, T. Henkel 
(Landic. Vers. StatdG (1S95), 339-355). —The literature of this 

subject is reviewed at length, and is summed up by the author as 
follows: 

“The authors agree that moderate exercise has a favorable influence 
on the quantity aud quality of milk, while heavy fatiguing exercise or 
work diminishes both the quantity and the quality of the milk. But as 
to the effect of heavy exercise on the quality of milk the results are not 
dear or uniform/ 7 

Seven separate experiments are reported in which cows—usually a 
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number—were driven a considerable distance, in some cases up a moun¬ 
tain, and tbe milk analyzed for a nnmber of days before and after tlie 
trip. These experiments were made on different cows, in different parts 
of tbe country, and under varying conditions. They all showed that 
heavy exercise influenced both the quantity' and quality of milk. The 
quantity of milk diminished and also the absolute amount of milk con¬ 
stituents. This decrease was more or less noticeable in the first milk¬ 
ing after the trip, according to the severity of the exercise, and was 
much more noticeable in the second milking. The water content 
decreased in the first milking and more in the second milking, then 
gradually returned to the normal. The casein content increased in the 
first milking, remained about the same in the second milking, and then 
gradually sunk to the normal. The fat content was much increased in 
the first milking, according to the severity of the trip, was still laiger 
in the second milking, and then gradually sunk to the normal. The 
sugar content decreased in the first milkiug and usually rose again to 
the normal in the second and following milkings. The ash content was 
noticeably higher in the first milking after the trip, and then sunk to 
the normal. The acidity was not greater after than before the exercise, 
as has been claimed. In no case did the milk curdle on heating. 

Three experiments were also made with goats, in two of which the 
goats drew a load part of the way. As in the case of the cows, the 
sugar content decreased considerably, and the fat content (probably 
also the casein and ash) increased noticeably in the first milking after 
the exercise. But in the .case of the goats, the milk of the second 
milking was nearly normal in composition, only the sugar being below 
normal, and the increase in fat content did not continue in the second 
milking. 

Danish feeding experiments with milch cows, 1887-’95, F. Feus 
{34th JRpt. Kgl. Tet. and Landbohbjsh. Lab. landbh. Forsog, Copenhagen , 
lb95, pp. 9 (>).—The report gives a summary of ad cooperative feeding 
experiments with milch cows conducted by the Danish State Experi¬ 
ment Station since 1887 (E. S. B., 4, pp. 601-606 ; 0, pp. .">88, 580, 
657-659), and in addition the results are given of the series of experi¬ 
ments carried on during the winter of 1894- , 95. In the latter a grain 
mixtnre of barley and oats was compared with wheat on 6 different 
estates on the same general plan as earlier experiments. In each case 
the cows were divided into 3 lots. All were fed about 3.3 lbs. of wheat 
bran, 1.8 lbs. of oil cake, 30 lbs. of mangel-wurzels, and 10 lbs. of hay 
per head, and straw ad libitum. In addition lot A was fed on an aver¬ 
age 5.2 lbs. of the grain mixture, lot B 2.6 lbs. of the same and 2.6 lbs. 
of wheat, and lot C 5.2 lbs. of wheat. During the preliminary and post 
experimental periods all the cows were fed the same rations as that 
fed to lot A throughout the experiment. The average results follow 
(p. 256). 
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Attxutr yield and fat content of mill. 


\ ieid of milk pr i <lai Fat m milk 



Lot A 
Gram 
mixtuie 

LotB 
i jrim 
mixture, 

_ w lu at 

Lot C 
WLf at 

Lot A 
Gi un 
mixture 

LotB 
} g i am 
uuvtuie 

4 w he it 

Lot C 
Wheat 


Pound* 

Pound*. 

Pounds 

Per lent 

Pirctnf 

Ptt cnit 

Prelnnm j>ei i> xi 

26 3 

20 i 

2b 4 

3 Ob 

b 11 

1 * 11 

I \]wnnicutai pi it A 

23 0 

22 s 

2* 2 

3 09 

3 10 

1 3 12 

Post t vpe imt nt il ptr«m* 

21 0 

21 1 

22 0 

3 24 

, 3 25 

3 29 


Tlie fields of milk of tlie different lots were practically the same 
throughout the experiment, except in case of lot C during the post¬ 
expenmen tal period. This latter may have been due to an unevenness 
in the lots which had not previously shown itself. Xo differences were 
found in the average fat content of the milk of the cows in the differ¬ 
ent lots. The changes in live weight were on the average slightly in 
favor of the wheat feeding, though the results are not uniform. 

The conclusion is drawn that, £ \judgingfrom these experiments, wheat 
and a mixture of barley and oats must be considered of very nearly 
equal value as food for milch cows/' 

Influence of ft til on quality of milk .—The experiments with milch 
cows conducted at this station, as previously stated, lead to the con¬ 
clusion that the average fat content of the milk produced was not 
practically changed by changes in the composition and the quantities 
of the rations fed, although the changes were radical. In all cases the 
rations were ample. “ There was an appreciable and very characteristic 
miluence of the feed on the quality of the milk when the cows were 
turned to pasture in the spring. Calculated from the average of the 
last 10 days m the stable and the first 10 days at pasture, the fat con¬ 
tent of the milk increased on pasturage sometimes as much as 1 per 
cent for single cows, and occasionally 0.3 per cent for single lots. But 
this increase iu the fat content always rapidly disappeared, and could 
usually not be traced beyond a few weeks/’ 

[The food is only one of the points of difference between the two 
feeding periods. The exercise m open air, the full supply of fresh air 
and sunshine when the cows are on pastuie are other and, it would 
seem, more iiiqiortant factors. Iu other words, the difference observed 
in the quality of the milk may be explained by the influence of the 
new conditions on the nervous system of the cows, rather than by the 
eft'ect of the food on the milk secretion.— F. w. w.] 

The relation between the amount of food eaten, the yield and the fat 
content of the milk, and the yield of butter has been calculated from 
all the results obtained at the station iu feeding experiments with milch 
cows. The amount of food is expressed in ^food units,” calculated 
from the average rations fed at the different estates according to the 
following ratios: 1 food unit = l lb. concentrated feed (grain, bran, 
oil cakes) =10 lbs. mangel wurzels = 12J lbs. turnips = 2 lbs. hay =4 
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Spayed cows at the Geneva Exhibition, C. Corneyix {Jour. Agr . 
Fmt, Go ( IbDh j, II, Xo. Jl,pp. Ibl—IGT). —The cow referred to in the 
following account received the first prize at the Geneva Exhibition. 
The operation of spaying was performed January 17,1895. The animal 
was slaughtered May 12, 1896. The weight at the time of spaying was 
735 kg. and at the time of slaughtering 928 kg., the average daily gain 
being 0.4 kg. The yield of milk gradually diminished for about 4 
months after the operation, and then remained nearly constant for the 
remaining 12 months of the period nnder consideration, the average 
daily yield being 11.7 liters. The cow consumed during the period 
5,178 kg. of hay and rowen, S47 kg. of linseed cake, GG2 kg. of maize, 
400 kg. of wheat, 1.245 kg. of potatoes, 266 kg. of middlings, 858 kg. of 
beets, 339 kg. of bran, and 62 kg. of barley. The weight of the carcass 
and organs is given. The article contains a review of the subject by 
R. Gouin. 

Effect of lead acetate on milk, Hattm and Seliger {Arch. Tkier- 
heilh; abs. in Ztxchr. Xahr. Untersnch. und Hyg. Waarenlc., 10 {1896), 
Xo. 6,p. 111). —A goat was fed for nearly 14 days 1 to 1.5 gm. of lead 
acetate per day. During the first 3 days only traces of lead were 
present in the milk, but subsequently 0.0009 to 0.0013 per cent of lead; 
and this amount continued after the administration of lead ceased. A 
young cat and a small dog fed with the milk showed no symptoms of 
illness. 

A cow was given 3 gm. of lead acetate daily for 3 weeks, 4 gm. for 8 
days, 5 gm. for 14 days, and up to 9 gm. for 25 days, receiving at length 
15 gm., making in all 520 gm. during 80 days. There was no injury to 
health from this. When the dose reached 10 to 12 gm. 0.0015 to 0.02 
percent of lead was found in the milk. 

Two young eats and dogs fed the milk for 10 weeks showed no ill 
effects whatever. On slaughtering the cow, considerable percentages 
of lead were found m various parts of the carcass. The author con¬ 
cludes that the milk of cows treated with the lead acetate is harmless 
for man or animals. 

The milk of tuberculous animals, means of rendering it harm¬ 
less, and its nse, Ztbn (Molk. Ztg ., 10 {169b), Xo. 12 , pp. 1^1-1 — 

The author discusses the literature on the prevalence and dangers of 
milk from tuberculous cows, the means which have been suggested for 
rendering such milk harmless, the statutory measures adopted in some 
countries against tuberculous animals, and the sale of their meat and 
milk, etc. The wholesale testing of cows with tuberculin he believes 
to be impracticable, cbiefiy on account of the expense. He argues 
against compulsory heating or sterilizing of all milk before it is sold, 
on the ground that the public generally demands raw milk, the opera¬ 
tion can not be controlled so as to insure its being properly carried out 
in all cases, and such milk is more difficult to digest if not less digest¬ 
ible, and concludes that this can not rightfully be required of the milk 
dealers. He believes the only practicable way in which to do away 
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Tvitli tlie danger is to educate the people to use only milk which they 
have themselves pasteurized or sterilized. 

In conclusion, lie states Dr. Law’s views in regard to the dangers 
from consuming the meat and milk of tuberculous animals, which he 
criticises. 

The present status of bacteriological investigation in dairying; 

H. Weiuxlixx (Milch Ztg25 (1^00). Xos. 10, pp. 117-150; 11, pp. 163- 
100 ).—This is a lecture delivered before the German Dairy Union. The 
progress in dairy bacteriology during the past 5 years is reviewed in a 
general way. The origin of the bacteria in milk, sources of contamina¬ 
tion, relation of food and of cleanliness in the stable to contamination, 
milk and butter ^faults," the use of pure cultures for ripening cream, 
sterilizing and pasteurizing milk, and the ripening of cheese are treated 
at greater or less length. 

After summing up the work on the ripening of cream and the employ¬ 
ment of pure cultures of different kinds, the author says: * fc It will be 
seen that the effort is to produce artificially, not only pure butter of 
good keeping quality, but also*butter of delicate aroma; and that it is 
only a question of time when mixed cultures will be widely used in 
place ot* cultures of acidifying bacteria alone. But for the present it 
is to be wished that we might more generally follow the example of 
Denmark, and by taking advantage of the improved methods of butter¬ 
making produce a pure and fine-flavored butter, which is possible with 
the use of pure cultures of souring bacteria.” 

The spontaneous souring of milk, G. Leichmann (Milch Ztg., 25 
( lb9t> ), Xo. J, pj). o7-70). —The author refers to a previous paper by him¬ 
self and to a recent oueby C. Gunther and H. Thierfelder (E. S. B.,7, p.806). 
In his i>revious studies on 2A samples of milk of various origin, made 
during summer, the souring was determined to be invariably due to a 
single form of microorganism which did not agree with Hueppe’s Bacillus 
acidi lactici or with other described forms. The form found by Gunther 
and Thierfelder is said to correspond to that found by the author, 
although they pronounced it identical with Bacillus acidi lactici. The 
author gives a preliminary account of continued studies during winter 
on some 60 samples of milk from different localities. The same lactic- 
acid bacillus as previously described was found in all the samples, and 
in nearly all in such immense numbers as to convince the author that 
it was the cause of the souring. In sterilized milk it produced optic¬ 
ally active, dextro rotatory lactic acid, with traces of a volatile com¬ 
pound giving the iodoform reaction, but no volatile acids or gas forma¬ 
tion. A pure culture in milk in a breeding oven for 3 days used 0.65 
per cent of the milk sugar present, and the increased acidity was equiva¬ 
lent to 0.67 per cent of lactic acid. As no other acid was produced, it 
is believed that the decomposition of the milk sugar by the bacillus was 
as Schiitzenberger has suggested: 

O 12 H 22 0 11 -f - H 2 0=4:C 3 H 6 O 3 . 
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Oxygen was not necessary to the fermentation. The effect of differ¬ 
ent temperatures was studied in detail. Although at lower and middle 
temperatures the bacillus behaved like spontaneously souring milk, at 
higher temperatures ( above 45° C.) it differed perceptibly. It was 
found that the spontaneous souring between 44 and 50° 0. was a lactic 
fermentation, but was caused by a different organism from the one caus 
ing the ordinary spontaneous souring. The author concludes that there 
are two well-characterized mocrodrganisms concerned. Sometimes one 
of these predominates and sometimes the other. The most common of 
these is a micrococcus, the other a bacillus. Both thrive only at a high 
temperature, but are very different on agar plates. In other respects 
they appear to be alike. They cause exactly the same curdling of steril¬ 
ized milk as the bacteria causing the common spontaneous souring, 
although they act only at higher temperatures—at 33 to 33° C., rela¬ 
tively slowly, but rapidly at 40 to 48°. The product of their action is 
the same as the common form, except that the micrococcus produces 
right-handed lactic acid, while the bacillus produces the left-handed acid. 

"With regard to the occurrence of tlie*ordinary bacillus of the spon¬ 
taneous souring of milk, the author found it regularly in dust, provided 
this had not laid too long in a dry place. It was frequently found on 
hay and straw, but not in cow dung or tap water. It was found to be 
an active element in the pure cultures purchased at the Kiel Station 
for souring cream and in Hanseffs preparation. 

Creaming experiments, F. B. Linfield (Utah Sta . Bui. 42,$]). 15 ).— 
In these experiments, which covered nearly a year, comparisons were 
made between separating the cream with a hand separator and cream¬ 
ing in shallow pans and in deep cans of the Boyd Cooley, Shotgun, 
Common Sense, and Vermont Cooley patterns. The Common Sense 
can is like the Shotgun, except that the skim milk is drawn from the 
bottom of the can. The results with each method of creaming are 
tabulated and summarized. Taking the averages for the whole year, 
the percentages of fat in the skim milk with the different methods 
Were as follows: Shallow pan 0.35. Boyd Cooley deep can 0.70, Shotgun 
pail 0.65, Common Sense pail 0.70, Vermont Cooley can 0.70, and 
separator 0.10. 

A number of tests of the skim milk from farms where deep and 
shallow pans were used for skimming indicated that the above results 
“are not exceptional, but rather belter than many people are doing.” 

Six tests were made during the fall and winter months of setting the 
milk in deep cans in ice water or in the air. In September setting in 
ice water gave much the best results, but in the winter months there 
was naturally less difference. 

The author makes the following practical deductions from his experi¬ 
ments: 

u (1) As regards thoroughness of skimming, the effectiveness of the methods of 
creaming milk, according to onr work, stands in the following order: 1st, separator; 
2d, shallow pans j 3d, deep pails. 
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“(2) When the setting methods are practiced, the pans will give much the best 
results during the winter or cold months. 

“ (3) There is no advantage, but rather the opposite, in moving the pans into the 
house during the cold weather, provided that they he kept in a place where the 
milk will not freeze. 

- (i Of the deep setting cans, those which are skimmed by drawing the skim 
milk from the bottom gi\e the better results; bnt the Cooley or submerged can, a9 
regarj s thoroughness of skimming, does not seem to pos^pss any advantage over 
tho>e not submerged. 

“ 1 5 From the results given it is evident that for a herd of 10 good cows a 
separator would be a u ise investment. The extra butter obtained by its use, valued 
at 20 ets. a pound, would pay 20 per cent a year on its cost as compared with results 
from shallow pans, and 50 per cent a year as compared with deep setting. 

e <0) With the deep setting methods, the cooler the water is kept in which the 
milk is set the better the skimming. In fact, to do the best skimming it is abso¬ 
lutely necessarj to use ice, and a sufficient quantity of it to keep the water at 40° 
F. or below, at all times.* 1 

The Conn culture (B41) in butter making, E. H. Farrington 
and H. L. ItrssELL (Wisconsin St a. Bid. 48, pp. 22 )*—This bulletin 
describes numerous experiments with the use of Conn’s U B41” culture 
in ripening separator cream at 50 to 60° and GO to 70° F., and also in 
ripening gathered cream from a creamery in the State. In every experi¬ 
ment the cream was divided into 2 lots—one being ripened with the 
B41 and the other allowed to ripen without the aid of any starter. 

Usually a bacteriological examination was made of the culture pellet 
as it came from the company. 

' “In all, 10 different samples of this culture have been examined bacteriologically. 

“As a rule, the cultures received were quite uniform in their character. When 
examined bacteriologically by means of culture plates, the purity of the starter as 
determined by the percentage of germs belonging to 1 B41* usually varied from 
97 to 99 per cent. Associated with the proper organism there was in every case 
another species that liquefied gelatin and had a digesting action on milk. This 
impurity was present in all samples, although in only a small degree, varying from 
1 to 2 per cent of total germ life in sample selected. In several instances, other 
species of bacteria appeared in the plates.” 

In a number of cases a bacteriological examination was made of the 
cream after the B41 had been added, and also after the cream had 
ripened for some time. 

“These examinations showed that the percentage of 'B41* bacteria in the cream 
was subject to great fluctuation. In some cases this organism made up only about 
3 per cent of the total number of bacteria that were present m sweet cream immedi¬ 
ately after adding the culture starter; then again, e B4I ? was present to the extent 
of 15 per cent of total bacteria. 

“In a number of cultures made from the cream ripened with the aid of the ‘B4V 
starter, this culture organism was invariably fonnd, although the percentage varied 
greatly &b before. The germ seems to he a thrifty one, and apparently is not killed 
oijt in competition with the lactic acid bacteria universally present in milk.” 

Ill each experiment the 2 lots of cream were allowed to ripen for the 
same length of time and were usually churned at the same time. As 
the B41 almost invariably hastened the development of acid it was 
necessary to hold this cream at a somewhat lower temperature than 
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that without starter. Tlie butter from both lots was treated exactly 
alike and was packed on the day succeeding the churning and shipped 
immediately to a number of well-known dairy experts for scoring. 

Eleven trials were made with separator cream ripened for about 2 
days at from 50 to 6(P F. 

“ The average of the scores of each kind of butter as scored on "basis of 50 as per¬ 
fect flavor by the different judges is summarized as follows: 


Butter from separator cream ripened 2 day» at 50 to GO ° F. 



1 

Gnrler. 

Barber. 

Woolver- 
| ton. 1 

General 

average 

scoreT* 

Number of butter p,u kages scored. 

Average scon* of normal batter. 

A\ erage at ore of B41 butter.. 

. 14.0 

. 47.0 

. 45.6 

22.0 

47.3 

46.4 

i 

10.0 
i 44.2 

i 44.6 i 

46.9 

45.8 

Difference in fa\or of normal butter. 

. “, 

0.9 

i -* 4 I 

1.1 


i This score is obtained by averaging the total number of points scored and not averaging the aver¬ 
ages of each judge. 


“Seven of the 11 lots were scored by Gnrler and in no instance did be score the 
‘Bll’ higher than the normal butter; in 4 cases it scored several points lower. 

“All the 11 lots were scored by Barber and the 'B41 ? was likewise in no case better 
than the normal butter. 

“ Woolverton scored the *B41’ butter higher than the normal butter in 3 of the 5 
lots of chilled butter which be tested. His scores are almost uniformly lower than 
those of the other two judges. This is due to the fact that the butter aroma was 
only faintly, if at all, perceptible when he scored the butter.” 

Four trials were made with separator cream ripened for about 1 day 
at 60 to 70^ 

“In the 32 scores made by the 4 judges on the 8 different packages of butter the 
‘B41’ product Bcores lower than normal 10 times, higher than normal 3 times, 3 times 
the same. 

“The average of the scores of each kind of butter is indicated below: 

Butter from tttparaior cream ripened 1 day at GO to 70° F. 


i 1 

1 Gnrler. Bnrber.j Moore. 

1 

Douglas. 

Woolver¬ 

ton. 

General 

average 

score. 

Numl» i r of butter packages scored. 

1 

8.0 

l 

8.o ; 

8.0 ! 

8.0 1 

4.0 


Average score of normal butter. 


45.9 , 

45. 5 

44.5 

46.4 1 

45.0 

45.3 

Average score of B41 butter. 


41.6 1 

43.7 | 

42.6 1 

42.4 l 

44.5 

42.7 

Difference in favor of normal butter_ 


" 3 i 

1.8 | 

1.9 

4.0 | 

0.5 

2.8 


Seven trials were made with gathered cream. 

“In the 40 scores made by 3 different jndges on the above 14 packages of butter 
the *B41 T butter scored lower than normal 14 times, higher than normal 2 times, 
and twice the same. While the difference was not great with the exception of one 
instance, yet the uniformity can leave no doubt as to the relative quality of the two 
kinds of butter. 
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“Averaging tbe scores of each judge on the different hinds of "butter gives the fol¬ 
lowing figures: 


Butter from gathered cream . 


Number of bntter parka *ea scored . 

Average score ot normallrntter. 

A\ trage s< ore of li41 butter. 

Ditterence in favor of normal butter. 


G-urler. 

Barber. 

Moore. 

General 

average 

34. i> 

14.0 
45 3 

12.0 

scores. 

44.4 

45.1 

45.3 

43.7 

41.0 

4.5.0 

43.8 


“A comparison of the foregoing scores shows that the fresh butter from the sepa¬ 
rator cream ripened about 2 days was the Lest. In nearly every one of the 11 trials 
such butter scored from 4t> to 48 on flavor. The 4 trials of separator cream ripened 
for about 1 day at a liigner temperatnre, with few exceptions, scored lower than the 
butter from cream ‘ripened for a longer time at a lower temperature, although the 
number of experiments made was not sufficient to determine this point definitely. 
Some of the scores of the gathered cream butter are as high as those of the best 
separator butter, but usually they are lower. This allows that it is possible to make 
as good butter from gathered as from separator cream. 

“It should he said that during the interim between the different experiments 
the Conn culture was used in the sweet cream from day to day. In these cases the 
cream was not divided, hut the quality of the butter compared with onr usual j>roduct 
was noted. 

“ While in the main no appreciable difference was observed between the cultured 
and the normal lmtter, yet occasionally the product did not seem to be up to the 
usual standard of the creamery. These regular churnings far outnumbered the 
experimental ones, hut as they were not checked by duplicate lots of cream ripened 
without any starter, their evidence is not so strong as in the case of the regular 
experiments described in this bulletin. However, they substantiate these experi¬ 
ments and add further data that point to the same conclusion that the ‘B41 7 culture 
failed to improve the quality of the butter as compared with that made from nor¬ 
mally ripened cream.” 

To test tlie effect of the use of B41 on the keeping quality of the but¬ 
ter. all of the butter that was sent to one of the scorers (A. H. Barber, 
a leading commission merchant of Chicago) was placed in cold storage 
after being scored by him. The date at which the butter was placed 
in cold storage is not given in the bulletin. On November IS all tlie 
packages were removed from storage, allowed to stand at room temper¬ 
ature for 2 days, and again scored by Mr. Barber on the basis of cold- 
storage goods. A week later the same samples were scored by Mr. 
Wool vert on on the same basis. A summary of these scores compared 
with the scoring of the fresh batter is given. 

“The result of 11 experiments with separator cream ripened for 2 days may be 
grouped as fallows: 

“In 6 experiments ‘B41 J scored a total of 214 points above normal. 

“In 4 experiments ‘B41* scored a total of 10 points below normal. 

“In 1 experiment *341’ scored the same as normal butter. . . . 

“There was little difference (2 points) between the sum of the scores of the *B41’ 
and normal butter when both were taken from storage, but as the fresh normal but¬ 
ter scored 94 points higher than the fresh *B41* butter the loss of flavor by storage 
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is 11_ points more for the normal than for the 'B41* butter. This agrees with the 
generally accepted opinion that the highest flavoied butter loses most in storage. 

“Seven experiments were made with *B41 ? in gathered <ieam. In 5 experiments 
*B41* scored a total of 8.5 points below normal, in 2 experiments *1X41* scored a 
total of 3 points above normal. . . . 

“Relative ditieience [in favor of] normal butter vhen fiesh, 6 points. 

“Relatrv e difference [in iavor of] noimal butter after storage, 11.5 points. The 
normal [from gathered cream] kept, therefore, better than the 4 B41 * product. 

“Inasmuch as the butter made from separator cieam ripened at high temperatures 
for about 1 day was not in storage for more than a few days, no conclusions as to the 
keeping quality of the same under these conditions can be made.” 

In the above the batter from separator cream scored on a basis of 
perfect flavor 550 points and that from gathered cream 350 points. 
The scorings of the fresh butter made by different judges are grouped, 
so as to show the relative uniformity in the product. 

“While in a number of cases the difference in uniformity between 'Bll* and normal 
butter is not marked, yet in several instances a sharp distinction is to be noted, as 
is seen in the scores of Barber and Guiler in the first division of the above table. 
Not only is the extreme variation in scores less in normal than in 4 B41 T butter, but 
whflt is more important, a larger number of packages of normal butter scored the 
same, or within one point of each other.” 

Four experiments were made to ascertain the comparative develop¬ 
ment of acidity in cream ripened with B41 and without any starter. It 
has been claimed that the addition of B41 to normal sweet cream delays 
the rapidity with which the acid is developed, and that consequently 
the ripening may be continued longer, thus improving the flavor of the 
butter. In the experiments made on this subject acidity usually devel¬ 
oped more rapidly in the cream ripened with B41 than that to which 
no starter was added, and the B41 cream was invariably the more acid 
at the conclusion of the experiment. 

“The general conclusions from these experiments are summarized as follows: 

“ (1) Cultures of * B41 9 have been examined baeteriologically as they were received 
from the Culture Co. In every culture examined there has been found associated 
with the proper organism a small percentage of foreign bacteria and molds. 

“ (2) The detailed discussion of the flavor scores show, so far as these experiments 
are concerned, that the Conn culture 4 B41 1 did not improve the fla\ or of the sepa¬ 
rator butter rix»ened for one day at a high temperature, or of that ripened for a longer 
time at a lower temperature; on the contrary, the score of the fresh * B41 ’ butter by 
the different judges was in the majority of cases materially lower than that of nor¬ 
mal butter. 

“(3) The experiments with gathered cream, as in the separator cream, show that 
the flavor of the e B41 ’ butter was poorer than that of normal butter. 

“ (4) With separator-cream butter in cold storage, that made with c B41 5 deterio¬ 
rated less than did the normal butter. When taken from storage there was but little 
difference in flavor between these two butters, although the normal butter when 
fresh scored higher. 

“ (5) In cold storage the 4 B41 J butter from gathered cream, on the other hand, did 
not keep as well as that made from normal cream. 

“ (6) While the difference m the uniformity between normal and 4 B41 * butter was 
not marked, yet the difference, as a rule, was in favor of the greater uniformity of 
normal butter. 
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u (7) Four special experiments in ripening cream were made to determine the effect 
of * B41 ’ on the development of acidity in cream. The results of these, as well as 
these of the regular churning experiment^ fail to confirm the claim that *B41' 
retards the development of acidity in the cream. 

18 ) The above conclusions do not agree with the results that have been gener¬ 
ally reported where 1 B41 ’ 1ms been used in cream ripening. These reported results 
may possibly be attributed in part to the use of a starter and closer attention to the 
details of manufactuie and not exclusively to the use of the culture organism.” 

The bacterial flora of Cheddar cheese, H. L. Bussell and J. 
Wedjziel [Presented before dec. G of the American Association for the 
Advancement of Science, Aug., 1390; abs. in Science, n. ser.,4 (1899), Xo. 
91, p. 430).— A quantitative and qualitative study -was made of the bac¬ 
teria of American Cheddar cheese. It was observed that there was a 
diminution in the number of all the species during the first 10 days. 
There soon begins an enormous development of organisms of the lactic- 
acid group of bacteria, and the digesting and gas-producing bacteria 
gradually decrease in number. Succeeding the stage of bacterial 
increase is a period of decline, until in the course of a year or two the 
cheese becomes almost sterile. The physical changes that mark- the 
curing of the cheese appear synchronously with the marked develop¬ 
ment of lactic-acid bacteria. The authors maintain that these facts are 
at variance with the theory that the digestive bacteria are the active 
agents in coring. 

A bacteriological study of St. Petersburg milk, M. P. Scharbekoff (Inaug. 
Dies. St. Pettrsburg, 1895, pp. 80; abe. in Centbl. Balt, und Par. Allg., 2 (1896), Xo. 
17, pp- 545-655). 

List of the State dairy commissioners and associations of dairymen in the 
United States and Canada for 1896 ( V. S. Dept. Agr., Bureau of Animal Industry 
Circular 10 (Dairy Xo. 2), pp. 6). 

Dairy bulletin by the dairy school, Guelph (Ontario Agl. College and Exptl. 
Farm. Bui. 101, pp. J'?).—This is a popular dairy bulletin containing articles by dif¬ 
ferent instructors in the school on the following subjects: Separators and the sepa¬ 
ration of milk, M. Sprague; care of milk for creameries, J. H. Findlay; care and 
eburnisg of separator cream, T. C. Eogers; cream-gathering creameries and the 
private dairj, J. Stonehouse; cheese making,T. B.Miller; a starter, K. W. Stratton; 
and milk testing; J. W. Mitchell. 
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STATISTICS. 

The number of farm animals in Denmark { Cgeslr. Landm., 40 
(1505), j)jj. 80-83, 135, 130 ).—Statistics giving the number of cattle, 
sheep, and goats according to the census of 1K93 are shown in the 
article. The number of cattle in 1893 and previous census years was 
as follows: In 1861, 1.118,774 head; 1881, 1,470,078; 1888, 1,439,327; 
1893,1,696,190 ; 976,331 of the last number given were in Jutland and 
719.859 on the islands. The size of the herds of cattle is shown in the 
following table, total number of different herds 179,800: 


Size of herds of cattle in Denmark, 1893. 


Group 


! 

X umber 
of htrdb. 

Total 
number 
of cattle 

Per i ent 
ot nuni- , 
bin of 
herds. 

Per cent 
ot num- 
l>er of 
eo'w s. 

I.ame herds I over 60 head 1 ). 

2,209 

221.667 

1 

1.2 1 

13.0 

"\T t <linm herds (15 to 49 he.itl).. 

H5,200 
72 17.1 1 

79 f, 474 

18.6 ' 

46 8 

Smaller hods (4 to 14 head;. 1 

539,301 

40.1 . 

31.8 


4. Small herds (1 to 3 head;. 


70,218 141,748 

I 


8.4 


During the last 5 years the number of herds in group 1 has been 
increased by 292, that in group 2 by 7,179, and that in group 3 by G,416, 
while the number of herds in group 4 has been decreased by 11,273. 

Of the total number of herds of cattle in 1893,178,070 were made up 
of milch cows, the total number of milch cows being 1,011.098, or 39.6 
per cent of the number of cattle. There were 26,771 service bulls, of 
which 17,949 were 2 years old or over. Of the former number, 14,281 
belonged to the red Danish breed of cattle, and other breeds were rep¬ 
resented as follows: Jutland 7,339, Shorthorn 1,228, Holstein 216, 
Ayrshire 80, other breeds 505, mixed breeds 3,122. 

The number of sheep in Denmark has been as follows: In 1861, 
1,751,950; 1871,1,842,481; 1881,1,548,613 ; 1888,1,223,196; 1893,1,246,- 
552. In 1893 there were 934,446 sheep in Jutland and 312,106 on the 
islands. There were 49,213 rams, 40,269 of which were used for 
breeding purposes. The latter were divided between the following 
breeds: Xative 24,540, Disley and other long-wool breeds 7,858,-South- 
down and other short-wool breeds 4,608, Merinos and other Spanish 
breeds 620, and various breeds 2,643. 

There were the following number of cattle and sheep per 1,000 
inhabitants in 1893: Cattle, in Jutland 1,007 head, on the islands 
(exclusive of Copenhagen) 767 head; sheep, in Jutland 964, on the 
islands 331. 

The number of goats kept in Denmark in 1893 was 25,266 .—f. w. 
woll. 

Annual Report of Florida Station, 1895 (Florida Sta. JRpt. 1895 , pp. 8 ).—Brief 
outline by the director of work carried on at station ami substations T list of bulletins 
issued during the year, and a financial report for the fiscal year ending June 30,1895. 
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Eighth Annual Report of Illinois Station, 1895 ( Illinois Sta. Bpt. 1895, pp. 
ir,\. —This report includes a general account of the Trans&aetioufc of the governing 
boaid, with a tabulated statement show im» date of beginning of each experiment 
in progress and bulletins in which reported, and a detailed financial statement for 
* the fiscal year ending June ill), 1895. 

Report of the Iowa Station, 1894 and 1895 ( sixteenth Bien. Bpt. Iowa State Jgl. 
College and Farm , 1804 and 1899, pp. 5 >-47,ph. 4). —This contains reports of the dif¬ 
ferent sections of the station outlining work and bulletins of the period, and financial 
statements for the fiscal years ending June 80, 1894, and June 30, 1895, 

Ninth Annual Report of Nebraska Station, 1895 (Xehraska St a. Itpt. 1899, pp. 
XXXV). —This includes a brief report by the director on changes in station organi¬ 
zation, on progress of work, and on bulletins of the year; outlines of work by the 
heads of departments; treasurer's report for the fiscal year ending June 30,1895; 
and a list of all publications of the station. 

Sixth Annual Report of New Mexico Station, 1895 I Xeir Mexico Sta. Bpt. 1895, 
pp.4-40). —Director's account of improvements and needs of station, publications 
issued during the year, cost of branch stations, and of a farmers' iustitnte held 
under station auspices; reports of chiefs of divisions of station and superintendents 
of branch stations; and treasurer's report for fiscal year. 

Sixth Annual Report of North Dakota Station, 1895 i Xorth Dakota Sta. Bpt. 
1897, pp. 14).— Outline by the director of work in the different departments of the 
station and a financial statement of the fiscal year ending June 30,1895. 

Eighth Annual Report of Tennessee Station, 1895 ( Tennibsee Sta. Bpt. 1895, pp. 
Hi, pi. 1 \.—'The report contains a financial statement for the fiscal year ending 
June 30,1895, and brief outlines by heads of the different departments of the work 
of the year. 

Annual Report of Virginia Station, 1895 l Virginia Sta. Bpt. 1895, pp. 13).— 
Report of director giving list of bulletins issued and in preparation, treasurer’s 
report for the fiscal year ending Juue 30, 1895, and brief outlines of work by heads 
of different departments of the station. 

Progress of Southern Agriculture, V. W. Dabxey, Jr. ( U. S. Dept. Agr ,, Office of 
the Secretary, Circular 3, pp. n address before the Farmers’ Institute at Ash¬ 

land, Virginia, June 2, 1896. 

The world’s trade in eggs, BovsbEX (Landw Wochenhl. Schle*. Holst., 46 (1S96), 
Xn. ,1(1, pp. 519-543). 

Grain elevators and associations for selling grain, Backiiaus {Bannov, land, 
und forstw. Gen. Sonderahdruck , 189 7, Xo. 44, pp. (1). —An address delivered at (iotr 
tingen before the ccutrul committee of the Royal Agricultural Society of Hanover. 
It treats of the advantages of grain elevators like those in use in America, and of 
selling grain, as such soles are conducted iu America, through the elevators. 
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Connecticut Storks Station.— William J. Karslake, Pb. D., formerly lecturer 
on chemistry in Dalhousie University, Halifax, has been appointed assistant chemist 
of the station, to take effect September 15. 

Louisian \ College and Stations —T. D. Boyd has been elected president of 
the college, rice J. W. Nicholson, resigned, J. G. Lee, assistant director of the North 
Louisiana Station, has resigned to become State commissioner of agriculture, and 
D. C. Sntton has been appointed in his stead. E. 33. Fitts, farm manager and tobac¬ 
conist at the State Station, is succeeded by James Clayton. R. E. Blouin, of the 
State Station, lias been transferred to the Sugar Station at New Orleans, and J. D. 
Clark has been appointed to succeed him. 

Mississippi College and Station.—D r. Tait Butler has resigned his position as 
veterinarian, and is succeeded by Dr. J. S, Roberta. 

Montana Station.— E. V. Wilcox, Ph. D., has been appointed biologist of the 
station. 

Texas College and Station.— D. Adnance has been compelled by poor health 
to resign his position as associate chemist in the college and station. 

Papers before the Society for the Promotion of Agricultural Science, 
August 21-22,1896.—The following papers were read before the Society for the Pro¬ 
motion of Agricultural Science at its seventeenth annual meeting held at Buffalo, 
New York, August 21 and 22,1896: *• The relation of science to agriculture,” by \V. R. 
Lazenby; *' On varieties of timothy and red clover ” and “ Pollen-distributing insects 
observed oil flowers of timothy and red clover,” by A. D. Hopkins; *‘The influence 
of animal experimentation upon agriculture,” by V. A. Moore; “ Steer-feeding exper¬ 
iments at tlie Kansas Experiment Station,” by C. C. Georgeson; “ A biographical 
sketch of I)r. <‘. V. Riley,” by L. 0. Howard; “White mnscardine (Sporolriehum 
ghbuliferum) of the chinch bug economically considered,” by B. M. Duggar; “An 
antitoxic serum for hog cholera and swine plague. The production of immunity to 
hog cholera by means of the blood serum of immune animals,” by E. A. de Scliweiuitz; 
“The relation of the time of seeding and the period of development to the develop¬ 
ment of rusts and smuts in oats,” and “ Some further experiments on potato scab/* 
by H. L. Bolley; “Protective inoculation against anthrax,” by F. D. Chester; 
“Forcing cauliflower with lettuce and encumbers,” by H, C. Irish; “New experi¬ 
ments with fungicides for smuts of wheat and oats,” by W. A. Kellerman; “A 
biographical sketch of Prof. C. L. Ingersoll,” by C. E. Bessey; “ Electro-horticulture: 
range of incandescent lamps,” by F. W. Kane; “ Notes on grasses collected between 
•Jefferson, Iowa, and Denver, Colorado,” by L. H. Pammel and F. L, Scribner. 

Personal Mention.— Dr. A. Zimmcrmann, of the University of Berlin, has been 
appointed botanist of the newly founded division of coffee culture in the Royal 
Botanic Gardens at Buifcenzorg. 

The new directeur de Pagrlculture of France, M. Vastilltere, was for a time a 
fanner in North Carolina, has an American wife, and is fond of this country. 
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The error involved in calculating the protein in feeding stuffs by mul¬ 
tiplying the nitrogen content by the factor 6.25 has been much discussed 
by chemists, and, together with the methods of determining other con¬ 
stituents, has been so severely criticised by them as to cause many lay-* 
men to distrust the reliability of fodder analyses in general. The present 
calculation of protein is. of course, based on the assumption that the 
proteid bodies in pure state contain, on an average, 16 per cent of 
nitrogen. This average was fixed upon over forty years ago, when the 
Weende method for fodder analysis was being elaborated. The nitrog¬ 
enous constituents of plants have always been among the most difficult 
substances to study chemically, on account of the difficulty in getting 
pure preparations of them. At the time the average was adopted it 
probably represented the best knowledge that was to be had regarding 
their composition. But as investigation of these bodies has progressed 
it has become evident that the average was not reliable, in case of cer¬ 
tain materials at least, and numerous suggestions have been made for 
modifying the factor. 

As early as 1872 Professor Ritthausen, in his book on The Albumi¬ 
noid Bodies of Cereals. Legumes, and Oil-bearing Seeds, 1 called atten¬ 
tion to the apparent inaccuracy of the factor, as he had found that 
most proteid bodies which had been examined contained more than 16 
per cent of nitrogen, and some as high as 18 per cent. He recom¬ 
mended that 6 be used as the factor in the case of the seeds of cereals, 
most legumes, and oil-bearing seeds, and 5.5 in the case of lupine seed 
and certain press cakes. 

This suggestion has been adopted by only a few chemists, although 
the desirability of a change has been frequently discussed. What is 
perhaps the most forcible argument iu favor of a change comes from 
this same author in an article in a current periodical, abstracted else¬ 
where (p. 279). Professor Pdtthauseu has taken pains to compile all 
the analyses available to him of proteid bodies isolated from various 
seeds and oil cakes used as feeding stuffs, and presents these in his 
article. 


•Die Eiwefoskiirper tier Getreidearten, Hlilsenftiichte nnd Oelsamen, p. 238. 
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This shows that considerable progress has been made in studying 
these substances, and that we lun e more data than might be supposed 
on which to base a change of piotein factor tor certain classes of feeding 
stuffs. In this country we i re i udebted to Dr. T. 15. Osl >orne, ol 1 the Con¬ 
necticut State Station, for mo<t valuable contributions along this line, 
and the importance of Ids work is tnoroughly appreciated abroad. 
NText to llitthausen, the compilation hkows that his investigations have 
been more numerous than tho^e of any other chemist. 

Out of 98 preparations gh en in the list only lb contain less than 10.5 
percent of nitiogen. and 2 of these are not well identified substances. 
On the other hand, 54 contain over 17.5 per cent of nitrogen and 38 of 
these contain ot er 18 per cent. Profess llitthausen proposes to change 
the factor for different groups of feeding stuffs in accordance with the 
data at hand, using 5.7 for the protein of most cereal and leguminous 
seeds and 5.5 for lupine nud oil bearing seeds. For a few exceptional 
cases mentioned, b is suggested as the m< >st accurate factor. It is shown 
that, compared with the use of the universal factor G.25, the above fac¬ 
tors give very considerable differences in the protein. With cereals 
this difference is something like 1 per cent, and with the common oil 
cakes it is from 3.5 to 5.5 per cent. For instance, the protein of cotton¬ 
seed cake calculated by the old factor is 44.05 per cent, and by the new 
factor (5.5) 38.83 per cent, a difference of 5.22, which is of considerable 
moment in estimating the feeding value or computing rations of this 
material. 

It is recognized that for many kinds of food and feeding staffs insuf¬ 
ficient work has been done to warrant adopting a new factor, and for 
such Professor Eitthausen advises continuing the use of the old factor. 
A continuation of the investigations on different classes of feeding 
stuffs is of the highest importance to the development of the science 
of nutrition. Furthermore, the determination of the nonalbumiuoid 
nitrogen should be a more common practice, especially in tbe case of 
materials whose composition is not already well known. In ascertain¬ 
ing the right factor for protein these nonalbuminoid materials, which 
iu case of some feeding stuffs constitute a considerable proportion of 
the total protein, will necessarily have to be taken into account. Their 
approximate amount has been estimated for a considerable number of 
feeding stuffs and some work has been done in identifying their con¬ 
stituents. From what we already know it is evident that the varia¬ 
tion in the nitrogen content of these constituents is greater even than 
in case of the albuminoids. For instance, the theoretical nitrogen con¬ 
tent of asparagin is about 21 per cent, of be tain less than 12 per cent, 
and of cholin about 114 per cent. But this work has been fragmen¬ 
tary, and there is abundant opportunity for a systematic investigation 
of the amount and nature of the nonalbumiuoid constituents of vari¬ 
ous feeding stuff's, not to mention studies of their food value and their 
function m nutrition. 
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It is a question whether the analysis of feeding stuffs should not be 
confined to such materials as have not been frequently analyzed, and 
to materials which are being grown or used in connection with experi¬ 
ments. This in itself will gradually swell the number and usually 
give a sufficient basis for averages. Moreover, in view of the present 
unsettled state of the methods for fodder analysis and the probability 
that most of the data on this subject will have to be letised in certain 
resects, it hardly seems worth w bile to further multiply the analyses 
of well-known feeding stuffs merely for the purpose of adding to the 
general fund of information on their composition. There is more 
important work in contributing data for improving the methods and in 
stndying the nutritive value of the eonstituents which are being taken 
account of in modifications of the methods for fodder analysis. 

It i> gratifying to note that the decision of the recent convention of 
Official Agricultural Chemists was along this line. Instead of continu¬ 
ing its study of methods based on the present grouping of constituents 
in fodder analysis, it will direct its attention to methods which supple¬ 
ment these and recognize more defiuite groups, especially in the 
nitrogen-free extract. There is already quite general interest in the 
carbohydrate constituents of feeding stuffs, and a good beginning has 
been made in studying them. The suggestion of eminent an author¬ 
ity as Professor Bitthausen in regard to the protein is worthy of serious 
consideration. 



CONTENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, iSg6. 

TV. H. Be^l, 

Office of Experiment Motions. 

The thirteenth annual convention of the Association of Official Agri¬ 
cultural Chemists was held in the lecture room of the National Museum 
at Washington, D. C., November G, 7, and 9, B. B. Boss presiding. 
About 30 members were in attendance. 

A committee consisting of W. Frear and J. B. Lindsey was ap¬ 
pointed to wait upon the Secretary and Assistant Secretary of Agri¬ 
culture and invite them to attend the meetings of the Association. The 
Assistant Secretary responded to this invitation and made a brief 
address commending the work of the Association. 

The president’s annual address was devoted principally to a review 
of recent progress in the methods of analysis of fertilizers, especially 
those relating to the determination of total and citrate-soluble phos¬ 
phoric acid. It was pointed out that the official method for the deter¬ 
mination of citrate-soluble phosphoric acid is not reliable on all kinds 
of fertilizing materials. A review of the literature relating to tests of 
other methods indicate that these methods give equally unsatisfactory 
results. The advantage to be derived from the publication of official 
methods in foreign languages as provided for at the International Con¬ 
gress at Paris was briefly discussed. Attention was called to the exten¬ 
sive dissemination of fraudulent formulas for home-mixed fertilizers, 
and the desirability of the‘Association giving more attention to the 
nature and adulteration of human foods was urged. Conservatism in 
the matter of changing methods was insisted upon. 

The usual committee on recommendations of reporters was appointed 
as follows: H. J. Wheeler, B. W. Kilgore, L. L. Tan Slyke, B. H. 
Gaines, and II. A. Huston. 

Fertilizers. —(1) Phosphoric acid. —H. B. McDonnell presented a 
report on phosporie acid, giving a summary of (1) determinations of 
total phosphoric acid by 13 chemists with the official gravimetric, volu¬ 
metric, modified volumetric. Gladding, and citrate (Glaser’s and modi¬ 
fied Glaser’s) methods in 3 samples of fertilizers containing from about 
31.5 to 28 per cent of phosphoric acid, and (2) determinations of soluble 
and insoluble phosphoric acid by 10 chemists in 2 of the samples. 
While the results are not entirely concordant, they indicate that the 
present official method is reliable. Difficulty from the solubility of the 
precipitate obtained by the volumetric method as modified by Kilgore 
was reported. 
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H. A. Iluston presented a paper in which he discussed the effect of 
time, temperature of digestion, and relative proportions of substance 
and of solvents upon the citrate solubility of phosphoric acid in slag. 
The data were given in tabular form and in diagrams. It was shown 
conclusively that the solution in the citrate is not complete in half an 
hour, but with the particular sample used required 3 hours tor its com¬ 
pletion. It was also shown that if sufficient time vere given the tem¬ 
perature of digestion had little influence on the amount of phosphoric 
acid dissolved. In connection with these tests it was incidentally ob¬ 
served that the method prescribed by Wagner for the determination 
of the basicity of slags is not reliable, as it does not give concordant 
results. This paper furnished the text for a general discussion of the 
unreliability of organic solvents in determining the availability of 
phosphoric acid in different kinds of phosphates. It was clearly 
brought out that the results obtained by the use of the various cit¬ 
rate methods are wholly misleading in case of certain kinds of phos¬ 
phates. 

A paper on -The amount of washing required to remove the phos¬ 
phoric acid rendered soluble by digestion with ammonium citrate at 
65° C/ 1 was presented by F. P. Yeiteh. Determinations were made of 
the phosphoric acid in the second, third, fourth, aud fifth washings of 
the residue from digestion with citrate of ammonia in case of 13 fertil¬ 
izers, with the following average results: In the second washing,0.129 
per cent; in the third, 0.053; m the fourth, 0.043; and in the fifth, 
0.027. After washing the residue with 150 cc. of water the next 100 cc. 
of washings was found to contain 0.031 per cent of phosphoric acid. 

A paper by T. S. Gladding, entitled Discussion on the estimation 
of phosphoric acid/’ was read by the secretary. It was shown in this 
paper that in order to get accurate results in the volumetric method 
for phosphoric acid it is necessary to add the molybdie solution slowly 
and to wash only 3 or 4 times with 20 cc. portions of wash water. If 
the molybdie solution is added all at once the precipitate contains a 
considerable amount of impurities. If the washing of the precipitate 
is continued beyond the limits specified the phosphoric acid gradually 
passes iuto solution, as was shown by a number of tests of the washings. 

The secretary of the Association, H. W. Wiley, submitted a paper 
on “Mechanical analysis of basic phosphatie slag/’ The slag was sep¬ 
arated into different grades by means of alcohol and the phosphoric 
acid determined in each grade. A wide difference in phosphoric acid 
content was shown, and the results suggest the advisability of manu¬ 
facturers grading their ground slag by some such means before putting 
it on the market. 

It developed in the discussion on methods for phosphoric acid that a 
number of chemists had found difficulty in getting concordant results 
with the volumetric method, so it was not deemed advisable to make 
this method official without further tests. The reporter was therefore 
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instructed to include in the plan of work for the coming year a test of 
this method with a variety of pliosphatie materials. 

Slight changes were made in the method, as follows: In the precipi¬ 
tation of the phosphoric acid by molyhdic solution the time of digestion 
is increased from 0 minutes to 10 to 13 minutes, and in the washing 
of the precipitate the directions now provide that it shall be washed 
5 or 6 times, the total washings amounting to from 130 to 250 cc. 

The reporter was also instructed to investigate methods for the 
determination of iron and alumina in phosphates and of phosphoric 
acid in slags. 

(2) Xitroyen. —J. I\ Street reported results of comparative tests by 
17 chemists of the Ulscli Street, zinc-iron, and ^Fassbender 1 ’ methods, 
in addition to trials of the modified lvjeldahl and Gunning methods and 
determinations of ammonia by distillation with magnesium oxid. The 
results by the Ulsch-Street method in the hands of different chemists 
were not altogether satisfactory, a number of analysts reporting that 
for some unexplained cause the method had given wholly unreliable 
results in some cases, especially on pure nitrates. On the other 
hand, others reported perfectly satisfactory results in a large number 
of determinations of nitrogen in a great variety of fertilizing materials. 
The results as reported by the zinc-iron method were also unsatisfac¬ 
tory. The so-called •‘Fassbender^ method gave good results on the 
samples used iu these tests. 

Tests by the Xew Jersey and Virginia stations of the solubility of 
organic nitrogen iu acid pepsin solution and by the Hayes permanga¬ 
nate method were reported, together with pot tests of the organic 
nitrogen by the Connecticut State Station. It was decided by the 
Association that the Ulscli Street, kk Fassbender, v and Hayes perman¬ 
ganate methods should be further tested. The reporter was also 
instructed to inquire into the origin and correct name of the so-called 
“Fassbender" method. 

It was recommended that wfierever possible or necessary in reporting 
the results of analyses of fertilizers the forms of nitrogen should be 
given; that the ferrous sulphate and sulphuric acid test for nitric 
nitrogen should be used iu case of fertilizers supposed to contain 
nitrates; that the Schulz-Tiemann and Ulsch-Street methods for nitric 
nitrogen be compared; and that in determination of ammonia 3 gm. or 
more of freshly calcined magnesium oxid be used. 

A paper on u Comparison of nitrogen determination by the lvjeldahl 
method distilling with and without potassium sulpbkP was i>resented 
by W. S. Sweetzer. The results of comparative tests on 33 samples of 
miscellaneous fertilizing materials indicate that it is unnecessary to add 
the sulphid, especially when copper fiasks are used. 

(3) Potash. —A. L. Winton reported comparisons by 8 chemists of the 
Lindo-Gladding and the optional methods for determining potash on 
chemically pure and commercial muriate of potash and sulphate of 
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j*otaslu sulphate of potash ami magnesia, and kainit (with and without 
removal of lime,. The result* are calculated both by the old and new 
factor*. 1 The lesult* were uniformly fa\orabIe to the Lindo-Gladding 
method, which appaiently ga\e results very closely approximating 
themetleal amount* of potash m the salt* used, especially if the Gooeli 
cinc'hlt was used. Appaiently heie wa* no advantage gained by 
'removal oi lime in the ease of kainit. 

>.0 impoitant change* in the method were adopted. The reporters 
for the ensuing yea., however, were instuicted to carefully revise the 
phraseology of the method, to test the Stassfurt method on pure salts 
with and without the addition of the impurities 01 dinarily found iu 
commercial potash salts, and to test the proposed modification of the 
optional method in^hich sulphuric acid i* precipitated *n acid solution. 
It wa* decided to omit precipitation of lime in the case of kainit, and it 
was recommended that in the in*pection of fei tilizers a test he made for 
cbloiin. In view of recent criticism by Vogel and ITaefeke 2 of the 
Lindo Gladding method the reporters were instructed to prepare a 
paper for publication in <*ome leading foreign journal, carefully explain¬ 
ing thi^ method a* adopted by the Association. 

' A paper on u Some *oiuce* of error in the determination of potash in 
fertilizers* 1 was i>resen ted by 31. A. Scovell. A. 31. Peter, and H. 0. 
Curtis. The investigations reported in this paper indicate that in pre¬ 
paring the water solutions of potu*h in mixed fertilizers containing 
various porous substances a suUicieut amount of the potash is occluded 
to affect the accuracy of the determination. This is true to a greater 
extent when there are bulky precipitates of phosphate. It also 
appears that on evaporating solutions of potash containing soluble 
phosphates to dryness in porcelain dishes a certain amount of the pot¬ 
ash combines with the phosphate to form compounds iusoluble iu water. 

Soils <ui<l a,sh. —A. Goss presented the report on tests of methods of 
analysis of soils and ash. Four chemists took part iu this work, and 
the results of determinations of phosphoric acid and potash in soils of 
known history by digestion with 1 normal hydrochloric acid, calcium 
eblorid, citric acid and oxalic acid: ordinary citrate solution diluted 1 
part to 30 of water; and ammonium oxalate 1 10 gm. per liter) are reported $ 
together with the results of comparative tests of digesting 200 gm. of 
soil with 1, 2, 3, 4, and o liters of \ normal citric acid. The use of l 
noimal hydrochloric acid, calcium clilorid, etc., was referred to the 
rei>orter for further study. 

The following modification of the method of determining total nitro¬ 
gen. proposed by the reporter, was adopted: Place 7 to 14 gm. of the 
soil in an ordinary Kjeldahl fia*k and boil 1 hour w ith 30 cc M or as much 
as is required, of concentrated sulphuric acid and 7 gm. of yellow oxid 
of mercury. Cool, add permanganate until the color is permanent, 

1 The new factors proposed are for KOI, 0 3069 ; for K.SO h 0.3587 j tor KjO, 0.1939. 

J Land\v, Vers. St at.. 47 (1896), No. 2-3. p. 97. 
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decant the solution into a 1,000 to 1,200 cc. flask, wash the residue thor¬ 
oughly by decantation, and proceed as usual. The modified Kjeldahl 
method is used only when a large amount of nitrates is present. 

The reporter was also instructed to test the method proposed by 
Hilgard for the determination of nitrogen in humus, with a view to its 
adoption bythe Association. He was further instructed to undertake a 
study of the acidity of soils. 

A paper on the action of different soil solvents by H. A. Huston and 
J. 31. Barrett was read by the former. 

Feediny -stufl. —J. B. Lindsey submitted a report on cooperative tests, 
by 0 chemists, of the Sachsse, 3Iaereker, and diastase methods for starch 
in potatoes and Buffalo gluten feed. 

The reporter held that it was useless for the Association to continue 
studies of the so-called Weende method for the determination of the 
proximate constituents of foods and feeding stuffs, and that advance in 
the study of such substances could be made only through efforts to 
separate the different groups into their individual constituents. He, 
therefore, selected for the work of the year the above methods for deter¬ 
mining starch. 

The results of this investigation show that the Sachsse method as a 
rule gave higher results than the others in case of impure products. 
It was therefore decided that this method should be adopted as official 
only for potatoes and commercial starches. The other methods appeared 
to be about equally convenient and accurate for general purposes. 

All of the methods adopted as provisional last year, except that for 
pentosans, were made official. The following factors for calculating 
pentosans and their products, based upon the work of Tollens, were 
substituted for those adopted last year. 

Weight of hydra/one X 0.516 -)- 0.0101 — amount of substance taken ■= forfurol. 

Furfurol x 1.81 = pentosans. 

Furf'urol x 1.63 — xylan. 

Furfurol x 2.03 = aiulinn. 

Pentosans — 0.88 = pentoses. 

A paper by J. B. Lindsey and E. B. Holland on tbe “ Distribution of 
galactans in agricultural plants ” was read by J. B. Lindsey. It was 
shown that although galaetan is quite generally present in plants, 
being quite abundant in the leguminous plants, especially the clovers 
and lupines, it occurs only in very minute quantities in the grains of 
cereals and some other products. 

A paper on “ The phlorogluein method for the estimation of pen¬ 
tosans,” by J. B. Lindsey and E. B. Holland, was read by tbe former. 
This method is described in detail, and comparative tests of it and of 
the phenyl-hydrazin method on hay, grass, gluten feed, and lupine seeds 
are reported. The 2 methods gave concordant results, except in the 
case of English hay and branch grass. 
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Dairy products. —L. L. Tan Slyke submitted a report on work by 3 
chemists in testing methods of examining dairy products, particularly 
tlie determination of fat in cheese. 

The following suggestions of the reporter were adopted by the con¬ 
vention: In sampling, if possible, take a segment of the cheese, cut it 
into strips, and run through a sausage mill 5 otherwise take 3 plugs 
wfth the sampler, one at the center, one near the outer edge, and one 
midway between. Use 2 to 3 gm. of cheese in the determination of 
water and ether extract. 

The methods of determining water and ether extract were slightly 
modified. In the determination of water the use of other absorbent 
materials besides sand is now permitted. The modifications in the case 
of the method for determining fat consist principally in more detailed 
directions and precautions regarding manipulation, so that the extrac¬ 
tion may be complete and the extract as free as possible from impurities. 

The following method suggested by the reporter for the determina¬ 
tion of acid in cheese was made provisional: To 10 gm. of cheese add 
water at a temperature of 40° C. until tlie volume is 105 cc. Agitate 
vigorously, filter, and titrate 25 cc. portion with A normal sodium 
hydrate , us ing plienolphthalein as an indicator. Calculate as lactic 
acid. 

Methods proposed by the reporter for determining casein and albumen 
in milk were also made provisional. These methods are substantially 
the same as already published in bulletins of the Division of Chemistry 
of this Department. 1 The other methods for cheese adopted as pro¬ 
visional last year were made official. 

•The reporters were instructed to investigate methods of detecting 
filled cheese and preservatives in milk. 

A paper by J. M. Bartlett on “A modification of the Babcock method 
and apparatus for testing milk and cream* 4 * was read, the modifications 
proposed consisting principally of (1) filling the bottles with hot water 
after adding milk and acid before whirling, and (2) graduating the body 
of the bottles so that no acid measure is needed. 

Fermented and distilled liquors .— AY. D. Bigelow reported that there 
had been no cooperative work in this line during the year. On the 
basis of the studies made by the reporter himself, the following pro¬ 
visional methods were recommended and.adopted: A modification of 
Roese's method for determining fusel oil, the colorimetric determination 
of aldehyde by means of rosanilin disulphite, and the determination of 
esters by saponification and titration of the excess of alkali. 

Several instruments recently devised for testing liquors for fusel oil 
were described by Mr. Bigelow. These were BromwelFs modification 
of Roese’s apparatus and Traube’s capillarimeter and stalagmometer. 

J TJ- S. Dept. Agr., Division of Chemistry Bulletins 88, p. 109; 43, p. 188 (E.S.R., 
6, p. 185). 

. 8(08—]So« 4- 2 , 
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Sugar .—No report was submitted on this subject. 

Tannin .—A report on comparative tests of methods for tannin was 
submitted by TT. H. Krug, in the absence of the reporter, on this sub¬ 
ject. A complete revision of the methods for determining tannin was 
submitted by Air. Krug and adopted by the Association. 

Rqiort of abstract committee.—A. brief report on the work of abstract¬ 
ing current literature relating to methods of analysis was submitted by 
E. W. Allen. The committee number’s 9 persons, and the abstracts are 
published in the Record. The publication of the work of the present 
committee began with vol. 7, Xo. 3, occupying up to the present time 
about 73 printed pages. 

Officers of the Association .—Officers were elected for the coming year 
as follows: President, W. Frear; vice-president, A. L. Win ton; secre¬ 
tary, H. W. Wiley; executive committee, B. W. Kilgore and A. Goss. 

As it appeared to be the sense of the Association that reporters 
should be continued in office for 2 years, the incoming president made 
few changes in the list of-reporters on the different subjects. The 
reporters therefore remain the same as last year, with the following 
exceptions: B. D. Westenfekler was made reporter on tannin, and the 
following associate reporters were appointed: C. II. Jones on potash, 
W. G. Brown on soils and asb, W. B. Sweetzer on fermented and dis¬ 
tilled liquors, and J. II. Yocum on tannin. 

The abstract committee is as follows: E. W. Allen, J. T. Anderson, 
W. D. Bigelow, B. H. Hite, B. AY. Kilgore, W. H. Krug, F. W. Morse, 
H. J. Pattersou, and F. W. Woll. 

Miscellaneous.— B. W. Kilgore exhibited and described some very 
delicate instruments devised by Professor Morse, of Johns Hopkins 
University, for the calibration and graduation of apparatus. 

The question of uniformity in units of temperature and volume, etc., 
was referred to a committee to report at the next convention. 

Resolutions of regret on the death of Hon. Edwin Willits, formerly 
Assistant Secretary of Agriculture, were adopted. 
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CHEM3STEY. 

The calculation of the protein from the nitrogen content of the 
seeds of plants, H. Eittiiattsen ( handle . Ter*. Stat ., 47 (ISM), Xo. 
4 and 5, pp. SOl-loO ).—The author calls attention to the inaccuracy 
of the factor 6.23 for calculating protein in foods and feeding stuffs. 
This factor is based on a nitrogen content for the proteid constituents 
of 10 per cent, •which he believes is not in accordance with our present 
knowledge of the composition of these bodies. In evidence of this he 
gives a compilation of the elementary analyses of the proteid bodies 
separated from various cereals, leguminous and oil-bearing seeds, and 
oil cakes. Omitting some of the oil-bearing seeds of little agricultural 
importance, the nitrogen content of the proteids is given in the table 
on the following page. 

With reference to this table the author says: ‘‘It is apparent 
that in most cases the proteid bodies of plant seeds contain much more 
than 16 per cent of nitrogen. Those of the cereals and most legumes 
grown here average about 17.6 per cent, and of the oil-bearing seeds 
about 18.2 per cent. This gives the factor 3.7 for calculating the pro¬ 
tein of cereals and leguminous seeds, and 5.5 for that of oil-bearing 
seeds (and cakes) and lupines. The only exceptions to the rule are 
barley, corn, buckwheat, soja beans, and white beans, the average for 
which is 16.66 per cent, giving the factor 6; aud among the oil-bearing 
seeds, rape and candle nuts (Aleurites triloba), for which 6 is likewise 
the best factor.’’ 

The protein is calculated from the average nitrogen content of the 
seeds, using the factor 6.23, and in comparison the suggested factors 
5.5, 5.7, and 6, respectively. This shows that the factor 6.25 gives a 
much larger percentage of protein than is believed to be actually 
present, and in the case of many oil cakes this is 4 or 5 per cent too 
high. 

A number of experiments are given in determining the protein 
directly, which indicate that there could not be as much present as 
calculated by the factor 6.25. The adoption of a more correct factor is 
urged. 
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Xitroyen content of protehh prepared from variom neede t etc. 


1 Nitrogen. 


Nitrogen. 


meat: 

Gliadin (Kitthausen).. -. 

Gliadin (Osborne). 

Gluten-casein (Itittliauben). 

Glutenin f< )sborne). 

Gluten-fibrin (Kitthausen). 

Mucedin (Eitthansen). 

Globulin (crystallized) (Osborne)... 

Proteose (Ohborne) . 

Albumin (coagulated) (Eitthansen) 
Do. 

Bye: 

Mucedin (Kitthausen). 

Gluten-casein (Eitthansen). 

Gliadin (Osborne). 

Globnlin (Osborne). 

Leucobin (Osborne).. 

Barley: 

Gluten-casein (Kreusler). 

Gluten-fibrin (Krcnslcr;. 

Mucedin (Krt*usler). 

Albumin < Kreusler). 

Leucosin (albumiuj (Osborne). 

Globulin (Osborne) . 

Hordein (fibrin and mucedin) (Os¬ 
borne) . 

OatB: 

Gliadin (Kreusler). 

Legumin (Krensler). 

Protein, soluble in alcohol (Oshoi ne). 
Globulin (crystallized) (Osborne) .. 
Protein, soluble In alkali (Oh borne). 
Corn (maize): 

Gluten-fibrin (Eitthansen). 

Globulin (Eitthansen). 

Fibrin (Osborne). 

Globulin No. 1 (Osborne). 

Globulin No. 2 (Osborne). 

Globulin No. 3 (Osborne). 

Albumin (Osborne). 

Do.. 

Proteose (Osborne). 

Do. 

Buckwheat: Legumin (Eitthansen).... 
Peas: 

Globulin (Kitthausen). 

Leguuiin (Eitthausenj. 

Albumin (Kitthausen). 

Hor*e lienn: I 

Globulin (Eittbausen). 

Do. 

Legumin {Eitthansen). 

Albumin fltitthuuhvii). 

Vetch (Vicia batira): 

Globulin (Kitthausen).. 

Legumin (Eitthansen). 

Flat pea iLathyrus >: 

Legumin (Pott). 

Soja bean: 

Legumin (ileisal and Bdcher). 


Per cent . 
W. 01 
17.66 
17. U 
17.40 
16.89 
16.60 
18 39 
36.80 
17.60 
17.32 


16.84 

16.38 

17.72 
18.19 
16.66 

16.71 
13.70 
16.98 

15.73 
16.02 
18.10 


17.21 


17.71 


17.16 
16.43 
17.86 
10. 20 


16.33 
17.72 

16.13 
18.02 

15.25 
16.82 
15.60 
17.28 
15.88 
16.59 

10.48 

18.26 

17.48 

17.14 


AO. lO 

17.57 
10. 37 

18.43 

17.04 

16.93 

16.38 


I 

I 


I 


t 

I 


i 


I 

i 

I 


Soja bean—continued. Per 

Albumin (Meissl and Bocher). 

"White hean (P/iabeolus ): 

Globulin (Kitthausen). 

Phaseolin (Osborne). 

Plmselin (Osborne). 

Yellow lupine: 

Conglutiu (Eitthansen). 

Legumin (Ritthauben). 

Blue lupine: 

Conglntm (Eitthansen). 

Legumin (Kitthausen). 

Rape-seed cake: 

legumin (Kitthausen). 


Peanut cake: 

Globulin (Kitthausen). 

Legumin (Uittbausen). 

Sunflower-seed cake : 

Globulin (Kitthausen). 

Globulin and legumin (Kitthausen) 
Sesame cake: 

Globulin (Kitthausen). 

Legumin (Hitthausen). 

Cotton seed cake: 

Globulin (Kitthausen). 

Edestin (globulin) (Osborne). 

Hempseed cake: 

Globubn (crystallized) (Eitthansen) 

Globulin (Osborne). 

Globulin and other proteids (Ritt- 

hausen). 

Pumpkin-seed cake: 

Globulin (Barbieri). 

Globulin (013 stallized) (Griibler).. 

Globulin (Chittenden). 

Globulin (Osborne)... 

Cocoanut cake: 

Globulin (Eitthansen). 

Legumin (Kitthausen). 

Linseed cake: 

Globulin (crystallized) (Osborne).. 

Proteose (Osborne). 

Albumin (Ohborne). 

Castor bean: 

Globulin (crystallized) (Ritthnusen) 
Globulin (crystallized) (< tebome).. 
Globulin (in spheroids) (Osborne).. 
Globulin (amorphous) (Kltlhauoen) 

Albumin (Kitthausen). 

Brazil nut: 

Globulin (crystallized) (Osborne).. 

Globulin (amorphous) (Wtyl). 

Globulin (umorphoua) (Ritthausen) 
Globulin (amorphous) (Sachssc)... 
Potato tubers: 

Globulin, soluble in water and salt 
solution (Eitthansen). 


cent. 

17.27 

16.32 

16.48 

14.65 

18.67 
17.50 

18.22 

17.52 

16.60 

17.23 

18.68 

16.98 

18.21 

17.99 

18.38 
16.96 

18.31 

18.64 

18.73 

18.68 

18.06 


18.08 

18.14 

18.80 

18.51 


17.87 

17.18 

18.60 

18.78 

17.44 

18.58 

18.75 

18.01 

18.57 

16.07 

18.30 
18.10 
1H.09 
18.21 


15.98 


Constitution of the cereal celluloses, C. F. Gross, E. J. Be van, 
and O. Smith (Jour. Ghent. 8oi\, 69 (1896), pp. 804-818 ).—The following 
is an ontliue of the more important results: 

“(1) The lignocelluloses of the cereals—for example, the straw and seed envelopes 
(as obtained in brewers' grains)—are similarly attacked by acid reagents, their fur- 
furoid constituents being hydrolyzed to soluble forms and separated from the com¬ 
plex of cellulose and unsaturated (keto-hexene) molecules. 

*‘(2) These furfnroids have characteristics similar to those isolated from the cellu¬ 
loses: but the hydrolysis of the parent molecule proceeds to a lower limit; the 
cupric reduction of the soluble fnrfaroids is relatively low, and the osazonea are of 
lower melting point (120-13CP). 
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“(3) In regard to alcoholic fermentation, however, the fnrfuroids are obtained in 
a more sensitive condition. Thus, in the case of bar!e c \ straw treated with sulphuric 
acid, the solution, after dilution and filtration from the repreeipitated ligno-cellulose 
complex, was examined for the above constants, then neutralized and fermented, 
and the constants of the nnfermented residue determined. The following are the 
results: Percentage reduction referred to dextrose: Before fermentation. 43.5; after 
fermentation, 2.3. Percentage of fnrfurol: Before fermentation, 32.3; after fermen¬ 
tation, 8.1. 

‘‘The soluble furfnroids were therefore to a very great extent fermented. It 
appears, also, from the researches of W. E. Stone. 1 that of the total furfnroids in a 
typical selection of fodder plants, a large proportion, 60 to 80 per cent, are digested 
on passing through the alimentary tract of Herbivora. 

“On tbe other hand, it is positively established that the pentoses proper are not 
susceptible of alcoholic fermentation, neither are they assimilated in the process of 
animal digestion. 

“The results, therefore, further indicate that in the cereal stems the furfuroid 
constituents are not pentosans, hut products representing stages intermediate 
between the hexoses and pentoses.”—H. J. Patterson. 

The pentosans contained in plants, especially feeding staffs, 
their determination and properties, B. Tollens (Jour. Landic.,44 
(1806), pp. 171-194; abs. in Chem. Centbl ., 1896, II, Xo. 6, p. 304 ).—The 
author emphasizes the necessity of extending the old YTeende method 
for the analysis of feeding stnffs, with respect to crude fiber and non- 
nitrogenous extract. The crude fiber consists mainly of cellulose, lig¬ 
nin, and wood gum or pentosan. The latter has been frequently found 
by the author in the crude fiber obtained by the Weende method. It 
gives a red coloration when moistened with a solution of phloroglucin 
in moderately concentrated hydrochloric acid. The work of the author 
and his students in studying the nature and determination of the pen¬ 
tosans is briefly reviewed. The formation of the pentosans can not be 
explained with any exactness, but it is quite probable that they are 
formed from cellulose, starch, or other related bodies by oxidation. The 
greater portion of the pentosans present in the food do not appear in 
the excrement, and only small portions in the urine, and they are there¬ 
fore evidently digested. A certain percentage of the pentosans or pen¬ 
toses (arabinose, xylose) eaten by man appear shortly after in the urine. 

More exact knowledge as to the real function of the pentosans in 
nutrition is much to be desired.—w. H. krvg-. 

On the relation between the citrate solubility and soil sola* 
bility of phosphoric acid, with special reference to Thomas 
slag; O. Foesster (Chem. Ztg20 (1896), Xos. 10,pp. 391-396 ; 41, p. 
413; 43, p. 422). —The principles underlying the use of the citrate 
method are discussed at length and the literature of the subject is 
reviewed. The varying solvent action on phosphates of acids of the 
same chemical strength is brought out. It is suggested that the varia¬ 
tion in, the solubility of the different phosphates is due largely to their 
state of hydration. The larger the amount of water in chemical com¬ 
bination with the phosphoric acid the more soluble the phosphate. 


1 Agl. ScL, 7 (1893), No. 1, p. 6. 
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Experiments have been reported which indicated that hydrated phos¬ 
phates of aluminum and iron were more effective as fertilizers than 
tricalcium phosphate. It is claimed that the citrate-solubility is not 
a true index of the availability of phosphate in the soil, because the 
same phosphate produces very different effects upon different kinds of 
soil, as has been frequently shown by Held experiments. Among the 
more important of such experiments those carried out by Gerlach, 1 
Ulbriclit, 2 and Tacke * are noted. 

The unreliability of the citrate method as applied to bone meal is 
shown by citations of the work of Kellner, Kozai, and Mori,* 0. Antz, 5 
and L. Gebek. 6 Gebek’s investigations showed that the citrate solu¬ 
bility of bone meal varied directly with the content of gelatin, and 
this is in conformity with the general opinion that raw hone decom¬ 
poses in the soil more quickly than steamed bone. It is suggested that 
these results may be partially explained by the fact that the phos¬ 
phate of lime is dehydrated and thus rendered more insoluble by the 
action of the heat in steaming. Other experimenters, including Kell¬ 
ner, have obtained results in field experiments which indicate that the 
steamed bone is quicker in its action than the raw bone. In conclusion 
the author claims that the Wagner method is valuable as a comparative 
test, but that quantitative exactness can not be claimed for it. 

Investigations are reported on the citrate solubility of Thomas 
slag with reference (1) to the relation between the proportions of the 
solvent and the material to be tested, (2) the time of digestion, (3) the 
basicity of the material, and (4) the temperature and time of digestion 
are reviewed at some length, as well as a comparison of the results 
obtained by this method with those obtained in field experiments, and 
comparisons of a citrate solution containing 2.4 per cent of citric acid 
with the ordinary Wagner solution on 7 samples of slag’. 

A study of the chemical constitution of Thomas slag led to the con¬ 
clusion that the citrate-solubility of slag is due to the presence of tetra- 
calcium phosphate, and that the presence of a considerable amount of 
silicic acid is not a sure indication that the phosphate is highly soluble. 
A slag containing 11.21 per cent of citrate-soluble phosphoric acid was 
found to contain only 3.88 per cent of silicic acid, while one which 
showed 4.03 per cent of citrate-soluble phosphoric acid contained 7.24 
per cent of silicic acid soluble in ammonium citrate. It is claimed that 
a slag which is rich in lime may be free from silicic acid and still show 
a high solubility in citrate. This fact is utilized in the process of E. 
Bartz, 7 in which phosphorite is mixed with the molten slag, the phos¬ 
phoric acid of the former being rendered soluble in citrate by the process. 

‘Landw. Vers. Stat., 46 (1895), p. 208 (E. S. R., 7, p. 488). 

*Laiidbote, 1889, p. 821; Agr. Chem. Vers. Stat., Dahme. 1894 (E. S. R., 6, p. 626). 

3 Mitt. Ver. Ford. Moorkulturs, 1894, p, 345. 

<Landw. Yers. Stat., 43 (1894), p. 1-14 (E. S. R., 4, p. 861). 

*Chem. Ztg., 19 (1895), p. 1875 (E. S. R., 7, p. 293). 

•Ztechr. angew. Chem., 1894, p. 193 (E. S. R., 7, p. 398). 

7 Chem. Ztg., 1895, p. 1273; see also E. S. R., 7, p. 198. 
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A method for separating the “ insoluble ” phosphoric acid in 
mixed fertilizers derived from bone and other organic matter 
from that derived from rock phosphates, A. P. Bryant (Jour. 
Amer. Ghent. Soc.. IS ( lb90 ), To. 6, pp. —Tlie separation 

depends upon the difference oi' specific gravity of the materials, and 
is accomplished by means of a solution of mercuric iodid (100 gin.) in 
potassium iodid (75 gm. i made up so that the solution has a specific 
gravity of 2.20. 

All water-soluble matter is extracted from 2 gm. of the fertilizer, and 
the residue is dried before separation. This latter is conducted in 2 
tubes 0.3 cm. internal diameter, one of which is 7 cm. long and closed 
at one end, the other 20 cm. long. These tubes are connected by means 
of stout rubber tubing, so that the parts may be separated by means 
of a pinch cock. 

The dried residue is placed in one of these combination tubes with 
15 to 20 cc. of the above solution, shaken up, and allowed to stand 
until the separation is complete. Then by closing the cock and remov¬ 
ing the lower shorter tube, the lighter and heavier portions of the 
sample are obtained for separate examination. 

Details of manipulation and illustrations of apparatus are given.— 
H. J. PATTERSON. 

On the various modifications of the Pemberton volumetric 
method of determining phosphoric acid in commercial fertilizers, 

F. P. Veitoh (Jour. Amer. Gliem. Hoc., IS (Is .%/, To. 4, pp. 5s 0-397 ).— 
The paper gives the results of investigation on (1) the method of filter¬ 
ing and washing: (2) the time of standing alter adding the molybdate 
solution; and (3) the use of tartaric acid to prevent the precipitation 
of molybdic acid. 

The following are the conclusions: 

(1) The use of molybdate solution to which nitric add has been added, 
allowing the solution and precipitate to stand one-half hour at 40 to 50°, 
gave results comparing favorably with those by the gravimetric method. 

(2) The use of tartaric acid gave good results, but possessed no 
advantage, and extra time of standing made its use undesirable. 

(3) The official molybdate plus 10 cc. nitric acid per 100 cc., using 
the funnel and paper without pressure in filtering, and only water for 
washing, was preferred to the usual method.— h. ,t. Patterson. 

A modified ammonium molybdate solution, A. L. Wintox (Jour. 
Amer. Ghem. Soc., 18 (1896), To. 5, pp. 44~>-446 ).—The solution is pre¬ 
pared according to the following formula: 

(1) Dissolve 1,000 gm. of molybdic acid in 4,160 cc. of a mixture of 
1 part of concentrated ammonia water (specific gravity. 0.90) aud 2 of 
water. (2) Dissolve 5,300 gm. of ammonia nitrate in a mixture of 6,250 
cc. of concentrated nitric acid (specific gravity 1,4) and 3,090 cc. of 
water. Add (1) to (2) slowly with constant stirring. Allow to stand 
and decant off the clear liquid. 
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The use of this solution makes the usual addition of the 15 gm. of 
ammonium nitrate to the phosphate solution unnecessary.—n. j. 
PATTERSON. 

The polarimetric determination of lactose in human m i lk, P. 

Thibault (Jour. Pharm. et CMmser. 6, i (189b), pp. 5-10; aba. in 
CJiem. Centbh , 1696, II , Xo. (J, p. 368 ).—The method possesses the 
advantage of rapidly giving clear filtrates. The clarifying solution 
consists of 10 gm. pure picric acid and 25 cc. glacial acetic acid in a 
liter of water. Twenty cc. of milk is shaken with the same volume of 
the clarifying solution, whereby the albuminoids are coagulated. The 
clear yellow filtrate is polarized in a 200 mm. tube. The rotatory power 
is not influenced by the picric acid. The author accepts Tanret's figure 
53 for [a] D of lactose +1H 2 0. Two divisions on the vernier therefore 
correspond to 3.8S gm. lactose per liter of milk, which includes the cor¬ 
rection for the removed albuminoids.—w. n. krug-. 

The detection of pentoses by precipitation with phloroglucinol 
and hydrochloric acid, B. Toelens {Per. dent. chem. Ges29 (1896 ), 
p. 1202 ).—When the pentoses are warmed with phloroglucinol and 
hydrochloric acid a clierry-red color is produced and the solution gives 
a characteristic absorption band situated on the more refrangible side 
of the sodium line. With continued heating the solution becomes dark 
and a precipitate is finally formed. When this is filtered off and 
washed it may be dissolved in alcohol, and this solution also exhibits 
the absorption band quite distinctly. Thus urine containing 1 part 
arabinose in 1,000 did not show the band, while the alcoholic solution 
of the precipitate showed it clearly. This appears to be the limit of 
sensibility of the reaction, and it is less delicate in the presence of 
other sugars. Pentoses have been detected in various wines by this 
method. The urine of a sheep fed on peauuts and hay appeared to be 
free from pentoses.—w. n. krtj<e 

Chloraloses, M. Hanriot {Compt. Rend., 122 ( 1896 ), Xo. 20, p. 1127; 
aba. in Jour. Chem. 8oe., 1896 , Kept., p. 51,0 ).—Galactose readily combines 
with chloral in the presence of a little hydrochloric acid when heated 
to 100°, and gives a and p galacto=cliloral, C 8 Lr n 01/)e. The latter 
crystallizes from water or methyl alcohol in nacreous lamellae, which 
do not sublime readily even in vacuo, are almost insoluble in water and 
ether, and melt at 202^. It has no action on Fehling’s solution. When 
oxidized with potassium permanganate it gives chloralic acid, C 7 H 7 C1 3 0 6 , 
which is identical with the acid obtained from arabino chloral, and 
melts at 307°. 

Levulose under similar conditions at 80° gives levulochloral, 
OgHuClsOe, crystallizing in long needles, very soluble in hot water or 
alcohol, melting point, 228°.—w. n. kbit©. 

The separation of sugars by means of new hydrazones, A. von 
Eoeenstein and C. A. Lobry de Bruyn (Rec. trar. Ghim. Pays-Bas, 
15 {1896), p. 97; abs. in Jour. Soc. Chem. Ind.\ 15 {1896), Xo. 9, p. 
579).— The sugars can be separated by means of other hydrazins than 
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that of phenyl, the hydra zones being prepared in the usual manner. 
Methyl-phenyl hydrazin serves to isolate galactose, and glucose may be 
separated from fructose by benzyl- and naphthyl hydrazin. Allyl- 
phenyl-hydrazin forms a hydrazone with melibiose, which is insoluble 
in water and is decomposed by benzaldehyde into a crystalline sugar, 
probably pure melibiose. The hydrazones are characterized by differ¬ 
ences in solubility and specific rotatory power.—w. h. krug. 

The estimatioii of sugar by the copper method, Kalman ( Oestcrr . 
Ztschr . Zuckerind. und Landic25 (ItfOh ), p. 43). — The cuprous oxid 
is collected on ignited asbestus in a glass tube and washed with hot 
water. The asbestns plug is then washed into 50 cc. of a solution 
consisting of 100 gm. ferric sulphate, 100 cc. concentrated sulphuric 
acid, and 900 cc. of water. The amount of reduced ferric salt is titrated 
with twentieth-normal potassium permanganate solution, and the result 
calculated in terms of copper, as follows: 56 gm. Fe = 63 gm. oxalic 
acid = 63.3 gm. Cu.—w. h. krtjg. 

Dimethylene-gluconic acid, IIenxeeerg and Tollexs {Liebig's Ann. Phys. und 
Chem.. 292 ( iSOfj ), Xo. 1, p. ,>1). 

Monomethylene-saccharic acid, Hexneberg and Tollkxr (Liebig's Ann. Phys, 
und Chem., 292 (18 r tb t, Xo. 1 , p. 40). 

A new pentonic acid and pentose, E. Fischer and O. Bromberg < Ber. deni. chem. 
Gee., 49 (18%). Xo. 5, p. 381). 

On the formation of sodium carbonate in nature, S. Taxatar {Her. dent. (hem. 
Ges., 29 ( 1896 ), Xo. 7, p. 1034; abs. in Bui. Soc. Chim . Paris, sir. 3,13-10 (1896). 
Xo. 14. p. 1230). 

Gums and resins exuded by Queensland plants, chemically and technolog¬ 
ically examined, J. Lauterer {Queensland Dept. Ayr. Bui. 13, 2d ser., pp. 83-70). 

The decomposition of mono-saccharids by alkalies, F. Framm (Pfiugefs Arch. 
Physiol.. 64 (1896). Xo. 10-12, pp. 375-399). 

The action of alkali on the phenylosazones of di- and polysaccharide, C. J. 
Lintxer, (Chem. Zig20 (1896), Xo. 79, p. 763). —When an aqueous solution of the 
phenylosazones of di- and polysaccharids is boiled with alkali it becomes turbid and 
crystals of gljoxalosazoue are deposited. Gluoosazone is not decomposed.— w. h. 
krco. 

The oil of the egg, P. Palat>ixo and D. Toso (Gior. di Pharm. di Chem.; abs. in 
Jour . Pharm. ct Chim., 1896, pp. 247-249; and Analyst, 21 (1896), June, p. 161). —An 
examination of the oil from the yolk of the egg, which is used in ointments. 

Characteristic reaction of some little-known oils, G. i>e Negri and G. Fabris 
(Pharm. Post , 1S9G , Xo. 17, p. 117; abs. in Tierteljahr. Chem . Xahr. und Genussmtl., 11 
(IS96), Xo. 2, pp. 184, 183 ).— These inclnde Sabadilla, Kapok, and Batiputa oils, 
Oleum Celosia*, Oleum Lauri indicw, Illipe fat, and also cotton-seed oil. 

On the relation which exists between the chemical composition of organic 
compounds and their oxidizability under the influence of laccase, G. Bertrand 
(Bui. Soc. Chim . Paris T ser. 3,15-16 (1S9G ), Xo. 12, pp. 791-793). 

Concerning the hydrolosis of melezitose by soluble ferments, E. Bourquelot 
and H. H^hisrey (Jour. Pharm. et Chim., ser . C, 4 (1S96), Xo. 9, pp. 383-387). 

The behavior of protein compounds toward aldehyde, E. Beckmann (Forsch. 
ii. Lebensmtl. und Hyg. Chem., 3 (1896), Xo. 10, pp. 324-339). —The article is a con¬ 
densation of two inaugural dissertations. A large number of preparations were 
investigated to test the method of determining gelatin or albumen in the presence 
of peptone, by means of •‘formor’ (40 per cent solution of formic aldehyde). 
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The determination of manganese in the presence of phosphoric acid, O. Yiard 
(Bui, Soc. Chim. Paris, ser. 2, 18-1 f, (1896), Xo. 15, pp. 978-979). 

A simple method of determining the neutrality of ammonium citrate solution 
used in the analysis of fertilizers, X. W. Lord (Jour, Am<r. Chem, Soc., 18 (1896), 
Xo, 8, pp. 487,488). 

A new method for the estimation of iron oxid and alumina in phosphate 
rock, T. S. Gladding (Jour. Ainn\ Chnn. Soc., IS (1808), Xo. S, pp. 721-731 ).—A 
modification of tin* ammoninm acetate method, which saves time and labor. — n. ,t. 

PATTERS ox. 

Determination of iron oarid and alumina in phosphate rock by the ammonium 
acetate method, T. 8. Gladding (Join. Amer. Chan. Soc., 7 9 (180b), Xo. 8, pp. 717- 
781). — The paper gives many results vhicli prove the accuracy of the method — 

II. J. PATTERSON. 

Photometric method for the quantitative determination of lime and sulphuric 
acid, J. I. D. Hinds (Jour. Amer. than. Soc., 18 (1890), Xo. 8, pp. 601-070). 

The determination of uric acid in guano, A. Stutzee and A. Karlowa ((hem. 
Ztij., JO (1806). Xo. 78, pp. ? 21, 722). 

Standaid prisms in water analysis and the valuation of color in potable 
waters, A. R. Leeds (Jour. Amer. Chan. Soc., IS (1896), Xo. 6, pp. 484-191). 

Determination of organic matter in water by means of chromic acid, J. Barnes 
(Jour. Soc. (hem. Ind., 18 (1896), p. S3; ah 8. in Bui. Soc. Chim. Far in, see. 8, 1 ">-16 (1896), 
Xo. 18, p. 1209). 

Concerning the various methods of estimating cellulose and the pentosans 
of cotton, II, Surixgar (Inaitff. Bibb. OoUingtn, 1096, pp. 87 ; ahs. in Boi . Cenihl., 68 
(1890), Xo. 'I, pp. 4f, 48). 

On the action of Wagner's reagent upon caffein and a new method for the 
estimation of caffein, M. Gomberg (Jour. Amer. (hem. Soc., 78 (1890), Xo. 1, pp. 331- 
842). 

The action of chloroform on starch, F. Mrs set (Pharm. Centntlhallc, 27, p. 887 ; 
ahs. in Chem. Centhl., 1896, II. Xo. 17, p. 762). 

Concerning the formation of galactose, A. Bai t (Xcve Ztschr. Rtihenz. Ind., 37 
(1890). Xo. 12, pp. 789-160). 

Distinction between beet and cane sugar (Sugar Cane, JS (1896), Xo. 318,pp. 580- 
582 ).— Prof. F. (4. Wiechmann states in a letter which is quoted that there is no fixed 
relation between the amounts of soda in the ashes of beet and cane sugars. u As a 
rule, the ash of beet sugars contains hut a bmall amount of calcium and magnesium 
as compared with the quantity of potassium and sodium. In cane-sugar ash the 
amount of the alkaline earths compared with the alkalies i>resont is greater.” 

A simple and convenient extraction apparatus for food-stuff analysis, J. L. 
Beeson (Jour. Amer. Chem . Soc., 18 ( 1890 ), Xo. S,pp . 741, 748, fig. 1 ). 

The presence of amins in sugar-cane juice, J. L. Beeson (Jour. Amer. Chem. 
Soc., IS (1890), Xo. S, pp. 743, 7 h 1). 

A chemical-physiological examination of the sugar cane, Went ( Deut. Znck- 
eritnl, 27 (1896), p. 1760: abs. in Chem . Ztg., 20 (1896), Xo. 78, It(pert.,p. 214). 

Products of condensation of phloroglucin with sugars, etc., C. Councler 
(Chem. Zig., 20 (1896), Xo. 89, p. 988). 

The inversion of sugar by salts, II, J. II. Long (Jour. Amer. Chem. Soc., 18 (1896), 
Xo. 8, pp. 693-717). 

The gravimetric estimation of sugars with Fehling’s solution, H. Elion (Pec. 
tra*. Chim. Pays-Bas, 15 (1896), p. 116; ahs. in Chem. Ztg., 30 (1896), Xo. 78, Bepert., 
p. 243). 

Annual report of the official analyst of the Island of Jersey, F. W. Toms (J lap. 
ann. V analysts OfficieJ Van nee terminant le 28 Mars, 1896. pp. 13). —A brief report of 
the work of the year, including analyses of alcoholic liquors, waters, milk, butters, 
petroleum, etc. 
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The development of the periodic law, F.P. Yfnvble ( Easton , Pa.: ('hemhal 
Fuh. Co., is DC. pp. 331, pi8.1$). 

The hygienic laboratory, H. B. Kenwood (Methods of bacterial research by 
R. Boyce)( Philadelphia: P. Blakision, Son 4* Co., 1891, pp. 17.401, jigs. 116). —A labo¬ 
ratory manual of the analysis of water, soil, air, gas, food, etc. 

Chemical experiments, general and analytical, Ii. P. Williams < Boston and Lon¬ 
don : trinn tV To., lS r t\pp. XV, 111, jig*. Detailed directions are given for per¬ 
forming experiments with 102 different elements—salts, acids, etc. The book con¬ 
tains much information of a general nature relating to the performance of chemical 
experiments. 

Notes on qualitative analysis, W. P. Mason i Easton, Pa.: Chemical Pub. Co., 
IS DC, pp. ,7M.— A. laboratory manual. 

Chemistry for beginners, E. Hart (Easton. Pa.: Chemical Pub. Co., 1S0C, pp. J45, 
jigs. €2, pis. i, Jd td., revised and enlargtd). 


BOTANY. 

Assimilatory inhibition in plants, A. J. Ewart (Jour. Linn. Soc. 
Bot31 (1890), Xo. XI7. pp. 331-101). —The author has given the results 
of a prolonged series of experiments carried on under the direction of 
Pfeifer, of Leipsic. The method adopted for determining oxygen evo¬ 
lution was by the use of the Bacterium ter mo of Cohn. The cultures 
used were always under 2 weeks old in order to secure actively motile 
forms. The agents studied were heat—dry and moist—cold, irrespira- 
ble gases.ether, acids, alkalies, antipyrin, accumulation of assimilatory 
products, and insolation. The age of the leaf cell or chlorophyll grain 
at which assimilation begins was also studied. The experimental mate¬ 
rial covers quite a range of plants representing phanerogams, mosses, 
lichens, etc. 

The author's conclusions are as follows: 

“By the operation of a variety of agencies a condition of assimilatory arrest or 
inhibition may be induced in living chlorophyllaceons cells and tissues. These are: 
dry beat, moist beat, cold, desiccation, jmrtial asphyxiation, etherization, treatment 
with acids, alkalies and antipyrin, accumulation of the carbohydrate products of 
assimilation, immersalinvery strong plasmolytic solutions, and prolonged insolation. 

“The inability to assimilate is, if the cell remain living, only temporary, being 
followed sooner or later by a more or less complete recovery of the power of 
assimilation. 

“During the whole time in which the power of assimilation is absent the cell 
continues to respire. By the direct effect of each particular agency, the respiratory 
activity may in some cases he but little affected ^etherization, overaccumulation of 
carbohydrates;, in one case is increased (moist heat), but in most is diminished 
(cold, desiccation, immersion in strong plasmolytic solutions). The question, 
whether or not an after effect may also be produced on respiration, does not Beusibly 
affect the results obtained as regards assimilation. If the inhibition of assimila¬ 
tion experimentally produced be permanent the cell iinally dies and ceases to respire. 

“In the great majority of cases no visible change in the chlorophyll or the chloro¬ 
phyll grain is associated with the stoppage of assimilation. In such cases assiuiila- 
tory arrest probably originates in the plasmatic stroma of the chlorophyll corpuscle, 
and may he due to some breakage in the necessary vital connection between the 
assimilatory pigment and the assimilatory plasma. 
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“Most of the above inhibitory agencies operate by checking or arresting the initial 
stages or primary processes of assimilation (decomposition of CO> and formation of 
carbohydrate); but since the accumulation of carbohydrate affects assimilation, 
any cause interfering with the rapidity oi its removal from the assimilatory cells 
may also finally ailect their power of assimilation. 

“Hence in the plant, as a whole, assimilation may be influenced by the causes 
operating upon the general cell protoplasm and affecting the latter stages in the proc¬ 
ess of assimilation (absorption, elaboration, and transformation of the assimilated 
carbohydrates). eitliei of the assimilatory cell itself or of the cells which are depend¬ 
ent upon it for their supply of carbohydrate food material, or by a closure of the 
channels through which these carbohydrates are removed. 

“Cells in which the green color of the chlorophyll grains is quite masked hy the 
presence of a brown or reddish-brown pigment may show a distinct power of assim¬ 
ilation. If the reduction of the chlorophyll be complete assimilation teases. 

“In certain eases isolated chlorophyll bodies maj continue to assimilate for a short 
time after removal from the cell to which they belong. 

“A developing leaf in which the chlorophyll grains are being formed initio’ by 
protoplasmic differentiation lacks at first the power of assimilation. The commence¬ 
ment of assimilation is determined mainly hy the development of the chlorophyll 
pigment, but is also largely influenced by other indeterminate factors, probably 
plasmatic* in origin.” 

Variation of seed as influenced by climate and soil, E. Gain 
(Rev.gen . Boh, 8 (1890), No. 91 , pp. 303-305). —The author gives a r6smn<$ 
of his own work, 1 and that of J. llaulin 2 and A. Muntz 2 relating to this 
subject. The influence of moisture and drought have already been 
considered in these pages at considerable length (E. S. It., 8, p. 3). 
The investigations of Raulin with wheat were conducted in two unlike 
situations, Lyons and Ardennes, and the effect of changes in soil and 
climate noted. The seed harvested at each station was divided and 
portions from each place planted the succeeding year. In general, the 
average weight of 100 grains of wheat grown at Lyons was less than 
that grown at the other station. Three factors were found to influence 
variation: (1) weight of seed, (2) local conditions, and (3) the ancestry 
of the seed. One of the factors easily recognized is change of soil for 
each generation, it being shown that a change in the chemical nature 
of soil is favorable to increased production, and that there is a maxi¬ 
mum and a minimum influence dependent upon the succession of the 
various soils. For example, the maximum for wheat is as follows: 
Seed sown upon humus soil should have been grown on clay soil for the 
best results; those sowmon sandy soil should have been grown on cal¬ 
careous soil; for clay and calcareous soils, the seed should have been, 
grown on sandy soils. Minimum results follow sowing wheat on humus 
soil that has been previously grown on humus or calcareous soils, on sandy 
soil where grown on humus or sandy soils, on clay when coining from 
humus or clay soils, and on calcareous soils when previously grown upon 
humus or calcareous soils. The principles here enunciated are thought 
to probably apply to all kinds of plants, and this variation is believed 

‘Ann. sei. nat. Bot.,ser. 7, 20 (1895), p. 63 (E. S. R.,7, p. 366). 

9 Ami. Sci. Agron. ser. 2, 1 (1896). No. 2, p. 311. 

3 ibid., p. 161. 
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to offer a field for practical experimentation. It may further be seen 
that the most fertile soil does not always produce the most prolific seed, 
since in the examples cited the maximum result was not attained where 
seed was grown continuously upon the ^ame soil nor upon humus soils 
of gieat fertility. From this it appears that what may be best for the 
individual may not prove the optimum for the race. 

It is urged that in the selection of seed the chemical nature of the 
soil where it is grown should be considered as an important factor. 
Continually growing seed upon the same soil under identical conditions 
is liable to produce a degenerate race, and to this factor is due the 
necessity of a renewal of seed from time to time. This also will account 
for the otherwise unexplained disappearance of rare plants from their 
known habitats. 

In general, seed grown in a more northern latitude when transferred 
to a given region will produce varieties more adapted to maintain them¬ 
selves and produce larger yields than those grown in that region. 

Continued reproduction in situ is unfavorable both as regards the 
yield and stability of the race or types, since the number and average 
weight of seed tends to diminish. -Natural phenomena, even those 
apparently of slight consequence, may, through their continued and 
general application, produce a considerable effect upon plants and 
animals.' 7 

Concerning a new system of plant classification, F. Pelpino (Mem. Reale 
Accad . Sci. Bologna, aer. 5, 0 {lS9b), pp. So-llo; abb. m / lot. Centbl., b7 (1S90), Xo. 12, 
pp. S70-J74). 

Comparative anatomy of some species of Carex and their hybrids* G. Mabg- 
GRAFF (Leipzig, 1S90, pp. b9, pis. 4; ab->. m hot . CentbL, l *y (1896), No. 2 , pp. 20-92). 

A new species of grass in Great Britain, G. C, Druce (Jour. Linn. JSoo. Bot82 
(1890), pp. 426-430). — Bromus interruptue , n. sp., is d<*s< ribed. 

Roseanthus, a new genus of Cucurbitaceae, A. Cogmaux ( V. 8. Dept. Agr., 
Division of Botany, Contributions from V. 8. Xational Herbarium, vol. 3, Xo. 9. pp. 377,378, 
pi. 1).—Roseanthus albiflorus is described and figured as new. The plant came irom 
Acapulco, Mexico. 

A revision of the genus Silene, F. N. Williams (Jour. Linn. 8oc. Bot. f 32 (1896), 
pp. 1-196). 

Crepis occidental's and its allies, F. V. Coville ( U. S. Dept. Agr., Division of 
Botany Contributions from T. 8 . Xational Herbarium, vol. 3, Xo. 9,pp. 559-565, pU. o ).— 
A critical study ib made of this polymorphous species and some of the formb are 
separated as new species. 

Xiiebergia, anew genus of Umbelliferse, J. M. Coilter and J. N. Rose ( U. S. 
Dept. Agr., Division of Botany, Contribution* from C. 8. Xational Herbarium, vol. 3, Xo 9 , 
pp. 575.576,pi. 1 ).—A new umbellifer from the Columbia River region is figured and 
described. 

Notes on Uromyces amygdali, a synonym of Puccinia prurti, P. McAlpixe 
(Proc. Linn . Soc. Xciv South Walts, 10 {1890), Xo. S, pp. 440-460, pis. 3). 

New species of fungi, C. H. Peck {Torn */ BuL, 23 (1S96), Xo. 10, pp. 411-420). — 
Twenty-five new species are described, most of which are from the United States. 

Redescriptions of Berkeley’s types of fungi, G. Massee (Jour. Linn. 8oo. Bot., 
31 (1890), Xo . 318, pp. 402-525, pis. 3). 



290 


EXPERIMENT STATION RECORD. 


Biological studies of Saccharomycetes and Oidium epp., C. Fermi and E. 
Fouposx (Centbl. Bakt. und Bar. AUg. t 2 (1896), Xo. IS, pp. 574-578). 

The morphology and development of certain pyrenomycetous fungi, Mary 
A. NicnoLS (Bot. Gaz., 23 (1896), Xo . 4, pp. 301-388, ph>. 3). 

Investigations of the physiological anatomy of fungi, with special reference 
to the conductive systems of Hydnei, Telephorei, and Tomentellei, G. yon 
Istvantfi (Bringiheim'a Jahrb. iciss. Bot., 20 (1896), Xo. 3,pp. 391-440, ph. J). 

Organs of attachment in Botrytis vulgaris, Margaretiia E. C. Horn (Bot. Gaz., 
22 (1896), Xo. 4, pp. 329-333, pi. 1 ). 

Concerning the physiology and biology of evergreen plants, a preliminary 
paper, B. Lidfoess (Bot. CenthL, 68 (1896), Xo. 2 ; pp. 33-44). 

A contribution to the structure and function of stomata, H. C. Schellenberg 
(Bot. Ztg., 54 (1896), Xo. 10,pp. 169-185, pi. 1). 

Osmotic pressure, X. C. D. Whetham ( Xature , 54 (1896), Xo. 1407, pp. 571, 572). 

Concerning root secretions, F. Czapek (BringsheMs Jahrb. iciss. Bot., 29 (1896), 
Xo. 3,pp. 321-390). 

Etiolation as a phenomenon of adaptation in plants, F. Darwin (Jour. Boy. 
Mori. Soe., 19 (1890), pt. Ill; abs. in Bot. Ztg., 54 (1896), II, Xo. 19,pp. 297 , 298). 

The mechanism of movement and transmission of impulses in Mimosa and 
other sensitive plants, D. T. MacDougal (Bot. Gaz., 23 (1896), Xo. 4,pp. 293-300, 
pi. 1). —A review, with account of some recent experiments. 

Sensibility in plants, F, Noll (Ber. Senchenbergische natur. Ges., 1896, pp. 
169-257). 

On the decomposition of albuminoid substances during germination, D. 
Monosov (Ann. Set. A gron.. ser. 2. 1 (1896), Xo. 3,pp.425-427). 

Formation of carbon bisulphid by Schizophyllum lobatum, F. A. F. C. Went 
(Btr. dmt. bot. Ges., 14 (1896), pp. 158-163; abs. in Jour. Boy. Micros. Soo., 1896, Xo. 
114, p.548). —The author claims to have established by chemical means the fact that 
this fungus growing upou dead bamboos and sugar canes is able to produce carbon 
bisulphid. 

On the simultaneous occurrence of laccase and tyrosinase in the juice of 
certain fungi, G. Bertrand (Compt. Bend., 123 (1896), Xo. 11, pp. 463-465). 

Localization of the alkaloids of Solanaceae, P. Molle (Mem. Acad . Boy. Belgique, 
1895; abs. in Bot. Centbl T 67 (1896), Xo. 12, pp. 36S, 369). 

The tannin of some acorns, H. Trimble ( Amer. Jour. Bharm., 68 (1896). Xo. 11, 
pp. 601-604, Jigs. 2 ).—Notes are given of the tannin content of the acorns of 7 species 
of oaks. 

Bud variation in the Concord grape, W. Paddock (Garden and Forest, 9 (1896), 
Xo. 456, pp. 464-466). 

On modification and variation, C. L. Morgan ( Science , n. ser., 4 (1896). Xo. 99, pp. 
7 33-740). 

A microscopical study of germinated barley grains, J. Gntiss ( Wochenschr. 
Brauerei, 1806 , Xo. 28, p. 730; abs. in Centbl. Bakt. und Bar. Allg.,2 (1896), Xo. 18, pp. 
585-5S8). 

On the effect of water currents on the assimilation of aquatic plants, F. Dar¬ 
win and Pkrtz (Proc. Cambridge Bhil. Soc., 9 (1896), II; aba. in Bot. Ztg., 34 (1896), 
II, Xo. 19, p. 296). 

The temperature limits of mold fungi in various nutrient media, R. Thiele 
(Inaug. Bias. Leipzig, 1896, pp. 37; abs. in Centbl. Baku und Bar. Allg., 2 (1896), Xo. 18, 
pp. 583-585). 

Chemioal and experimental investigations on the poisonous properties of 
juniper berries, L.T.Delval (Lille: Banel, 1896, pp. 75). —A thesis. 

On the ability of bacteria to adapt themselves to different genera of Legu- 
minosee (Dent, landtc. Brease, 23 (1896), Xo. 77, pp. 685, G86,figa . 3 ). 
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Rontgen rays applied to the study of flower buds and seed vessels, G. J. 
Burch (Card. Citron,, str, 3, 20 \189G\, So. 313, p. 401, Jigs. 2). 

Experiments on the influence of the variation of climate on vegetation, J* 
Rai*iin (Jna. Sci. Agron.j btr. 2,1 {180b). So. J,pp. 311-310). 

Distribution of plants on the south side of the Alps, J. Ball (Tram. Linn. Soo. 
Bot8tr. 2, 3 (189b), So . 4, pp. 119-217). 

Contributions to the arboieal flora of Java, in, S. H. Koorders and T. Vale- 
ton (Multi. 'sLand* Clantentuin, So. 13. pp. 320k — 1 Technical and economic notes, 
together frith description** of new species of trees of Ja\a are given. 

Some New South Wales plants worth cultivating for shade, ornament, etc., 
J. H. Maiden {Th pt . Ayr, S. 8. IV ah 8, IS'Hj, June , pp. 30). — Economic notes are given 
of numerous species of plants in New South Wales. 

Contributions to Queensland flora, F. M. Bailey ((Jiuemland Dipt. Agr. Bot. 
Bui. 13, pp. 34, pis . 4). —Descriptive notes are gh en of some additions to the flora of 
Queensland. 

The grasses of Uruguay (continued ). J. Avn HAf aleta ^ Anal. mus. na< tonal Mon¬ 
tevideo, iy*3, So. J, pp. 373-431. pis. 11). —Descriptions and illustrations are given of 
some of the grasses of the region designated. 

Geographical distribution of medicinal plants, G. Plaxchon (Jour. Charm, ct 
Chims<r. 6, 1 (ls‘fG\So. 9. pp. f >89-797,.— This paper gives the distribution of the 
principal medicinal plants of tlie United States. 

The myxomycetes of the Miami Valley, Ohio, A. P. Morgan (Jour. Cincinnati 
Soc. Sat. MUt.. l r * (180b ), So. 1 , pp. 44, pis. 3\. 

Flora of southwestern Kansas, A. S. Hiiohcock ( C. S. Dept. Ayr., Division of 
Boiuntj, Contributions from T. \ Sational Herbarium , rol. 3So. 0. pp. 337-337). —A report 
on a collection of plants made by C. H. Thompson in 1893. 

Flora of the Black Hills of South Dakota, P. A. Rydberg (T. S. Dept. Agr., 
Division of Botany, Contributions from V. 8. Sational Herbarium, vol. 3. So. 8, pp. 
4bS-540, pis. 4). —A critical report is made on the flora of the Black Hills region as 
observed by the author on a collecting trip made through that region in 1892. .The 
distribution of the plants as affected by the geological, topographical, and meteoro¬ 
logical conditions is discussed and a catalogue given of the plants collected. Sev¬ 
eral new species and varieties are described. 

First report on the flora of Wyoming, A. Nelson (Wyoming Sta . Bui. 28, pp. 
47-213, Jig*. 3. map 1). —A preliminary report is given of the flora of Wyoming, based 
upon extensive collections made (luring the seasons of 1894 and 189o, represented by 
about 1.600 numbers. A descriptive report is given of the itinerary of the expedi¬ 
tions, together with critical notes on the different local floras, and a list of species 
with critical notes. Sixteen new species and varieties are described. 

Plants from the Big Horn Mountains of Wyoming, J. N. Roms ( V. 8. Dept. 
Agr., Division of Botany, Contributions from U. 8. Sational Herbarium , rol. 3,. So. 9,pp. 
567-374).—k report is given of a collection of plants made in 1893. 

An illustrated flora of the Northern United States and Canada, etc., I, N. L. 
Britton and A. Brown (Sew Tori': Chas. Scribner's Sons, 1$'>6, pp. XII, 612, figs. 
1,423.) —An illustrated manual of northeastern United States arranged in the main 
according to the system of Engler and Prantl and the nomenclature of the Roches¬ 
ter rules. 

Vegetable physiology with special reference to agricultural plants, A. B. 
Frank (Lehrbuch (hr Pfianzenphysiologie mit besonderen' Beriidksichtigung der land - 
wirthschafilichen Culfurpflanzen. Berlin: P. Carey, 1S96,2d ed., pp. Til, 205, figs. 57). 

A manual of botany, Vol. II, J. R. Green (London: J. and J. Churchill, 1S9G ; 
reviewtd in Saturc, 54 (1890), So. 1407, pp. 570, 571).— This -s olnrne is devoted to 
classification and physiology. 
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METEOROLOGY. 

The rainfall of Nebraska, G. D. Svtgzey and G. A. Loyeland 
(Xebraslca Ma. Buh Jo, pp. 129-177, charts 37 ).—.A complete record of 
observations on rainfall in Nebraska from 1876 to 1893 is given in tables 
and charts. In preparing the charts of normal rainfall “ only those 
stations were used which had a coni]>lete record for this period, or, if 
certain months or years were wanting* from the record, the amount of 
rainfall for these missing periods was taken by estimation fioin the 
monthly or animal charts of precipitation for these months or years. 
Since these charts were compiled from the data furnished by all the 
stations in the vicinity of the stations in question, they furnish a valu¬ 
able clew to the probable rainfall of a given locality.” 

“ Tlie precipitation in Nebraska occurs mainly in connection with the passage of 
areas of low barometer across the country. The prevailing direction of our rain¬ 
bearing winds ib from the southeast, and, by tracing these winds back to their 
source, it is found that in a large percentage of cases they como from the region of 
the Gulf of Mexico. . . . 

“These southerly moisture-laden winds, flowing noitliward in advance of alow 
barometer area and cooling ns they go, pre< lpitate more or less of their moisture on 
the eastern or southeastern side of the low area; much of the rainfall in the summer 
occurs in connection with thunder storms which form as a rule in the southeastern 
quadrant of the area of low barometer. After the low area has passed and the 
winds have changed to northerly directions behind it, still furthei precipitation 
oiten occurs from the cooling of the moist atmosphere by the admixture of the cold 
air imported from the north wil h the warm, moist air originally derived from the 
southeast. 

“Much of the winter precipitation falls as rain rather than as snow. Heavy falls 
of snow occasionally occur, but much of the time during the winter tlie ground is 
bare in the southern half of the State. 

“The total amount of precipitation for the year in Nebraska and adjacent regions 
ranges from about 13 in. at the extreme southwestern corner of the State to about 
84 in. at the extreme southeastern. . . . The average annual rainfall for the State 
as a whole is 23.33 in. . . . [Of this] 16.08 in., or 60 per cent of the entire amount, 
falls during the 3 months of the glowing season, April to August inclusive. . . . 

“[Nebraska therefore has] the advantage over the States lying farther to the east 
that a large percentage of its rainfall occurs in the growing season, when it is most 
nsefhl. . . . 

“At the western end of the State the largest monthly rainfall occnrs in May; farther 
east the rainfalls of May, June, and July are not greatly different; while at the 
extreme eastern end of the State the period of greatest rainfall is delayed until June. 

“ [From the observations recorded] it appears that there is rain in Nebraska at any 
one locality on the average 1 day in 4, and that hen it rains there falls on the aver¬ 
age about a quarter of an inch a day; . . . that there are hut 61 days m the year in 
which as much as an inch falls in a day, although the total amount falling in these 
quantities is of course considerable; . . . that but a trifling amount of the total 
yearly precipitation falls in showers of less than one-tenth of an inch per day; . . . 
and that the greatest uncertainty as to the amount of precipitation occurs in tho^e 
months of the year when hut little falls in any case. During the 5 months of the 
growing season, April to August, inclusive, the liability to a deficiency does not vary 
greatly, although the greatest uncertainty occurs unfortunately in the month of July, 
\yhen a deficiency is liable to affect the com crop so seriously. . . . 

“If we examine the precipitation for the series of years from 1849 to 1895, inclusive, 
we shall find that, although the rainfall of the past few years has been less than that 



WATER—SOILS. 


2<*3 

of the earlier rears of the sexier po far as we can judt'e from the rather meager rer* 
onls of those earlier > ears, t \ et there is afforded no evidence of any considerable pro¬ 
gressive change in the climate of the Hate, toward either wetter or drier conditions.” 

Meteorological summary for Ohio, 1895, 0. A. Patton (Ohio 
Sta. BuL 101-171 j. —Xote.s on the weather, and tabulated daily 

and monthly summaries of observations at the station on temperature, 
precipitation, cloudiness, dii ection of the wind, etc., are given; and for 
comparison similar data for previous years and for other parts of the 
State are added. The following is a summary of results: 

/Summary of meteorological observation*. 


For the experiment station. Tor the State. 


' 

1895. 

For 8 years. 

1895. 

For 33 j ears. 

Temperature ( c F.>: 

Mean. 

Highest. 

Lowest. 

Range. 

Mean daily ran ce 
Greatest daily 
range. 

Least daily range 
Clear days.. 

47 8. 

98 < June 4). 

-6 (Jan. 12, 11, 
Feb. 5). 

104. 

21 8. 

55 {Oct. 61 . 

1 (Noy. 27). 

125. 

40 2. 

99 (Aug.8 1891 1 
—20 (Jan. 2), 1*92 J 

119. 

20 4. 

55 (Ott.6.1895i.... 

1 (Noy. 27, 1895)... 
116. 

49.9. 

100 (Jab 20». 

- 24 I Tab 6t . 

i m . 

2*4 . 

59 iJan. 15 Mar. 
2'»» 

0 (Feb 7). 

14°,. 

50 50. 

10S (July IS. 1887). 
— 34 Man. 25,18*4). 

142. 

20.5. 

00 fOct. 1ft, 1894). 

0 {Fel>. 7 1^95). 

117 1. 

12)1. 

Fair days. 

117. 

127. 

lift. 

Cloudy days. 

12*1. 

116. 

10 i . 

125 9. 

Days rain fell. 

Rainfall finches) ■ 

102. 

124. 

89. 

124.7. 

Total. 

31.45. 

39.02 . 

2b 46. 

37.74. 

Greatest monthly 
Least monthly.... 

4.21 (Noy.). 

1 (Feb.). 

7 89(June,lsQ2)... 
37 (Oct , lb92) . 


i 

Mean daily. 



0.07 . 

0.102 

Direction of wind- .. .1 

N . 

S . 

sw . 

SW. 


1 


The tornado at Faria, September 10, 1896, A. Ascot and J. J Hubert ( Compt . 
Bend., 123 (1896), Xo. 11, pp. 460-463). 

Meteorological observations during August and September, 1896, L. Met¬ 
calf and J. L. Bartlett ( Massachusetts Hatch Sta. Hit. Buis. 92, pp. 4; 93, pp. 4 ).— 
The usual notes on the weather and summaries of ol>servations. 

Meteorological observations, July and August, 1896, II. B. Battle and C. F. 
von Herrmann (Xorth Carolina Sta. Het. Buis. 82, jip. 109-124. maps 2; 83, pp, 127- 
142, maps 2 ).—The usual summaries of observations by the Xorth Carolina section of 
the climate and crop service of the U. S. Weather Bureau cooperating with tlie Xo3f4h 
Carolina Station. 

Meteorology ( South Dakota Sta. Bpi. 189S, pp. 8, D). —A tabulated monthly sum¬ 
mary of observations on temperature, atmospheric pressure, and rainfall for the 
period from May 17,1888, to December 31.1894. and a daily summary of observations 
on humidity for the 6 months ending September 30,1890. 

Notes on climate, J. D. Oonlf.y {Wyoming Sta. Bpt . 1893, Jppen.,pp. 83-96').—A 
reprint of Bulletin 23 of the station (E. S. E., 7, p. 286). 


WATEE—SOILS. 

The number of inches of water required for a ton of dry matter 
in Wisconsin, F. H. Krafr (Wisconsin Sta. Bpt. 18.04, pp. 240-2-ls ).—. 
Experiments similar to those already reported (E. S. B., 7, p. 567) were 
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* made with potatoes and oats. Tlie potatoes were grown in S galvan¬ 
ized iron cylinders IS in. in diameter and 42 in. deep, 2 of which were 
sunk flush with the ground in the open field and the others stood 
above ground where they could be sheltered. The experiments differed 
from previous ones in the method of applying water and in not allowing 
any rain to fall upon the pots. 

“The method of watering adopted was to set np within each cylinder a column of 
3-incli drain tile close against one side and to add water hy pouring it into this tube 
from time to time as needed, taking care always to add no larger quantity at a time 
than would raise the water m the tile 6 in. above the bottom. All the water these 
potatoes received was therefore procured through capillarity and root action from a 
depth equal to or exceeding 3 ft.'’ 

The results obtained in these experiments were as follows: 


Amounts of water ustd by the potato. 


i 

Dry matter 

Water used 

1 

1 

Acre-inches 


per pound 

Drv matter Total water, 

of water 

1 

der. ( 

of dry mat- 

per acre. 

used 

per ton of 

.1 

ter. 



dry matter. 


Pound. 

Pounds. 

Pounds. 

Incite*. 

Inches. 

No. 1. 

0 5180 , 

430.4 

12, 630 

24.02 

3.80 

No. 2. 

.5258 1 

415.0 

12,900 

23.74 

8.66 

No. 1. 

.3138 1 

586.9 

8,248 

21.31 ! 

5.17 

No. 2. 

5007 1 

480 9 

12, 340 

26 20 

1 4.25 


.4505 1 

516.8 

11,110 

25.33 

4 56 

No. 4. 

.5020 1 

472.1 

12,370 

25.78 j 

! 4 17 

No. 5. 

.3590 1 

497.3 

8 805 

2i 37 | 

5.27 

No. 6. 

.5425 

458.4 

13 370 

27.06 

i ! 

| «.« 


The potatoes were injured by blight, and for this reason the produc¬ 
tion of dry matter was not as high as it otherwise would have been, 
but— 

“It is evident enough from the table, wlinteser may be said regarding the yields 
of dry matter, that the potatoes did use a a ery large amount of water, in fact a 
quantity 3 times the amount of the rain which fell during their period of growth, 
and since the surface of the ground was kept dry through the whole seasons ery 
much the larger proportion of the water must hate passed through the vines and 
only a small part could have been lost through the soil <liiec k tly.'’ 

Experiments of this kind have been made on oats grown in cylinders 
sunk in the ground during o years with the following results; 


Amount of water used by oats. 


t 

Water used 
per 

cylinder. 

Dry 

matter per 
cylinder. 

Water used 
per pound■ 
of diy 
matter. 

Drv | 
matter per 
acre. 

Total 

water used. 

Acre-inches 
of water 
per ton of 
dry matter. 

18U. 

No l . 

Pounds. 

224.25 

I Pound. 

0.4405 

Pounds. 
509.8 

Pounds. 

Inches. 

Inches. 

No.. . 

1602 

220.70 

.4471 

493.6 

8,861 

19.69 

4,444 

No. 1. 

1894. 

174.60 

.3322 

525.6 

8,189 

19.00 

A 640 

No.l. 

282.80 

.5232 

540.6 

12,900 

30.77 

4,770 

No. 2. 

280.20 

.5263 

542 7 

12,730 

30 48 

4,789 

No.l. 

281.30 

,4198 

674.9 ! 

10,330 1 

30 82 

5,956 

No. 2. 

| 2o0.6O 

.4663 

614.7 

11,500 

31.18 

5,424 
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“It will be seen from this tal>le thut while tin* total yb*ld of dry matter was much 
larger in 1894 tlian in tile other 2 years, the amount of water used was also relatively 
higher, the 3 trials of 1891 and 1892 a\ eragiug 509.5 lb's, of water for 1 lb. of dry mat¬ 
ter, while the a^ erage for the 4 cases In 1S94 is 599.2 lbs>. of water to lof dry matter; 
the general average of the 7 trials being 557.3 lbs. to 1.” 

Tlie results of all experiments of this character made at the "Wisconsin 
Station are summarized as follows: 


Amount of water required for a pound of dry matter in differ* nt crops . 


Dent corn 
Flint corn 
Red cl<n er 
Bariev.... 

Oata.’. 

Field peas 
Potatoes. - 


Xu. 

ot‘ 

trials. 

Water used 
per pound 
of Ary 
matter. 

Dry 

matter j»er 
acre. 

Acre-inches 
of water per 
ton of dry 
matter. 


Pounds. 

Pounds. 

Itwin s. 

4 

309.84 

10,515 

2.64 

4 

2 3.90 

23.090 

2.14 

3 

4”2. s«t 

9,613 

4.93 

3 

302. VJ 

ll.. slD 

3.43 

3 

357 34 

10,755 

5.02 

1 

477.37 

8.017 

4.21 


422.70 

12. 8u5 

3.73 


•*It must be understood in considering these result* that they apply to trials made 
under conditions where none of the water u*ed < onld be lost by percolation, and 
that in irrigating very open soils, more water would be required unless applied in 
small quantities at a time.*’ 

Field experiments on the percolation of water as related to 
irrigation, F. II. Kixu ( Wisconsin tit a. Bpt. 1804, pp. 249-265, jia. 7).— 
Observations were made on this point on tile drains covering an area 
of about 5 acres., and measuring 7,022 ft. in length. 

“These tile are laid at a mean depth of about 4 ft. in a soil which consists of 6 
to 8 in. of a medium clay loam at the surface, followed by 2.5 to 3 ft. of clay, and 
below this a rather coarse sand in tbe upper portion of which the tile are laid. In 
[a portion of the system] the lines of tile are 33 ft. apart, hut the laterals leading 
into the main extending from [the silt well] to the lake have a greater distance.” 

Water was forced up into this system of tiles through the outlet dram 
of the system by means of a rotary pump, having a capacity of 100 gals, 
per minute. 

In the first experiment water was pumped 33 hours during portions 
of <4 consecutive days. 

“Systems of 4-inch anger holes were put down at varying distances from the lines 
of tile and in different portions of the area under experiment in which the height of 
the ground water could be determined by direct measurement. A second method 
consisted in taking samples of soil in 1-foot sections to a depth of 4 ft. along lines 
parallel with but at different distances from the drains and then determining the 
amount of water these samples contained when taken before and after the close of 
the experiment/' 

It was found that it was possible with this small pump to force water 
into the system of drains as fast as it would percolate. 

“Through the sampling of the soil it was learned that during the 8 days following 
this first experiment, the outlet of the drain having been kept closed, the water con¬ 
tent of the soil changed as indicated in the table below/’ 
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Changes in the water content of soil irrigated through tile drains* 



Second 

Surface foot 

foot lost, gained (+) 
or lost (—). 

Third 

foot 

gained. 

Fourth 

foot 

gained. 

Abff74tWO of fjlfl _ _ _... 

i 

Per cent. 1 Per cent 

2 1 +1.4 

0.C 1 +13 

16 | -0.6 

Percent 

3.4 
4.1 

8.5 

g|?4<dd 

1 

Eight feet fr<™ two Hoes of _____ ... 

Sixteen feet the two ivn*s nf tile_..._.......... 



A similar experiment was made with the straight line of tile 755 ft. 
long, running from the silt well of the main system to the outlet. u The 
experiment served to demonstrate that under certain conditions it 
would be possible to completely saturate a tile-drained field by pump¬ 
ing water through the main, allowing it to set back into the laterals 
and rise by hydrostatic pressure and capillarity to the surface,’’ 

‘ These preliminary experiments conducted in 1893 were repeated in 
1895 with a larger pump, which raised the water into a distributing 
reservoir, from which it was conveyed through a 5-inch sewer pipe to 
the drainage system. It was thus possible to measure with some defi¬ 
niteness the quantity of water used. After 2 preliminary experiments, 
more exact observations were made on the rate of percolation. This 
was found to be about 5 gal. per minute for each 100 ft. of tile for the 
whole system. To saturate the 5 acres it was necessary to pump into 
the drains 105,272 cubic feet of water, or enough to cover the area 5.8 
in. deep. 

In an experiment with irrigation tile laid at a depth of 18 in. in sandy 
reddish clay soil underlaid by coarse sand and gravel, the rate of per¬ 
colation was 5.98 gal. per minute for 100 ft. of tile, the water being 
under considerable pressure. 

In connection with this experiment the influence of surface irrigation 
and subirrigation on the growth of corn was also noted. The results 
are summarized in the following table: 


Influence of irrigation on the growth of oom. 



Amounts of water. 

Yields per acre. 

In rain. 

Inches. 

8.16 
8.15 
8.15 

Applied. 

Total. 

Flint 

corn. 

Dent 

corn. 


Inches. 

Inches. 

8 15 
16.76 
2L72 

Pounds. 

7,916 

11,080 

9,545 

Pounds. 

7,426 

9,625 

7,907 


8 .61 
13.72 




“One object of these experiments was to learn how much closer than the general 
practice of field planting com may be grown provided ample water is famished, 
and the results appear to warrant the conclusion that with more water snpplied and 
]#BS wasted a considerably closer stand and much larger yield may be had.” 

In these experiments, however, the unirrigated thick-seeded corn, pro- 
dxtaed no ears, while the irrigated thick-seeded com yielded as a role 

fftnafrll, jjaamafa ro ears* 
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“ Coat of pumping water. —In raising the water from the lake for these experiments 
a No. 4 centrifugal pump was used, driven by a common portable farm engine. The 
water was drawn through a 6-inch suction pipe 110 ft. long, raised to a height of 
26 ft. and conveyed by gravity to the reservoir throngh a 6-inch galvanized iron 
conductor pipe. 

“During 3 days the coal used in pumping was weighed and the amount burned on 
the 8th. 10th. and 11th of Septeml>er was 1,865.1 lbs. of Indiana block, pumping with 
it 74,909 cu. ft. of water, or at the rate 80,320 cu. ft. per ton of soft coal, equal to 
22$ acre-inches. Had we been provided with a larger discharge pipe and facilities for 
using water more rapidly than was possible at the time, the same amount of fuel 
would have been able to raise much more water than it did under the unfavorable 
conditions of the experiment.” 

The rate of percolation from long columns of soil, F. H. King 
(Wisconsin Sta. Bpt 1894, pp. 285-288, fig . 1). —In continuation of 
investigations noted in a previous report, 1 tubes 8 ft. long and 5 in. in 
diameter were filled with water-free sand of different degrees of fine¬ 
ness, viz., that which passed screens with 20,40,60,80, and 100 meshes 
to the inch, respectively. Each cylinder was filled with water from 
below until it overflowed at the top. The percolation from these cylin¬ 
ders during the period from January 30 to October 24 is recorded. 

“The most remarkable feature of this experiment is the very long period during 
which the percolation continued, and not much less surprising is the irregularity 
with which it occurred. All of the cylinders discharged some water as late as July 
13, after the lapse of 164 days, while one cylinder discharged 69.7 gm. of water on 
October 24, after a lapse of nearly 9 months. . . . 

“After the first rapid percolation had taken place all samples of soil went on dry¬ 
ing at nearly equal rates, each losing not quite 1 per cent of its dry weight, except 
the coarsest sand, which continued to percolate not only longest but also lost the 
largest amount of water during the latter interval, as it did during the first. . . . 

“These observations have a very important bearing upon the irrigation of sandy 
lands, and show in an emphatic manner that it would be extremely wasteful not only 
of water but also of fertility to apply water in large quantities at a time, unless 
these lands are underlaid at a shallow depth with a much more impervious layer.” 

Results obtained in the culture of Swedish marsh lands, 

O. VON Fktlitzen (Svtmska Mosaic. F'dr. Tidslcr1895, pp. 345-553). — 
The author reviews the work of the Swedish Marshland Association 
during the past year. Excellent results were obtained in the culture 
of “high marshes” (sphagnum marshes). These marshes were tile 
drained and cultivated later in the season. During the winter months 
sand was spread on the drained marsh, followed In the spring by lime, 
Thomas slag, kainifc, and about 46 bn. per acre of inoculated soil The 
land may then be sown to peas, vetches, etc., or large crops of clover 
may be grown. 

K&init, in the author’s experience, appears to have a marked effect 
against injurious insects. During the past year the grass plats experi¬ 
mented on were failures where Thomas slag was applied alone, while 
heavy yields were obtained on plats receiving kainit in addition to the 
slag^— f. w. WOLL. 


* Wisconsin Sta. Rpt. 1893, p. 175 (E. S. R., 7, p. 565). 
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The artesian waters of South Dakota, J. H. Shepard (South Dakota Sta. Itpt. 
1895, Bulletins, pp. t-?G,figh.2 ).—This is Bulletin*!! ofthestation (E. S. R., 7,p.287) 
hoand with the Annual Beporfc. 

Water analyses, E. E. Slosson ( Wyoming Sta . Itpt. 189,1, Appen ., pp. 99-141 ).—A 
reprint of Bulletin 24 of the station (E. S. R., 7, p. 475.) 

Analyses of water, F. W. Morse (Xew Hampshire Sta. Itpt. 1894, pp. 182-125 ).— 
Analyses with reference to potable qualities of 6 samples of spring, well, and arte¬ 
sian water aie reported, together with analyses showing the feitilizing ^alue of a 
sample of water used for irrigation, and the amounts of nitrogen in different forms 
in samples of rainwater collected at 13 different dates from July 19 to August 24. 
The average results of the analj ses of the rainwater were as follows: Free ammonia 
0.0289, nitrogen as nitrates 0.0096, and albnmmoicL ammonia 0.0213. 

Bacteriological investigation of the Swiss mineral springs, J. Wiitlin ( Cehtbl . 
Balt. und Bar. Allg2 (1896), JSTo. 18, pp. 579-588). 

Destructive effects of winds on sandy soils and light sandy loams, with 
methods of prevention, F. H. King (Wisconsin Sta. Bpt. 1894, pp. 292-826, figs 
16 .)—A reprint of Bulletin 42 of the station (E. S. K., 6, p. 622). 

Reclaiming peat marshes, F. H. King (Amer. Ayr. (mid. ed.), 1896, July 25, p. 68). 


FERTILIZERS. 

A soil test with fertilizers, H. P. Abmsby (Pennsylvania Sta . 
Bui. 35, pp. 25). —An account is given of an experiment with potatoes, 
conducted by R. P. Lovett, jr., at Fallsington, Bucks County, Pennsyl¬ 
vania, on Tirr-acre plats. Nitrate of soda, muriate of potash, and dis¬ 
solved bone black were used singly, two by two, and all three together, 
and compared with no fertilizer. 

It is stated that this experiment is reported by the station “both for 
its intrinsic interest and especially as illustrating a method by which, 
without much expenditure of time or money, the farmer may obtain 
information of great value to himself regarding his owiTsoil.” 

The main results are as follows: 

“A suitable combination of fertilizers as compared with an unsuitable one gave an 
increased profit per acre in 2 experiments of $47.24 and $54.71, respectively. . . . 

* “The use of nitrogen in a soluble form under favorable conditions paid an aver¬ 
age profit of $5.44 per acre. Under unfavorable circumstances, no increased crop 
resulted and it was used at a financial loss of $7.14 per acre. 

“Pho8x>horic acid without potash gave an increased profit per acre in 2 experi¬ 
ments of $2.90 and $7.72, respectively. 

“Potash without phosphoric acid gave an increased profit per acre in the 2 experi¬ 
ments of $6.73 find $17.39, respectively. 

“Phosphoric acid and potash used together gave an increased profit per acre in the 
2 experiments of $40.17 and $51.02, respectively. In other woids, neither the potash 
nor the phosphoric acid was able to produce its full effect except in the presence of 
the other, and the profit per acre arising simply from using the two together instead 
of separately amounted in the 2 experiments to $30.54 and $25.91, respectively. 

“The average potato fertilizer sold in Pennsylvania, as compared with the home- 
mixed complete fertilizer used in these experiments, would have supplied but 44.4 
cent as much of the most needed element (potash), 148.8 per cent as mnoh phos¬ 
phoric acid* and 50 per cent as much nitrogen. 
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“It is practicable for the farmer to ascertain the needs of his soil os regards fer¬ 
tilizers by means of comparatively simple and inexpensive field experiments and 
thus to avoid wasting money in the unnecessary purchase of artificial fertilizers.” 

Commercial fertilizers and chemicals, R. T. Xesbitt and G. F. 
Payne (Georgia Dept Agr. But 3$, pp. 13 $).—This bulletin includes 
the text of the laws governing the inspection, analysis, and sale of 
commercial fertilizers, chemicals, and cotton-seed meal in Georgia, with 
rules and regulations prescribed by the Commissioner of Agriculture 
under the provisions of the laws,* the report of the state chemist, 
including i otes on the valuation of fertilizers, an explanation of terms 
used in fertilizer analysis, home-mixing of fertilizers, preparation of 
composts, and fertilizers from the farmers’ standpoint; an article on 
fertilizers in Georgia during the year 1896; and tabulated analyses and 
valuations of 726 samples of mixed fertilizers, potash salts, natural 
phosphates, gypsum, and cotton-seed meal; besides articles on other 
subjects noted elsewhere (pp. 308, 331). The average composition of 
fertilizers sold in Georgia during the years 1874->96 is shown in the 
following table: 


Average composition of fertilizers sold in Georgia, 1874-'QG. 



Available 
phosphor 
ic acid 

> Ammo- 
1 nia. 

Potash. 

For the season of— 

187-i~’75. 

Pei cent 
9 21 

1 

Percent 

2 55 

Percent. 

5.17 

2.49 

lF75-’7e. 

10 94 

2 03 

1876-’77. 

10.87 

2.52 

2.75 

1877-78 . 

XL 43 
11 95 

2 79 
X70 

2.28 

LM 

LIS 

L41 

L4T 

Lfi* 

Jffifc- 79... 

1879-’80. 

1th 24 

258 

2.53 

2 .48 
2.53 
2.47 

1S90-'81. 

10.90 

188?-'82... 

10.88 

1L03 

1882- 83. 

188 -84... 

10.82 

L50 

L44 

LOO 

LW 

1884-’85. 

11.13 

2.3* 

1885-86 . 

1L9I 
11.39 

2.43 

2.45 

1886~*8?. 

1887-88 . 

11 60 

2 48 

2.32 

1888-’8S. 

1L48 

2.80 

1.94 

1889-’90. 

11.40 

2 75 

L97 

IWO-’Ql. 

11.80 

2 54 

LSI 

1.70 

lau-’M. 

10.90 

2 40 

UMB-fiC. 

10 81 

2.32 

1.85 


30.92 

2 51 

2.02 

. 

19W-75. 

10 05 

2.39 

2.22 

1£06-96... 

10 89 

2.28 




Questions of manuring in the light of Wagner's researches, P. Thirls (Fuh- 
Unfs Ztg.. 45 {1896), Nos. IS, pp. 407-414; 14, pp. US-451). 

The relation of barn manures to soil temperature, J. Troop {Indiana Sta. Bpi. 
1895, pp. 18, 19). —Observations with soil thermometers at a depth of 4 in. in 
unm&nnred soil and in soil which had received a spring application of 25 tons of 
barnyard manure gave the following average results daring 10 days: On the 
manured plat 70.0° F.; on the unmannred plat 65.7°. 

The nitrogen and green manuring question, O. Stiixich {Ftihling's landw. Ztg., 
45 {me). Non. 10, pp. 311-319; 11, pp. $4dr-35$ ; IS, pp. 382-388; 13, pp. 480-424; 15, 
pp. 476-480; 17, pp. 549-553; 81, pp. 672-675). —An account of the historical develop¬ 
ment of onr present knowledge of the sources of nitrogen for plants. 
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Potato vines as a feitilizer, DirsAin n {Iml Lait., it (7<S«%), \o. ,r ,, pp, J00, 201). 

On liming, Holdeiliuss ( Mitt. (lent, landw. Ges.. It Xo. 1 >, pp. /AA-//J). 

Commercial fertilizeis, II. A. Huston and AV. .1. .Tonis, Jr. (Canine ( r ni verbify 
Special Bui., Any., IMG, pp. tf).—Hrief M a lemon to regarding Iho fertilizer tiado in 
Indiana. and ilie finality of (be ioitili/eia sold in *tIi.if Stale dining tho year, with 
tabulated «in«i]yses and valuations of 397 samples of iei1ili/iui> materials. 

Analyses of commercial feitilizeis, M. A Niom ii, A. M. Hi n< ii, and II. 10, 
Cunus (hniltuhy Sta. Bui. Gf,pp. &/-%).-—Tabulated analyses and valuations of 127 
samples of fortilizing maloiials, accompanied b> explanatory notes. 

Analyses of feitilizeis, K A V. Mouse (Amp lUmpshbe Sta. it pi. ISO l, pp. iff, 
118). —Tabulated analyses of 8 samples of wood ashes and 1 each of Orehilla t>uano, 
lino ground hono, sheep manure, and muek. 

Fertilizer analyses, II. 13. Hattijm ( North Carolina Sta. Spinal Bui. OS, pp. 4 ).— 
Tabulated mmhnes and valuations of 19 samples of feitilizera. 

Fertilizer analyses, II. H. Bat ilk ( \o>th Carolina Sta. Bui. /Jf,pp.Jt ).— This is a 
summary (ineluding tabulated analyses and \ (dilations) of tho work of tho fertilizer 
control of Noi th Carolina during the spring and fall of 1893. 


FIELD CBOPS. 

Experiences in rational coffee culture, P. W. Dafert (Tirfahr- 
ungen iiber rationellen Kajfccban. Merlin: Paul Pang. I8!)(i, pp. ,‘iO, Jigs. 
8 ).—Tliis publication contains a short account of tho experience in 
coffee culture of tlio Agricultural Institute of tlic Htato of Sao Paulo, 
in Campinas, in tlie years 1888 to 181)15. The following' topics aro 
considered: The limits of yield of a coffee plantation, on what does it 
depend, and how can it bo increased l Under the last head are included 
questions of manuring from a theoretical and practical standpoint. 

The coffee tree begins to bear about the fourth year, reaches its 
maximum from tho fourteenth to the eighteenth year, and then usually 
declines. Tho oldest tree known to the author has passed its sixtieth 
year without showing tho appearance of old age, while others begin to 
decline from the twentieth to the thirtieth year. The yield per tree 
varies from ■'( lb. on an exhausted soil toff lbs, 15 m. on a virgin soil, but 
these numbers may vary widely. Tho highest, yield that so far has 
been observed with certainty on a large plantation is 10-j lbs. per tree 
(average of 1,200 trees). 

Cultivation of corn 3 inches deep compared with a less depth, 

F. II. King) (Wisconsin Ufa. Ppt. IN. M/, pp. aao-Wl, Jig. I ).—Duriug 4 
consecutive seasons 13 experiments on the station farm and 7 in differ¬ 
ent portions of tho State have been made, aiming to establish the best 
depth of stirring the soil in the cultivation of corn. Tho trial plats 
have consisted of alternate groups of 4= rows, one set cultivated 3 in. 
deep and the other 1| in. deep. The comparative yields were deter¬ 
mined by weighing the whole product of the 2 middle rows of each 
group of 4, end hills being rejected. The min fall for each season is given 
by months and each experiment described in detail with tabulated data. 
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The following table gives a summary of the results: 

Percentage difftrenoe in yields of corn cultivated d in. and 2] in. deep. 


Locution. 

Depth of tultiva- i 
tlon. | 

Location. 

Depth ol* cuUha- 
tion. 

3 inches. V inches. 

1 “ l 

3 inches. 1J inches. 

E\p«rimont Station ■ 

No. 1,1801. 

No. 2 1891. 

Pn rent. 
0 76 
.00 

1 

Per tent 

Experiment Station: 

1 No. 4, 1894 . 

Percent 

3 O’) 1 

Per rent. 

0.00 

5. 70 

l No. \ 1894 . 

2 98 

No. 1, 1892. 

1 Milton .. 

.63 
8.81 

4 32 
5.25 

No. 2, 1892. 

1.02 
3.40 
4.50 
11 41 
.43 
3.43 

_ _ _ 


No. 1, 1803. 

.| Orafion . 


No 2,1803. 

.!| 8tephens\ille. 


No. 3,1803. 


24.29 

7.04 

No. 1,1894 . 

.It Leeds . 


No. 2,1894 . 

.1! 1893__ 

i0.26 

5.35 

No 8,1894. 

1.78 ‘ 

Ben\ ei Dam, 1894 . 







Tlie author says: “It is here seen that of the 20 trials 14 are in favor 
of 3-inck cultivation and 5 in favor of the lj-iuch, while in the other 
the yields are equal.” 

These results are not in full accord with similar work at other stations, 
and the author concludes as follows: “It seems to be quite definitely 
settled that with rare exceptions a cultivation as deep as 4 inches is 
less productive than a shallower one. It seems also clear that the best 
depth to cultivate is not constant, either for soil or seasons. The prob¬ 
lem is manifestly a complex one, and in view of the magnitude of the 
interests involved merits a more extended and careful study than it has 
yet received.” 

Effect of depth of cultivation on the water content of the soil (pp. 279- 
291).—This has been studied during three seasons. The water was 
determined in 1-foot sections at depths of 1,2, 3, and 4 feet, the samples 
being “taken in the center between the 2 middle rows of each group 
of 4, and 2 adjacent groupvS of rows only have been compared.” Where 
there was an appreciable slope of the surface from one group to another 
the samples from 2 groups of like cultivation on opposite sides and 
adjacent to the group with which they were compared were combined, 
giving their average water content. 

The results are tabulated. The author concludes as follows: 

“The results, covering 3 consecutive years and embracing 12 sets of determinations, 
each extending to a depth of 4 ft., taken in 7 different fields, show in a very con¬ 
clusive manner that cultivation 3 in. deep does leave the ground more moist below 
the soil stirred than cultivation 1.5 in. (loop. Indeed . . . there are only 2 cases in 
the surface foot and none in the second foot where the soil of the 3-inek cultivation 
is not more moist than the shallower depth ; tlie average difference being 0.74 per 
cent for the first foot and 1 per cent for the second foot; and this means for the soils 
in question a difference of 1.5 lbs. of water to the square foot in the nx>per 2 ft. in 
favor of the 3-inch cultivation; and this difference has occurred, too, where, in the 
majority of cases, there has been a larger production of dry matter and presumably 
* a larger consumption of water. . . . 

“The data bring into strong relief another effect which has been referred to in 
earlier reports, namely, the translocation of soil moisture. ... Of the 4 sets of 
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samples takeu on July 10, 1891, from as many different fields, there is only one excep¬ 
tion to the rule that while the surface 2 ft. of the 3-inch cultivation is more moist 
than the l.O-incli cultivation (ho leverso of (his is true of the third and fourth feet, 
those being dryer. The facts appear to he that while the surface 2 tt. of soil are 
more moist (hoy are drawing water fast*a- from the third and fourth feet than they 
could wore they dryer.” 

Effect of deep and shallow eulti ration on soil temperatures (pp. 283, 
284).—During 1804 soil temperatures were taken to depths of 3 ft. in all 
the fields under experiment, with wholly concordant results, showing 
that the soil cultivated 1.1 in, deep was warmer than that cultivated 3 in. 
deep, the mean difference being for the first foot 0.82° F.$ second foot, 
0.50° F.; third foot, 0.3(1° F. The differences were loss than those 
recorded the previous season. 

The diurnal changes of temperature at a depth of 1 ft. were also 
studied by means of 2 self recording thermometers. 

“The mean daily changes during 1.1ie week ending July 20 were for 
the l^-inch depth 1 . 00 ° F. and for the 3-inelt depth 1.40° F., making a 
ditference in the diurnal range of 0 . 2 ° F / 7 

Effect of previous manuring on yield of com, W. (1. Latta (Indi¬ 
ana Mta. Rpt. tsfflij p. /AS’).' —On land continuously in corn fresh horse 
manure was applied to alternate plats in 185)3 and 1891 at the rate of 
50 tons per acre for the 2 years. 

The increased yield attributable to residual effect of manure was 4 
bu. per acre in 1890, and 123 bu. in the aggregate for 12 years. 

Tests of forage grasses, G. MoOaktiiy and F. E* Emery (North 
Carolina iSta. Bui 1X1,pp. $7-51, 7fiS7 i Jit/s. 7M. This is a continua¬ 
tion of work published in TUilletin 98 of the station (E. S. H„ 0 , p. 31)* 
Directions are given for the culture of grasses, ami notes on the growth 
made by the following species and varieties grown on lowland and 
upland at the station: 

Kangaroo gnws ( Anthintiria eUiata), tall ont grow*, yellow oat grass, giant brome 
grass (flronitui yiyantna), Hungarian brome grass, forest bromo grass (tfrachypodium 
sylratinnn), winged hromo glass (limohypodinm pinna him), star grass ( (tldorin 
whwartziana), mountain hurr graws (('envlmvi Montana*), meadow foxtail* perennial 
rye grass, Italian ryo grass, orchard grass, timothy* redtop, florin, brown beiH 
grass (AyrottU* canine), bouquet* graHH (Ayroatin nnhnlovt), Eaton grass, goose or tuana 
grass, common sheep's fescue, red fescue, rose fescue ( Mutant iwUrophytta), hard 
fescue, meadow fescue, tall fescue, soft velvet grass, mewjuite or vchet grass, John¬ 
son grass, reed grass, blue canary grass ( Phatari* vundmeen* ), Indian yard grass 
(ICfrmine JtayeUiJ'f ra), hitter grass (Kray roads pi low), hoff grass ( Krayroatia abijstu¬ 
nica), Kentucky blue grass, English blue or June grass, Texas blue grass, fowl 
meadow grass, wood meadow grass, fertile meadow grass, Palmer grass ( Panicum 
pahneri), edible panic grass (Pant rum frumvntaveuni), Louisiana grass, Japanese 
couch grass (Ay ropy nun japonimm ), thatch grass (Pcnnhettim Ion y 1st y turn), toosinto. 

Tobacco, test of fertilizers, M. A. Bcovell and A. M. Peter ( Ken¬ 
tucky Sta. Bui . 6Vi, pp. til— 0S ).—Plat t received double superphosphate 
and nitrate of potash; plat 2, sulphate of pol ash; plat 3, no fertilizer 5 plat 
4 7 carbonate of potash, and magnesia; and plat 5, nitrate of potash* The 
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latter part of the season was unfavorable, and on none of the plats was 
the stand perfect. Both the actual yields and those corrected to a full 
stand are tabulated. According to the authors, the results indicate that 
a satisfactory yield of tobacco can be produced on the worn soils of Ken¬ 
tucky by applying potash fertilizers, and especially potash with nitrogen. 

Analyses (fertilizer constituents) are tabulated of tobacco from each 
plat, of tobacco stems, aud of tobacco grown elsewhere. They show 
that the tobacco raised on the experimental plats was much poorer in 
nitrogen, phosphoric acid, and especially in potash, than is usually the 
case. 

Field experiments with tobacco, E. S. Goff (TTfeconm* Sta. Bpt 
189J, pp. 372-376 ).—An experiment in irrigating tobacco was earned 
on during 1893 and 1894—both exceptionally dry seasons. In 1893 the 
first irrigation was made July 27, during the warmer part of the day, 
when the plants had a wilted appearance. The soil of the irrigated 
plat was saturated as deep as the plow line. The irrigation was re¬ 
peated August 8. In 1894 but one irrigation was given, July 14. The 
gain in weight of cured leaf, presumably due to irrigation, was practi¬ 
cally nothing in 1893, and G.9G per cent in 1894. 

One irrigation seemed to give better results than two. The author 
states that “from experiments thus far made it would appear that less 
profit is likely to accrue from the irrigation of tobacco than of straw¬ 
berries. w 

In the investigation of the relation of distance in planting to yield 
and thickness of leaf, plants were set 20 by 31, 20 by 30, and 24 by 42 
in., June 1 and 2, topped July 17 and 18, harvested August 18 and 20, 
and stripped during the week after November 3. 

The following table gives the yields per acre, comparative weight of 
leaves, and area per pound of leaf: 

Yield of tobacco grown at different distance*. 


Yield 
per n< re. 


Weight of | Area per 
400 .i\ eragei pound of 
leave**. | leaf. 


3 ft. 6 in. by 2 ft. 

3ft "by 1 ft. 8in. 

2 it. 7 m. by lit. 8 in 


Pounds. 
1,619.74 
1,886..">3 
2,081.18 


Pounds, l Siniare fvet. 
0 80 | 40 80 

8 70 I 42 11 

9.46 42.01 

_I 


The author concludes that ‘*The closer planting was followed by a 
marked increase in yield; and closer planting in the row was followed 
by a thinner leaf, but lessening the distance between the rows was not.’* 
Experiments in the curing and culture of tobacco, E. 3. Goff 
(Wisconsin Sta. Rpt. 1891, pp. 351-371 , Jigs. 3, tlgms. 1 ).—To facilitate 
investigation in the curing of the crop a small curing house (28 by 
32 ft.) was built, inclosed with close-fitted drop siding, divided into 4 
compartments and furnished with ventilating doors and a central 
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ventilator; in the last a lighted lamp could he placed to assist in 
the ventilation. The results of cuiing tobacco hung in this building 
are tabulated. 

The loss of water in curing was about 71 per cent of the weight of 
the green plant. 

To lmestigate the conditions affecting the escape of water from the 
leaves, circular disks weie cut between the veins in different stages of 
the cuiing, weighed, exposed lor a given length of time to the air in 
an air-tight space, and again weighed. From 5 duplicate trials it 
appeared that the peiiod of most rapid escape of waiter was when the 
color was (‘hanging from yellow to brown. The changes in color were 
not directly due to loss of moisture, the particular shade of brown 
depending largely upon the degree of lipeness. 

An attempt was made to determine the highest degree of atmos¬ 
pheric moisture possible during the cuiing process without inclining an 
attack of pole burn, by employing a curing chamber m which the tem¬ 
perature and moisture could be controlled and kept uniform. 

The chamber and the pwychrometor used are described, and the 
results obtained in the curing tests aie shown graphically. 

The author says: “From those data the conclusion seems warrant¬ 
able that with a tempeiature within the curing house of not exceeding 
75° F., a degree of atmospheiic humidity lepiesented by a wet bull) 
depression of 3°, when the psyclirometer is between (he plants, and is 
not subject to unusual air currents, does not expose the tobacco to 
pole burn, and that an occasional variation to l ** is safe, at least, if not 
prolonged. But a wet bulb depression of less than 1° is dangerous, 
and if prolonged is almost sure to result, in pole bum.” The water 
appears to be set free by the leaves rather than to be extracted from 
them by drying. 

Pole bum is the decay of the leaf resulting from a too prolonged 
exposure to tin 4 excess of water within the substance of the leaf. It, 
can be prevented by sufficient \entiIation of the curing house. 

Ventilation of the earing house ( pp. 3(15-370).-— A 0 Inch hot air flue 
placed a short distance above the floor wns used, staiting Horn a small 
stove at one side of the building, below the sill, and emerging on the 
same side a short distance above the sill, after traversing all the com¬ 
partments. With this the humidity of the air was easily regulated. 
Four 3(>-inch box stoves, carrying 7-inch pipe, would be sullieient for a 
caring house 100 ft. long; the pipe should lmve an ascent of 10 in. to 
the rod. 

Laths 4 or 5 in. apart and containing 0 medium plants are rec¬ 
ommended. 

“In cuiing tobacco the aim should be to have it cure in as moist an 
atmosphere as possible without incurring damage from polo burn.” 

Wheat, W. (\ Latta (Indiana Nta. Rpt. ttW8 9 pp. ,V> 7 //;, 10 )*—This 
is a continuation of work published in Bulletin 5<J of the station 
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(E. S. R., 7, p, 393). Iu 1895 thirty-seven varieties were grown, the 
yields ranging from 13 to 29 hu.; the average for 12 years has ranged 
from 17 to 29 bn. The more promising varieties were Jones Winter 
Fife, Rudy, and Velvet Chad*. 

With 2 to 10 pecks of seed per acre, the range of yields in 1893 was 
18 to 21 bu. The highest average yield was produced from 8 pecks per 
acre; the lowest from 2 pecks. 

The yields of wheat sown at dates between September IS and October 
11 varied in 1895 from 7 to 19 bu., sowings September 18 to 20 giving 
the highest yield. 

A report is given of a cooperative test of 4 varieties of wheat in 5 
counties of the State. 

Experiments with winter wheat, 0. A. Zayitz ( Ontario Atjl. Col¬ 
lege and Exptl. Farm Bui. 103, pp. 16, pis. <2).—This is a report of a test 
of 81 varieties of wheat grown in 1S96 compared in many cases with 
yields of former years. The largest yields per acre for 1890 were given 
by Imperial Amber, Russian Amber, Poole, Giant Square Head, Hunter 
Wheat, and New Columbia. Of the 81 varieties tested the 10 having 
the shortest heads produced an average of 11 bu. per acre more than the 
10 having the longest heads. Notes on experiments in methods of cul¬ 
ture favor sowing early in September, sowing with a drill, and 2 bu. of 
seed per acre. The largest yield of grain by measure and the best 
grain tor seed were obtained from wheat cut later than the customary 
stage of ripeness. 

Further notes on the milling qualities of different varieties of 
wheat, F. B. Gutiirie and E. H. Gferney (Agl. Gaz. JT. 8. Wales, 7 
(1896), Ko. 2, pp. 103-106). —Tabulated data are given for 33 varieties 
of wheat, showing yield of dour, u pollard w and bran, gluten in flour, 
and strength of flour, together with milling notes. 

The authors conclude that wheat cut after a heavy rain has the mill¬ 
ing qualities of soft wheat, weighs less, and the milling qualities are 
not so good. Wheat crossed with Fife showed the strongest flour 
among crossbred wheats, though not necessarily the highest gluten 
qontent. Blount Lambrigg was one of the best wheats in this series. 

Effect of rotative cropping and continuous grain growing on 
yield, W. 0. Latta (Indiana 8(a. Fpt. 1896, pp. 88, 39). —For 15 years 
corn, wheat, and oats have been grown without manure continuously 
or in alternation with one another, and in rotation with grass and 
clover, and all crops removed. 

The average yield and increase per acre from rotatibn for the last 9 
years are tabulated. 

The average per cent of gain in yield from rotation between the rota¬ 
tive and all-grain series was com 22 per cent; oats 19 per cent, and 
wheat 50 per cent. 

Influence of the nature of the soli upon different crops, J. Rauun (Ann. Set. 
Agron., ser. J, 1 {1890), No. 3, pp. HQ-414, Jigs. S). 
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Cereals and other field crops ( Wyoming Sta. lipt, 1895, Appen., pp. 05-78). — 
Reprinted from Bulletin 22 of (ho station (E. S. R.,7, p. 210;. 

Cotton in British Central Africa ( Kcir Mine. Bui. Xo. 1/3-1 11, pp. 118, 119). —Brief 
notes are given of a semi wild cotton growing in Central Africa, the fiber of which 
is of a woolly character, from 11 to 1,*,. in. long, hut rather weak. It is rated as 
worth about i| <1. (8] cts.) per pound in Manchester, England. 

Flax fiber microscopically and chemically considered, A. Ilicitxod (Dir Klachs- 
fasir in mikroskopisehcr nnd ehemisclier Bezichung. Trautenan: I890,pp. 39, Jigs. fi ).— In 
this publication the author considers microscopically (hetlax stalk, the hast libers of 
the (lax, and the recognition of /lax fibers in fabrics and papers. On the chemical 
sidehe treats of the water, crude fat, crude protein, crude liber, ash, and the nitrogen- 
free extract of tlu* flax fiber, also the bearing those considerations have on the prepa¬ 
ration and nse of the fiber. 

Fiber flax in Washington, A. W. Thornton ( Washington Sta. Bui. 30, pp. It). — 
Ibis is a popular bulletin discussing the advisability of growing ilax in the State 
and giving fnll directions for its culture. 

Experiments with fiber plants (Card. Citronser.3, 30 ( 1890), Xo. 5/5, p.558). — 
A brief account is given of experiments with sisal hemp in Egypt. 

Tropical fodder grasses (Kao Miso. JtuL Xo. 115-Jlt , pp. 115-1 f8 ).— ho ten and 
analyses are given of Andropogon pertusus, A. earicosus, (It lor is bar bat a, Panicum co to¬ 
ri um, and P. prostratum. 

Forage plants (Wyoming Sta. Itpt. 1895, Appenpp. 00-03). —Reprinted from Bulle¬ 
tin 22 of the station (E. S. R., 7, p. 209). 

Fodder and forage plants exclusive of the grasses, J. ft. Hmttii (U. S. Dept. 
Ayr., Division of Agrostology JtuL J?, pp. 58, Jigs. 50). —A popular bulletin oil the sub¬ 
ject, the species being arranged alphabetically according to the scientific names, 
with an alphabetical index of the English names appended. The remarks under 
each species, while brief, are designed to include the most important information of 
practical value. In the United States there are over 200 native or wild species 
of plants aside from grasses which are regarded as good forage plants. Among the 
wild native species mentioned by the author ns worthy of moie extended cultivation 
in Tegions where they thrive are wild vetch (Ilosaekia pnrshiana ), deer weed (//. 
glabra), Beckwith clover (TrifoUnm Inckwilhii ), Buffalo pen (Astragalus caryoearpus ), 
winter fat (tiurotia Janata), andsotol (Dasylirion Uwannm). 

Native and introduced forage plants in South Dakota, .T. IT. SincPAHi> and 
T, A. Williams (South Dakota Sta. Ilpt . 189 f, Bulletins, pp. 308, pis. 58).— Bulletin 10 
of the station (E. S. R., <>, p. ‘108) is bound with the Annual Report. 

Some New Mexico forage plants*, E. O. Wooton (Xew Mexico Sta. Bui. 18, pp. 
57-95, pis. 11). —A botanical description, with remarks on the economic value, is 
given of gal lota grass (Hilaria mutiea), joint grass ( Paspalum distichum ami Krioehtoa 
punctata), barnyard grass, grapevine mosquito (Panicum obtuuum), Te\as drop Heed 
grass (Muhlenbergia icxaua and I.yeurus phalarouhs ), bunch grass ( Sporoholus airoUles), 
blue grama < Boufeloua oiigostachya), six weeks grama (/>. polyslachya), woolly jointed 
grama (B. mop oil a), tall grama (B. eurtipendula and Kremoehloe kingli), salt grass 
(Disliehlis spicata), millo mni/o, Kafir corn, Italian millet., pearl millet, alfalfa, 
mosquito (Prosopis jnliflora), toniillo (P. pubeseenu), prickly pear, ami sotol (Dasy- 
lirivn loheehri). 

Forage plants with tabular r6sum6 of their culture, Ik Mahsiwon (Bui. Agr. do 
VOuest, 1S90, pp. ,11). 

Guinea grass (Panicum maximum), J. IT. Hakt (But. Boy. Bot. Garden, Trinidad, 
9 (1890), Xo. 8, pp. 319-331). —Introduced into .Jamaica as bird food. Cultural notes 
arc given. 

Grasses, W. G. Latta (Indiana Sta . Itpt. 1895, pp. 35, 50). -Yields of bay per 
acre, calculated from fifteenth-acre plats, are tabulated for 8 varieties of grasses and 
8 of leguminous plants. Alfalfa gave better rosults than any of the clovers in 1895. 
Lathy rue sylvestris is recommended only for light sandy and exhausted soils. 
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The formation and care of grass lands, (1. McCarthy (North Carolina Sta. Ifni. 
135, pp. 55-01). —This is a popular article on the proper selection of species, manures 
for grasses, tho use and value of experimental plats and grass mixtures, and the 
diseases and insect enemies of grasses. A tabulated statement is given of tho per¬ 
centage of nitrogen and ash constituents in different grosses. Tho author states that 
grass mildew (JCrysiphe graminh) is the fungus that most commonly attacks tho true 
grasses, for which air-slacked lime and sulphur are recommended as remedies. Their 
use, however, is restricted to lawns on account of the attendant expense. 

The effect of well-kept grass land, long established, in giving stability to 
business, W. It. Brewer (Connecticut State lid. Apr. Itpt. 1895, pp. Hi). —This is a 
popular address on the method of starting, value, permanonce, and bounty of long- 
established, well-kept grass land. The method described of propagation of the turf 
grasses is by separating tho individual plants in a piece of turf, planting them with 
spaces between, and allowing each plant “to spread by sprouts from tho root crowns 
until it forms a bit of turf of its own sort/ 1 Tho importance of tho work of the 
Connecticut Station in this line is mentioned. 

Improvement of the meadows of Campine and Ardenne, IL Vandkryht ( But . 
Ayr. (Belgium), 12 (1890), No. 4, pp. 142-12'}). —After a full discussion of tin* reasons 
for increasing the area devoted to meadows, the kinds and forms of manure to be 
applied, the little aid which a knowledge of the geological formation renders in 
solving this problem, and the amounts of fertilizing matler removed by a hay crop, 
tho author takes up tho different, manures in detail, including nitrogen, lime, gyp¬ 
sum, magnesia, potash, and phosphoric acid. lie considers it rarely advantageous 
to apply nitrogen to meadows. Nitrogen compounds accumulate in a sod. Lime 
neutralizes the organic acids and favors tho formation of humus, Hypsum should 
not be employed in too largo quantities nor too often. Applications of potash are 
needed in intensive culture, but in extensive euliuio they are of little advantage 
except on tho Leguminosic. Phosphoric acid is tho most useful and indispensable 
element of fertility for meadows. 

Haying tools and haymaking, F. E. Emery (North Carolina Sta. Bui . /.VI, pp. 
68-74, figs. 35, pU. 2). —A popular article in which tho common haying tools are 
described and figured, and practical directions given for haymaking. 

Cultivation of broom millet for manufacturing purposes, A. A. Ditxnu'MKP 
(Agl. Gas. N. S. Wales, 7 (4890), No. 9, pp. (137-634). —Notes on tho culture and 
varieties of broom com. 

Second crop of seed potatoes, J. Troop ( Indiana Sta. Itpt . 1895, p. 19).— In a 
comparison of second crop with home-grown seed potatoes tho former were ripe 10 
days before the latter and produced til per cent more marketable potatoes. 

Potatoes (Wyoming Sta. Itpt. 1895, Appen., pp. 47-54). —Reprinted from Bulletin 22 
of tho station ( E. H. It., 7, p. 210). 

An experiment in potato culture, Lii/ienttial (Dent, landw. Prcsse, 23 (1890), 
No. 80,p. 781). —A variety toHi in which Magnum Bounin was excelled by 0 sorts. 

Irrigation of rice in South Carolina, W, F. Hijthon (Irrigation Age, 10(1890), So. 
4, pp. 124, 125). 

Root crops (Wyoming Sta. Itpt. 1895, Appen., pp. 54-00, pi. 1). —Reprinted from 
Bulletin 22 of t,lio station (E. H. B., 7, p. 203). 

Cooperative test of sugar beets, 1. V. Roukuth (New York Cornell Sta. Itpt. 1894, 
Appen., pp. 89-44). —A reprint of Bulletin 63 of the station (E. H.'U., 5, p. 070). 

Notes on the color of the grain in different varieties of wheat, N. A. (<oiw (Agl. 
Gas. N. S. Wales, 7 (1890), No. 8, pp. 517-5 20). —Fifty-six varieties of wheat are. 
arranged iu reference to their color. The author states that a dry season produces 
light-colored grain and a wot season dark colored. 

Wheats which give large yields, L. CAiixti (Prog. Ayr. el lit., 20 (1806), No.411, 
pp. 467-409).— The author comments on I varieties of wheat—Gatclior, Rioti, Rodot, 
and Bid de Pays—which yielded 37, 36, 20, and 28 hectoliters, rospecth cly, per hec¬ 
tare* Cultural directions are given. 
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The properties and conditions of pioductiou of fine brewing wheat (PuliVmrfs 
landw. Ztg.,45 (1890), So. SI, pp. (i8d-(iSd). 

Results of three years 7 experiments in cost and profit of growing wheat, It. (b 
BtTFFtiM ( Wijomluy Sta. lipt. 189Appvn., pp. 117-/51).—A reprint of Bulletin 125 of 
the station (E. S. I?., 7, p. 578). 

Wheat culture at the experiment station of Capelle, K Dkspkk/ (Jour. Igr. 
Vrat.jiO (iS'Hi), 11, So. .19, pp. U*0-f09).— Oultuinl notes an* gi\en on I square head 
varieties, Dnifcol, and Jaime it Kpi rouge. 

Crops at the Divide Substation, J. II. (Colorado Slit. lip!. /sU7, pp % 

128-130). —A report on tlio enlinre of wheal, oats, ami barley, flax, broom corn, buck¬ 
wheat, grasses, and other fora 40 crops in plats, I Wo in us UurmU, alfalfa, and potatoes. 
"The conditions were favorable for early oats and for hay; but late oats and pota¬ 
toes made poor yields. 7 ’ Very brief notes arc also given upon condition of the 
orchard and garden. 

Grain, forage crops, and root orops at the Rain-Belt Substation, .1. B. Kohwkt- 
hon ( Colorado Sta. IipU ISM, pp . 147-1U ).—Four varieties of -wheal, 12 of oats, 8 of 
barley, 1 of rye, 1 of Held peas, and 8 of com were sown; also Kalir ami Jerusalem 
com, Rod Amber sorghum, and broom corn. Drought, chinch hugs, and curly frosts 
prevented the crops from maturing. 

Report of the Arkansas Valley Substation, P. K. Blinn (Colorado St a. lipt . 189. 7, 
pp. 143-152). —Five varieties of winter wheat, 1 of spring w heat, 1 each of oats, rye, and 
buckwheat, and 3 of corn were planted; also 73 acres of alfalfa, and 3 of red clover. 
Of the 3 cuttings of alfalfa the first, 153.21) tons, cost .$1.15 per ton for harvesting; 
the second, 83.9 tons, $0.95 per ton; and the third, 71.2 tons, $0.99 per ton. Notes 
are also given upon culture of sugar beets, potatoes, sweet potatoes, vegetables, and 
firuits at the station. 

Grain, forage, and root crops, and garden at the San Luis Valley Substation, 
C. A, Duncan ( Colorado Sta . lipt. 1895, pp. 154-101). —Variety tests -were made of (> 
varieties of wheat, 5 of outs, and 15 of potatoes. Harle t \, Polish wheat, and field 
peas were also sown. Wheat yielded from 11 <0 20 bn. per acre, oals 23 1 to 30 lm,, 
and potatoes 90 to 152 bu. No detailed results are gi\ on of \ egolab 5 o culture. 

Grain, root, and forage crops in South Dakota, 1C. <*. ('iiim'uti' (South Dakota 
Sta. lipt. 189f, pp. 10-17). —Thirty-seven varieties of wheat, 11 of barley, 11 of oais, 
and 120 of potatoes were grown. Indian corn failed, owing fo the unfavorable sea¬ 
son. Jerusalem corn, Kafir corn, brown durra, mil low mai/e, and dwarf Essex. rape 
were also grown. 

The profitableness of an extonsivo and an intensive system, W. Eimmntiiai, 
( Dcut . landw. PrcMV, Id (ISWt), So. 8~> t pp. *58). 

Experiments at Borabeko-lez-Aloat, results obtained in 1895, P, dm Vwyst 
(lien. Jgron ., 5 ( 1890), So. /, pp. 1-11). -This report covers experiments with manures 
on winter wheat, rye, oats, clovers, and meadows; a comparison of dillereni phos¬ 
phates; and a comparison of the waste from excelsior wilh straw lor bedding. 

Report on experiments in culture made in 1895 at the School of Agriculture 
of Carlsbourg, V. Matuliah (JluL Ayr. (lhi (/turn ), /J (1890), So. f, pp. tdt lit ).* ■ 
This gives the results of experiments in the analysis of the soil b,\ the plant, of 
experiments with the sugar beet* and of experiments undertaken with the object of 
comparing the effects of different phosphates on a moist meadow. 


HORTICULTTTEB. 

The ash analysis of the watermelon, giving the mineral sub¬ 
stances it takes from the soil, 0. I<\ Payne (Geortjw Dept. Apr. lint. 
38, pp. 39-31 ).— Two medium-sized watermelons wore found to contain 
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0.3338 per cent of asli, calculated fiee from carbonic acid. The com¬ 
position of watermelon asli is as follows: 

Per cent. 


Sulphuric acid. *1.41 

Calcium oxid. 5.51 

Magnesium oxid. 6.74 

Potassium oxid. 61.18 

Sodium oxid. 4.31 

Silicon dioxid. 2.15 

Phosphoric acid. 10.25 

Clilorin. 4.94 

Iron sesquioxid.,.48 

Total. 100.00 


On this basis tb© author calculates that a crop of melons weighing 
39,766 lbs. per acre, “ which is an unusually large one,” would take from 
the soil 81.09 lbs. of potash and 13.59 lbs. of pliosphorio acid. This 
would be replaced by 100 lbs. of acid phosphate, containing 13 per cent 
of phosphoric acid, and 160 lbs. of muriate of potasb. One-half a car 
load of melons per acre, or about one-tlxird of the above crop, is said 
to be a fair crop on good land. 

Flowering and fertilization of native plums, J3. S. (Ioff ( Wis¬ 
consin Sta. 1i])t. 1891) pp. 317-350). —The native plums are very uncer¬ 
tain in fruitage and the author made a careful study of the flowers 
of the varieties of plums growing at the station in the hope of discov¬ 
ering some of the reasons for the failure of the blossoms to produce 
fruit. Thirty-four varieties were examined and it was found that the 
native speeies had decidedly more slender styles and smaller stigmas 
than those of the European plum, and that these slender styles were 
often broken or bent by rain. The author thinks, however, that this 
would not bo likely to cause failure in pollination, since all varieties 
appear to produce abundant pollen, the anthers of the same ilower 
rarely mature at the same time, and the (lowers on a given tree usually 
have a range of several days in time of opening. 

The percentage of perfect pistils found varied from 29 in the More* 
man plum to 100 in the White Nicholas. The proportion of (lowers 
that formed fruits in the different varieties corresponded with the per¬ 
centage of perfect flowers, but by tbe time the plums hud grown to 
the size of an apple seed or a little larger a largo proportion of them 
dropped from the trees of some varieties having a high percentage of 
perfect flowers. “The dropping of the miniature fruits was sometimes 
most marked in the varieties that apparently possessed the most robust 
pistils;” White Nicholas blossomed freely and had 100 per cent of 
perfect pistils, but only two or three fruits grew to maturity. 

“These observations indicate that the failure of blossoms to set fruit 
in our native plums is probably due to more than one cause, and that 
while they do not show that the failure is never due to a lack of pollen 
8708—No. I -*1 
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it seems probable that it more often results from a deficiency of pistils 
or from cold weather during the period of fertilization.’’ 

Experiments in strawberry culture, B. H. Ooef (Wisconsin Mr. 
j?j \> t . I.Stf/, pp. figs. />).— The plants under trial were set out on 

a light clay loam in the spring of 1892, 2 ft. apart in rows ft. apart 
and usually HO ft. long. They wore allowed to form matted rows, given 
good culture and a fair allowance of stable manure, and were well pro 
tecied during the winter. The results given are averages of crops of 
1893 and 1894. 

Te8t of varieties (pp. 327-330).—Only such varieties were planted 
as seemed for special reason to merit trial. The results are given in 
graphic form for 45 varieties tested, Warfield, Enhance, Bedonvood, 
Parker Earle, and Boynton leading in productiveness in the order 
named. The length of fruiting season of these varieties is shown 
graphically, the season extending from Juno 12 to July 5. 

Test of keeping quality (pp. 330-332).—In 1893 sample boxes of the 
freshly picked berries of the different varieties were placed on a shelf 
in a north room, and examined and classified after 24 and 48 hours. 
At the end of the test 12 varieties were still in a fair salable condition, 
20 still usable, and 9 unfit for use. The three varieties leading in 
productiveness were among those in the first class, Parker Earle and 
Boynton being in the second class. 

Irrigation (pp. 332-337).—The irrigation apparatus used by the sta¬ 
tion in 1894 consisted of an ordinary threshing engine and rotary pump 
for raising the water from the lake and forcing it to the struwbeiry 
plantation through a 2.j-inch pipe, and V-shaped wooden troughs sup 
ported on crossed stakes. These troughs extended across t he row s and 
had openings guarded by simple homemade galvanized iron gates by 
which the water could be let into furrows between the rows. The beds 
wore irrigated June 11, when there had been no rain for 18 days. The 
plants were just beginning to show the effect of drought but “resumed 
their fresh and vigorous appearance and yielded a fine crop of excellent 
fruit.” Bain on June Ifi rendered further irrigation unnecessary, but 
the irrigated and cheek plats showed yields of 493.fi and 252.8 quarts, 
respectively, thus indicating a gain of 213.8 quarts for tho one irriga¬ 
tion even when followed ba^ rain. As a result of after-harvest irri¬ 
gation upon a plantation that had borne two full crops and lmd been 
mowed and burned over and thinned out “the plants made a most, vig¬ 
orous growth . . . looking far more promising than spring set beds that 
had not been irrigated, [while] the cheek rows wore noaily ruined, long 
vacant spaces appearing whence every plant had perished from the 
protracted drought.” 

Breeding experiment (pp. 337, 338).—This is in continuation of work 
reported in the Annual Report of the station for 1892 (E. S. It., 5, p, 
496). In the spring of 1892 2 rows of 25 plants each of Wilson straw¬ 
berries were set, the plants being “grown from other plants set the 
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preceding spring, and wliidi had consequently not borne fruit” and 
of which “ the ancestors had been grown for many successive genera¬ 
tions in the manner described. . . . One row Avas planted with the 
same variety, but with plants taken from a bed that was known to 
have borne two crops, and which was originally planted from a bed 
known to have borne one crop.” 

The two rows contained in the spring of 1803 an average of 19*3 
plants for each one originally set, and tlie single row contained an 
average of but 13.3 plants for each set. The difference in fruit produc¬ 
tion was not so marked, perhaps, because of overcrowding in the more 
vigorous rows. 

In the spring of 1893 one row of 25 plants was set from a strain of 
Wilson strawberry, which had been diminished in vigor by “spot dis¬ 
ease,” and another row from the healthy strain so long propagated from 
young plants. In 1894 the latter row had produced almost twice as 
many plants as tlic former, and yielded nearly twice as much fruit. 

An unsuccessful attempt was made to control “spot disease” (IZamu- 
laria tulusnei) by use of Bordeaux mixture, four application* being 
made to half of an affected plat, “but not the slightest difference was 
discernible between the sprayed and unsprayed parts.” 

Fruit brevities, L. FI. Bailey (AV/r iWi* Cornell tit a* l>ul. //7,pp. 
35l-,W(),Ji<jx. IS ).—This consists of several short articles on horticul¬ 
tural subjects, none of which is considered of suilicient length to justify 
separate publication. 

Parkinff houses for fruit (pp. 351-301).—This discusses the packing 
of fruit, especially apples and grapes, in the State. Two styles of pack¬ 
ing houses are commonly employed, one furnished with a basement or 
cellar for storage of the fruit, and the other being a packing houseonly, 
without cellar. The methods of sorting ami packing grapes and apples 
are described and illustrated from photographs. The forms of different 
grape-packing tables, one of which revolves on a central pivot, arc 
figured. The methods followed by different packers are quoted from 
tlieir replies to inquiries. 

History of the Ohio raspberry (pp. 3<>1-3(M>).—This discusses the 
variety Ohio at some length, and shows that it is not the variety Ohio 
Everbearing of various horticultural books. The present variety 
Ohio was originated about 30 years ago, probably in the Htate of that 
name. 

The “mistletoe disease” of the blackberry (pp. 3(55-307).—Brief notes 
upon an affection of blackberry canes in which small, dense bunches of 
foliage occur, accompanied with curling of the shoots. The malforma¬ 
tion is caused by a psylla known as the blackberry Ilea louse (Trivia 
tripnnetaia). Cutting out and burning the infested tips as soon as dis¬ 
covered is recommended as the best remedy, although spraying with 
kerosene emulsion will keep the psylla in cheek. 
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Boot galls (pp. 307-375).—This treats of irregular excrescences on the 
roots of fruit trees, or on the main stems just below the ground. The 
size varies from that of a pea to several inches in diameter, Boveral 
authors are quoted to show the varying opinions as to the nature of 
such galls which are not believed to be duo to the attack of any organ¬ 
ism, plant, or animal, but rather consisting of malformation following 
some injury of the root or uncongenial condition in soil or treatment. 
As the galls may seriously interfere with the nutrition of the tree, Mm 
cutting off of all galls when nursery stock is planted is recommended. 

Are dewberries worth gro wing (pp. ,'{75-383) ?—This consists of i nforma¬ 
tion supplementary to Bulletin 34 of the station (E. B. R., 3, p. 523). 
The varieties Lucretia and Bartel are considered the most desirable of 
the several varieties that have been introduced. The Lucretia dew¬ 
berry in particular is recommended on account of its earliness, and if 
given careful culture and trained on stake or wire trellis it is believed 
to be a profitable fruit. 

The gonmi (pp. 383, 381).—A brief descriptive account of Klwagnm 
longipes , citing its botanical characteristics and horticultural possibili¬ 
ties. The bush is hardy in western New York and yields such abun¬ 
dant crops of red gold flecked berries of agreeable phjuant flavor that 
the extensive cultivation of the plant is recommended. 

The winter injuries (pp. 383-302).—This briefly recounts the effects of 
the winter of 1805 upon vegetation throughout the State, much injury 
being done. All stone fruits were especially injured, pears also suffer¬ 
ing. It is thought that the injury produced by the cold weather was 
augmented by the drought of the preceding summer, by means of which 
the trees were weakened in vitality, and the dryness of the ground pre¬ 
vented the trees making up the moisture evaporated during the winter 
season. Out twigs were placed in living rooms to ascertain the loss by 
evaporation. During the 3 days occupied in the experiment* the rate 
of evaporation was constant, averaging A cgm. per hour. Notes are 
given on the condition and injuries of peaches, pears, plums, apricots, 
dwarf cherries, chestnuts, and walnuts. 

Crimson cheer in orchards (pp. 302-30(5).—This cites experiments with 
crimson clover to ascertain its hardiness and value as a green manure 
crop in orchards. Crimson clover is recommended only for orchards 
and not for forage or hay crops, the common clovers, spring-sown, being 
more useful for this purpose. It is believed that if crimson clover is 
sown the last of duly or first of August the best results will he pro* 
duoed. The ground should be prepared by previous pulverizing. 

Onions, B. 0. Buffitm ( Wyoming Sta, Hpt. AW, Apprn., pp. it), pis. $).—Reprinted 

from Bulletin 22 of the station (E. S. It.,7, p. 211;. 

G-arden peas, B. 0. Buffitm {Wyoming St a, Jtpt. JtiDfi, Appen.y pp. lfifKtu 7).— A 
reprint of Bulletin 26 of the station (B. S. It., 8, x>. 48). 

quashes, L. C. Coiujett (South Dakota Sta . Jtpt. AW, Hit l lot inn, pp . flgts, J ),— 

bulletin. 42 of the station (E. S. R., 7, p. 4025), hound with tho Annual Report, 
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Tomatoes, L. C. Corbett (South Dakota St a. Rpt. 1894, Bulletins, p>p. 10). —Bulletin 
37 of the station (E. S. I?., 6, p. 31), hound with the Annual Report. 

Truffles of Greece, A. Chatin ( Compt. Bend., 123 (1890), 1 Vo. 11, pj). 537-511). — 
Several sorts of truffles are described. 

Tams (Dioscorea spp.), J. II. IIaut (Bui. Hoy. Hot. Gardens, Trinidad, 2 (IS90), No. 
8,2>P- 200-212). —Several species of Dioscorea ore cultivated under the name of yam, 
of which the author mentions 5 with varieties under each. The yield at the 
Gardens was at the rate of 23,600 lbs. per acre. 

Vegetables in Washington, J. A. Balmeb (Washington Sfa. Bui. in, p. 20). —This 
bulletin comprises cultural and comparative notes on 19 varieties of cabbage, 22 of 
onions, 26 of peas, 10 of cauliflower, 10 of celery, 6 of sweet corn, 2 of Lima beans, 
12 of beets, 2 of spinach, 10 of carrots, 7 of turnips, 3 of okra, 3 of rhubarb, 11 of 
squashes, 13 of tomatoes, and 45 of potatoes, and on one or more \arietios of broc¬ 
coli, cardoon, lentils, leeks, kolil-rabi, radishes, parsley, chicory, brussels sprouts, 
lettuce, watermelons, mu&kmelons, eggplants, and tobacco. The majority of the 
vegetables thrived well and gave crops of good quality, but watermelons, musk- 
mclons, i>oppers, eggplants, and tomatoes are regarded as failures in this region. 
Reas, beans, root crops, and potatoes gave particularly hoc results. Brief direc¬ 
tions for the care and cultivation of the vegetable garden are appended. 

Some recent Chinese vegetables, L. IT. Bailey (Xtw York Cornell Sta. Rpt. 
1894, Appen ., pp. 177-201, pis. 2, figs. 9). —A reprint of Bulletin 07 of the siation 
(E. S. II., 6, p. 217). 

Apricot glowing in western New Tork, L. H. Bailey (New York Corntll Sta. 
Rpt. 189i, Appen., pp. 271-192, figs. 11). —A reprint of Bulletin 71 of the siation (E. 

5. XI., 6, p. 120). 

The native dwarf cherries, L. IT. Bailey (Xew York CorntU Sta. Rpt. tS9f, 
Jppen., }>p. 259-205, figs. 5). —A leprint of Bulletin 70 of the station (E. S. I?., 6, 
p. 421). 

Impressions of the peaoh industry in western New Tork, L. 11., Bailey 
(New York Cornell Sta. Rpt. 789 f, Appen., pp. 301-380, pi. 1, figs. 12). —A reprint of 
Bulletin 74 of the station (E. S. R., 6, p. 545). 

A dwarf stock for the peach, E. S. Goff (Garden and Forest, 9 (1890), No. i54, p. 
448). —Notes arc given on the use of Promts japonica, P. hesseyi , P. subeordata, and a 
dwarf form of P. mar Him it. The peaoh buds failed to form a union in the first case, 
the others being still under investigation. 

The American persimmon, 0. S. Plumb (Garden and Forest , 9 (1890), No. iff 1, pp. 
442,443). 

The Japanese plums in North America, L. IT. Bailky (Xew York Cornell Sta. Rpt. 
1894, Appen., pp. 7-30, pis. A, figs. 12). —A reprint of Bulletin 62 of the station (E. 

R.„ 5, p. 983). 

The quinoe in western New Tork, L. H. Bailey (A Jew York Cornell Sta. Rpt. 1894, 
Apjten., pp. 009-031, pis. 2, figs. 10). —A reprint of Bulletin 80 of the station (E. 8, It,, 

6 , p.899). 

Orchard fruits for family and market, II. E.Van* Dkman (Rural New Yorker, 55 
(1890), No. 2438, pp. 080, 087.) 

Notes on orchard fruits, E. 8. Goff ( Wisconsin Sta. Rpt. 1894, pp. 343-341). —Brief 
doseriptions and notes upon value of seedlings and new varieties of plum and apple. 

Hints on the planting of orchards, L. H. Bailey (Xew York Cornell Sta. Rpt . 
1894, Appen., pp. 242-254). —A reprint of Bulletin 09 of the station (E. S. It., 6, p. 420). 

The cultivation of orchards, L. H. Bailey (New York Cornell Sta. Rpt. 1894, Appen., 
P2>. 207-314, pi. 1 ).— A reprint of Bulletin 72 of the station (E. S. R., 6, p. 546). 

Strawberry culture under irrigation, Y. C. Barker (Irrigation Age, 10(1890), 
No. 4, pp. 131,132). 

Varieties of the strawberry, L. II Bailey (New York Cornell Sta . Rpt. 1891, 
Appen., pp. 583-000, 002, 008, pi. J, figs, 9). — A reprint from Bulletin 79 oft lie station 
(E. S. R., 6 , p. 901), 
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Small fruits at Laramie (71 gom ing 3ta. Kpt. 1S0A, Ip pen , pp. SO, SI, pi. /).—• 
11 sprinted. from Bulletin 22 of the station (K. K. Iu, 7, p. 215). 

The grafting of grapes, E. <». Loi>km\n (X<w York Conn 11 *s la, Itpt. IS'ff, l ppm ., 
f‘d)-Go, Jigs. 10). —A reprint of Bulletin 77 of the at.it ion (E. tf. K\, 0, p. 721). 

Fruits and their preseivatiou for exhibition puiponon, (1. V. I*\%ni: (Georgia 
Dept. Agr. Hul.AJ,pp. H-tO).— This is a reprint from the P nip pish' Circular. The 
author recommends the use of a solution of the same specific gravil,\ as the juice of 
the fruit for the preservation for exhibition purposes. The average s]>ecilic grav ity 
of the juice of itnumher of fruits is given, and several formulas for the preparation 
of presen ati\ e solut ion*. 

Five ornamental oaks, S. 0. Mason (Gardm and Forest, i) {Is'HI), So. 1,13, pp. 13 J., 
433 ).—Notes are givon of 5 species of oak adapted to street and park planting in 
Kansas. They aro Qiurcus rubra, (,). relit On a, (J. pal netr is, (f. bn bn t aria, and Q. 
phelloe. 

Conifers on the grounds of the Kansas Agricultural College, II, I»\ <\ Shaun 
(Garden and Forest, !) (1S!H>), So. 430, p . 104).—Finite etrobue has not pioved an entire 
success, P.pungene aiipearn to be perfectly hardy, and I\ hit mil is is \aluablo for orna¬ 
mental purposes. 

The cultivated poplars, L. II. Bailuy (Siw York Cornell Ma. lipl . ISOf, Apptn 
pp. JO/i-VdS ),—A reprint of Bulletin OS of the station (E. S. K\, 0, p. 425) 

Bacteria in gardening (Gard. Citron., sn\ 3, JO ( /SOti), No. 311, pp. 3JS-330 ).— Kdi- 
torialmention is made of Dr. Voolcker’s report on “Nitratin' 7 with a brief account 
of experiments begun in England. 

Utilizing coal ashes, \V. E. Bun ton (Garden and Parent, It (IS'Hl), So. 433, pp, 
434-130). —Notes arc given on the use of eoal ashes in horticultural and other practice, 

Notes on ornamental trees and shrubs, E. S. Goiv (Wieconein Sht. Upl. ISOt, 
pp. 340-34 J ).—NotoN are given as to the hardiness of the purplo leaf plum (Prunue 
pmardii), ginkgo or maidenhair tree (Saliebnria adiantifolia), Teas weeping mul¬ 
berry ( Monts alba), aniure tamarisk (Tamarir amunnsie), golden elder GSambueue 
nigra var. aurea), goldon-leaf syringa (Fhiladdphu* eoionariue), lhuixia erenala, and 
I). gravlViH, Viburnum plica turn, EUagnus ton pipes, Ilosa vugoea, Van Ilouttcn’s spirma 
(Spiraa ran Jtouiti 1), largepnnieledhydrangea ( Hydrangea panieulala grandljlora), fol¬ 
low wood ( Cladraetie tlneforfa), Japan ivy (.Impel ops is trieuepidata), Abies eoneolor, and 
Pieea englemanni. 


FORESTRY. 

The Douglas fir (Gard. ('hron., hot. 3, JO (1S00), So* 000, p. 57/).—-Notes are given 
on the growth of this tree in Great Britain and on the Dentition!. 

Silver maple, white maple, or soft maple, J. T, Roth none ( Forext Leaven, 0 
(1390), So. 11, pp. 10S, 100, pin, *). —Nolen are given on Acer dasyoarpum. 

The red or Norway pino, J.T. UoTintork ( Forest Leaves, 3 (As,%), No. 10, p. 1,1 J, 
pie. J). —Notes on Finns reetnoea. 

Froduot of white pine per acre, K. IIkrnky ( Garden and Forest, 0 (1390), So. 130, 
pp. 40J, 403). 

An experimental grove of white pine, J. D. Lyman (Garden and Forest, 0 (1SOO), 
So. 449, pp. 303, 303). 

Pruning timber trees, A. C. Forums (Gard. Ghron., tier. 3, 30 (1390), No. 303, p. 
333).— Tho desirability of prnning forest trees is pointed out, and attention called to 
the liability to fungus attacks where tho prnning is not properly done. 

The removal of dead leaves from forests, A. V inart ( Bui. Noe. cent. Foret. 
Belgique, 3 (1390), No. .9, pp. 013-0,10). —A report is given by a commission appointed 
by the Minister of Agriculture to investigate the ofloot of removing dead loaves from 
forests and in general the practice is condemned. 

What kind of trees to plant in the Middle and New England States ( Forest 
Leaves, 6 (1396), No. 11, pp. 173,173). —The trees recommenced for forest planting in 
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tho region indicated arc white pine, led cedar, jack pine (Pinna rigid"), bald cypress, 
white cedar, spruces, hemlock, white oak, chestnut, hickory, and black oak. A 
list of secondary value includes the locust, rock oak, sugar maple, beech, birch, and 
cherry. 

Forest studies in Minnesota {Harden and Forest, 0 {1800), Ko. 181, p. flJ ).— An 
editorial note is given of proposed studies to ho undertaken by the University of 
Minnesota on second growth timber on stump lands. 

A new fir from Aiizona, C. II. Mhuiuam ( Pror. Biol. Soc., Washington , in {1890), 
]))). 1/8-/J8, Jigs. 3). — Abies arhoniea n. sp. is figured and described. So far as known 
this tree is confined to tho San Francisco and Kendrick Mountains in Arizona. 

Facts gathered by observation and experience relating to the white pine, E. 
ITehsev (Bui. Bussey Inst , 2 (JSOO), pt. o, pp. 873-388). —Notes are given relative to 
tho rate of growth of Pinus strobns. 

Willow culture, L. Ftceiou {La oultura del salicio. Firenze: S. Land !, 1890, pp. 
VII, 3/7, Jigs. 40; abs. in Ally. Foret . undJagd . Ztg1890, pp. 321, 3/2). 

The Canada poplar in Belgium (Bui. Soo . ctnt. Foret. Belgique, 1890, Oct., pp. 
090-099). 

Native shrubs and trees of South Dakota, T. A. Williams (South Dakota Sta. 
Rpt. 1891, Bulletins,pp. 02-123). —Bulletin 43 of the station (E. S. 1{., 7, p. 507) is 
bound with tho Annual Report. 

Forestry, L. C. Con mo it (South Dakota St a. Ilpt. 1808, Bulletins, pp. 127-181). — 
Bulletin 41 of the station (E. S. R., 7, p. 307) is hound with tho Annual Report. 

Tree growth, A. 0. Forbes (Hard. Chron.. s<r. 3, 20 (1800), Xo. 513, p. 802). —Notes 
are given of the relation of How of sap to growth, and the statement is made that 
a larch trunk cut during the summer and branches trimmed oft' continued to make 
considerable additions to tho year’s ring of wood. 

Growth of trees in New Zealand, T. W. Ai>ams (Hard, (hron., ser. 3, 30 (18907), 
Xo. 512, p. 188). —Tabulated information is given as to the growth of more than 80 
species of artificially ifiantod trees. 

Reforesting waste lands in Holland, J. Gifford (Harden and Forest, 9(1890 ), No. 
4522, p. 423). 

Draining woodlands, A. V. Forbes (Hard. Chron., ser. 3, 30 (1890), No. 811, pp. 
428, 429). 

The forests in the vicinity of Crater Lake, Oregon, F. V. Covillh ( Forest 
Leaves, 8 (1890), Xo. 11, p. 103). 

Interesting foreign trees for propagating in Franoe, P. Moutlllfkrt (Jour. Agr. 
Prat., 00 (1890), II, Xo. 39, pp. 481-/00, Jigs. /). 

The practical value of forestry to the surface of the country, F. II. Main (For¬ 
est Leaves 5 ( 1890), Xo. 10, pp. 781-/10). 

DISEASES OF PLANTS. 

Bordeaux mixture, its chemistry, physical properties, and toxic 
effects on fungi and algae, W. T. Swingle ( U. B. I>cpt. Ayr., Division 
of Vegetable Physiology and Pathology Bid. 9, pp. 87 ).—The author pre¬ 
sents a summary of our present knowledge regarding this valuable 
fungicide, and draws conclusions from his own and others’ observations 
in which he points out lines of work whose further investigation is 
thought to be desirable. 

Freshly made Bordeaux mixture is said to consist essentially of 
cupric hydroxid and calcium sulphate in solid form, suspended in a 
nearly or quite saturated solution of calcium sulphate and calcium 
hydroxid in water. The most soluble constituents are calcium sul¬ 
phate and calcium hydroxid, which are present in considerable amount 
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whore there is an excess of lime. Probably no cupric hydroxid or other 
copper salt is present in solution where the mixture is properly made. 
The cupric hydrate in freshly made 1 Bordeaux mixture is in the form of 
precipitation membranes, probably of a colloid nature, containing large 
quantities of imbibed water. Upon standing, especially if the mixture 
is agitated occasionally, the precipitation membranes disappear and are 
replaced by crystals of copper hydroxid. The crystals arc often in 
the form of splneroerystals. The calcium sulphate is thrown down 
in the form of amorphous granules which upon standing often appear 
as twin crystals. 

The character of the cuticle of the plant, whether easily wetted or 
not, and lineness of the spray are factors which influence the adherence 
of the mixture. Upon the evaporation of the mixture the calcium sul¬ 
phate crystallizes out, cementing the precipitates together and to the 
leaf. The calcium hydroxid, by absorbing carbon dioxid from the air, 
gradually changes to calcium carbonate, which being very difficultly 
soluble aids in cementing the precipitates to the leaf. The colloid pre¬ 
cipitation membranes by drying also aid in fixing themselves to the 
surface of the leaf. Through the adhesiveness and difficulty of solu¬ 
tion of the cementing substances the great adhesiveness of Bordeaux 
mixture is seemed. 

The cupric hydroxid is not dissolved until the calcium hydroxid has 
been changed into a carbonate through the action of rains, dew, and 
moist air. Small amounts may be dissolved by the carbon dioxid of 
the air, ammonium carbonate, nitrate, and nitrile, together with sub¬ 
stances absorbed from the cells of the host, or possibly by substances 
secreted by the fungus. The action of copper upon the germination of 
various fungus spores and upon algie as reported by various observers 
is given, in which it is shown that many of them are very susceptible 
to extremely dilute solutions. The following suggestions arc given 
regarding the possible action of copper on fungi: 

“(1) Tho H|>ou k » may bo pro\ cut od from germinating b t > inhibitory action; (ii)tho 
protoplasmic* conient of tho Nporcn may ho killed ontiight in a slant timobotbro 
germinationlumcommenced; (Ji) through negative chcmiotropicnotion of (hocopper 
hydroxid the germ tube may ho pi evented from entering tho plant; (I) tho germ 
tub© may bo ho weakened by copper in solution as to ho unable to enter tho ho«t 
plant; (5) tho germination tubes may bo pi on tod from growing or be killed only 
upon eon toot with solid particles of copper or its compounds, or with tho outiolo or 
other parts of the host impregnated with copper; («) the germ tube may be ho 
much injured soon aftor germination as to con so growing before attempting to oiVoot 
an entrance into the host plant, or may be killed outright soon after appearing; (7) 
the effect of the copper contained in Bordeaux mixture may he exerted at a later 
stage of development of the fungi; (8) the x )rcsonc<i of ft thick coating of copper 
salts might impede the fruiting of a fungus already within tho tissues of the host 
plant.” 

Report of the botanical department, J. 0. Arthur (Indiana ftta. 
JRpt 189/S , pp. —Among tho most important investigations car¬ 

ried on during the year were pot experiments with fertilizers on 
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different types of soils. It is expected to publish soon some of the 
results obtained. Oorn smut was also studied, and it was found that 
the spores are able to germinate as soon as they mature, in this way 
rapidly disseminating the disease. Germination can be largely \)ve- 
vented by spraying the plants with Bordeaux mixture, but the economic 
phase of the subject remains to be studied. 

Tbe study of potato scab was continued, the results of which were 
given in Bulletin 56 of the station (E. S. R., 7, p. 408). Considerable 
attention has been given the subject of weeds. In this connection it 
was found that the two seeds in the cockle bur germinate at different 
times. The cause of this difference in the activity of the two seeds is 
to be given in a future bulletin. 

Report of the botanist, A. 13. Seluy (Ohio fit a. Itpt. 1H95, pp. 
XXXIV-XLIJ , maps :>).—The work of the past year has been concerned 
principally with investigations on plant diseases and on weeds. 

The study of peach diseases revealed the presence in the State of 
peach leaf curl, yellows, fruit spots, peach rot, root or crown gall of 
peach, and a twig spot, and incidentally the presence of the root aphis 
(Aphis persica? nujer). A Bordeaux mixture containing 2 lbs. of copper 
sulphate to 50 gals, of water was found noi to injure the peach foliage. 
In spraying experiments with this solution it was found to be very effi¬ 
cient. in combating the brown or pustular spot of the fruit. 

The operation of the law relative to black knot and yellows disclosed 
the distribution of the latter disease, and its spread is shown by a map. 
Suggestions are offered for the prevention of these diseases and for the 
better enforcement of the law. 

Investigations on grain smuts were carried on, the results of which 
were incorporated in Bulletin G4 of the station (E. S. It., 8, p. 238). 

The study of weeds was continued throughout the year. In response 
to the inquiry in Bulletin 50 of the station (13. S. It., 7, p. 600), relative 
to occurrence and distribution of weeds, numerous replies and many 
specimens were received. The occurrence of the more noxious weeds is 
shown by a map on which is platted the distribution of the Russian 
thistle, horse nettle, buffalo bur, field peppergrass, pennyeross, hr acted 
I>lantain, spiny amaranth, spiny clot bur, and golden hawkweed. The 
detailed responses await publication. 

On the appearance of a new potato disease, C. Sajo (Ztschr. Spirifiminditalrie, 10 
(189G),Xo.33,p.2(U). 

Observations on combating; the heart and dry rot of beets (Xcue Ztxcftr. Ituftcns . 
lnd., 07 (ISM), Xo. 13, pp. 137-130). 

Concerning; methods for preventing; heart and dry rot of beets (Milling 1 81 audio. 
Ztg45 (1S0G), Xo. 31, ppM79-088). 

Sugar oane disease in British Guiana (Kcw M'm. Bui. Xo. 118-11 f, pp. WG-IOS).— 
Notes are given of the presence of the rind disease duo to Trick osp ft aria aacchari in 
the region indicated. 

Hoot molds of sugar oane, «T. II. Wakkku (Med. Proefxta. fiaat Jam, n. acr. t 
pp. 9, pU. 3 ).—Notes are given of Gladoaporium (Dematinm) javanioum u. sp., and 
Allantospora radimcola. 
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Studies on the diseases of wheat in 1895 in Sardinia. A. N. Berlesk (Uiv.pat. 
teg., j (IWU Xos. 1-4. pp.SS-Oj t. 

Grain smnts and potato scab, A. Nelson ( Wyoming St a. Rpt. ISO', Appen. y pp. $-24, 
figs, 1 ).—A reprint of Bulletin 21 of the station ^E. S. R., 6, p. 1000). 

Asparagus rust, (V. E. Stone ( Harden and roreA, 0 (1896), Xo. i~2,p. 428), —A brief 
note by the auth< r mentioning the occurrence of this disease of asparagus at the 
Massachusetts Agricultural College. 

Apple twig blight, I\ C. J*ear- (Harden and Forest. 0 ( 189C), Xo. 456,pp. 467,468 ).— 
Notes are t*i\ en of the variable resistance of different varieties of apples to attacks 
of the taig blight (Muroewtus amylot urns). 

A disease of the mulberry, A. N. Berllm (Tile. pat. reg.,5 (1896), Xos. 1-4, pp. 
98-107). 

Melanose of the orange, H. J. Webber (Florida Farmer and Fruit Grouser, 7 (1896), 
P-410). 

Peach yellows, L. H.Bailey (Xtir York Cornell Sta. Rpt. 1894, Appen..pp. $0.8-408, 
figs. 7 *.—A rejmnt of Bulletin 75 of the station (E. b. R.. 6, p. 641). 

Leaf curl and plum pockets, <J. 1\ Atkinson (Xtw York Cornell Sta. Rpt. 1894, 
Appen.,pp. U9-> u. ph. 20). —A reprint of Bulletin 72 of the station (E. S. R., 6, p. 554). 

Leaf blight cf the strawberry, L. II. Bailey ( Xtw York Cornell Sta. Rpt. 1S94, 
Appen. r pp. 600-604, fig. 1). —A repiint from Bulletin 79 of the station (E. S. R., 6, 
p. 910). 

Black knot of plums and cherries and methods of treatment, E. G. Lobrman 
(Aerr York Cornell Sta. Rpt. 1894, Appett., jip. 625-650, pis. 2, figs. 4). —A reprint of 
Bulletin Si of the btation (E. b. R., 6, p. 908). 

Experiments in controlling black rot, Laiibkl {Frog. Ayr. et Tit., 26 {1806), Xo. 
48, pp. 4**9-454). 

Practical treatment for black rot, J. Drcos {Frog. Jgr. et Tit., 26 (189*A, Xo. 40, 
pp . 880-892 ).—Bordeaux mixtnre and a powder of lime, sulphate of copper, and sul¬ 
phur are recommended. 

Prevention from black rot by coal smoke in Aveyron, J. Dices {Frog. Agr. et 
Tit, 26 (1896), Xo. 44, pp. 49 >-406). 

Concerning the appearance of gum in grapevines and bacterial gummoaia, E. 
BXthay (Jahrt fiber. A. A*, oenol. und pomol. Lehransialt Kloetemeuburg , 1896; ab<t. in 
Bot. CentbL, 6 8 Xo. 2,pp. 54-56). 

Some grape troubles of western New York, E. G. Lodeman (Xew York ('omeU 
Sta. Rpt. 1894, Appen., pp. 418-454, figs. 6). —A reprint of Bulletin 76 of the Btation 
(E. S. R., 6, p. 732). 

Why, when, what, and how to spray, L. C. Gorbeit ( West Virginia Sta. Bui. 
43, pp. 229-844, figs. 6). —This bulletin is a sort of spray calendar, in which the 
advantages of spraying are shown and directions given for application of various 
fungicides and insecticides. Specific directions are given for the prevention of 
attacks of fnngi and insects upon the principal orchard and garden crops, and vari¬ 
ous forms of apparatus are described. Formulas for 20 fungicides and insecticides 
are also given. 

Report of the bacteriologist, H. H. Lamson (Xti r Hampshire Sta. Rpt . 1894, pp. 
J UR-181 ).—Reprinted from Bulletins 23 and 27 of the station (E. S. R., 7, pp. 140,228.) 


EHT0M0L0GY. 

Two shade tree pests, 0. M. Weed (Heir Hampshire aS fa. Bui 3S 7 
4 ).—This bulletin contains illustrated, descriptive, and reme¬ 
dial notes on the white-marked tussock moth { Orgyia, leucostigma) and 
tfce sngar-maple borer (Glycobius ttpeeiosHB). The tussock moth is serf- 
injurious to elm trees in early summer, only one anrm^) brood 
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existing. It is advised that the egg masses of the moths be collected 
by hand during the winter and destroyed. The natural parasites will 
destroy many of the caterpillars that might hatch from eggs which are 
overlooked. The ravages of the caterpillars may be checked by spray¬ 
ing with Paris green. 

The sugar-maple borer has (lone considerable damage in the central 
region of the State, producing holes as large lead pencils in the hark 
of the trunks and rapidly causing the foliage to yellow and the trees to 
appear unhealthy. The beetles emerge in July and August, soon lay¬ 
ing eggs that quickly hatch. The larva* burrow obliquely upward 
through the bark in which they remain until spring, when they bur¬ 
row into the wood, which they mine in all duections. The attacks of 
the insects seem to be routined to the sugar maple {Aver saevlmrimnn)* 
Indication of the borers is generally shown by the brownish sawdust¬ 
like casting thrown out of the hole, by means of which the larvse can 
be located and may be dug out with a sharp knife during the hibernat¬ 
ing season. Seriously injured trees should be cut down and burned 
before the larvse mature. 

The use of arsenites on tobacco, II. <tAUMV.N’ » Keniuelcy Sta. Bui 
63,pjp. o,pls. ;?).—The author lias conducted a series of experiments 
on the effect of spraying tobacco with different preparations of Paris 
green. From 1 to 8 applications were given the different plats, begin¬ 
ning July 3. The amount of injury done by the worms to the plants in 
the different plats is tabulated. The quantity of liquid used and the 
amount of Paris green which each plant received are given. 

The amount of arsenic acid found in a sample of tobacco from the 
different sprayings is shown in the following table, compiled from the 
averages of 2 separate determinations: 


Arnett tout oxid (a tlrtf tobacco. 


Timet spmywl. 


Arxemou? 

oxhL 


Arsenimis 1 
ox id m | 
1 lb. j 


Per cent | 

Crain*. 

Trace, 

Trace. 

0.01JV 

0.973 

Trace. 

Trace. 

.OOlC 

.014 

-0010 

.070 

-0034 

.238 

.0041 

.287 

.0060 

.503 

.0003 

.651 


1 These pleat* were tut .is soon as they wen dry from the ateond spraying. 


The question whether or not any danger to the consumer would 
accrue from the practice of using arsenites is still open to discussion, 
but it is thought that the small amount found even in the samples 
giving the largest content would not do any serious iiyury. 

^Numerous experiments were conducted to ascertain the proportion of 
Fade green necessary to be used. 
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Observations relative to the life history of the tobacco worm are 
given, in w hiulf it is shown that at the station there is evidence of 3 
annual broods instead of L\ as hitherto believed. From the grower’s 
standpoint the broods appearing one early in July and the other early 
in August are of the most consequence. 

A mammary by the author show s that it is not necessary to spray 
tobacco more than 3 times, piovided the times of application are well 
chosen. Based upon his experience, the proper times of applying 
Paris green would be early in July, agaiu early in August, with a third 
application about the middle of August. One part of Paris green to 
160 gals, of water is of sufficient strength if properly applied, and 
under no circumstances is a strength greater than 1 part to 120 gals, 
advised. 

Some good form of knapsack sprayer with an agitator is i ©commended 
for use where tobacco is grown on a sufficient scale. To those dislik¬ 
ing the use of Paris green, a solution of cobalt placed in flowers ot 
jirnson weed is recommended. 

Grasshoppers have been found to cause considerable damage to 
tobacco when other herbage becomes scarce in the latter part of sum¬ 
mer, and it is recommended that all unnecessary growth which would 
harbor these pests should be kept down around the tobacco fields. 

Foul brood, its natural history and rational treatment, W. R. Howard (Chi¬ 
cago: G. TT. York <$• Co., 1894, pp. 48, figs. 2). 

A fowl-infesting tiok, C. Fuller (Agl. Gaz. X. 8. Wales , 7 (. 189 $), Xo, 9, pp. 
690-597). 

Forms of the so-called potato scab caused by insects, A. X>. Hopkins (West 
Virginia 8ta. Special Jtul. 2, pp. 97-111, figs. 11). —Illustrated notes aie given of Epv- 
dap** siabic* and Sctara sp , winch the author considers tlie cause of certain forms of 
potato scab. The usual methods for pre\ entmg tlie disease are recommended. 

Leaf insects of sugar cane in Java, I, L. Zehntner ( Med. Proefsia. East Java, 
n. *er. 9 Xo. 27, pp. 12, pi. 1). —IUustrated descriptions are given of 2 new leaf borers, 
Hispella % valleri and Eulophus ft moral* *. 

Plant lice on sugar cane, L. Zehntner ( Med. Proofsta. East Java, n. ser., Xo. 29, 
pp. 14, pi. 1). —Illustrated descriptive notes are given of Aleut odes bergi, a pest on 
sugar cane in Java. 

Life histories and methods of combating cane borers, L. Zehntner (Med. 
Proofota. East Java, n. set.. So. 25, pp, 70). —Notes are given of Schirpopoga Intacta, 
Ckifo infssoatellus, and Grapholitha sckistaceana. 

Lawn and grass infesting insects, I, J. R. Smitit ( Garden and Forest, 9 (189$), 
Jfa. 43$, pp. 408, 404, figs. 5 ).—Illustrated notes are gh en of Crambos vulvivagelhis 
and several click beetles and their larvae. 

On certain grass-eating insects; a synopsis of the speoies of Crambus of the 
Ithaca fauna, E. P. Felt (Xew York Cornell Sta. Bpt. 1894, Appen., pp. 47-102, pis. 
14, figs. 8}.—A reprint of Bulletin 64 of the station (E. S. R., 6, p. 62). 

3S*a cabbage root maggot, with notes on the onion maggot and allied insects, 
ML V. Slingmrland (Xmr York Cornell Sta. Bpt, 1894, Jppen.,pp. 481-577, fige. 18).— 
Axopnnt of Bulletin 78 of the station (E. & R., 6. p. 911). 

* £9fes pear tree slug (Briocampa oerasi), C. P. Dounrbury (Agl. Jour. Cape Col- 
mfh 9 (1396), Xo. 90, pp. 520, 521, figs. 5). 

A !& * *** scale In western New York, M. V. Slingbrla.ni> (Xeyj York Cornell 
Mfi* Afipm., pp, $82-409, pi. 2, figs. 4) —X reprint of Bulletin 88 of the sta- 
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Another plum scale, T. D. A. Cot kekell ( Gantt n and Vortst, U {js r n,Xo. 474, 
pp. i4i). —Notes are ijivcn uf a new* plum hcnle from Oregon. It i-* thought to he the 
European Letanittm Mtnhemdutnm, which atra< hs the hawthorn. ' 

Insects of the year, .T. Troop t Indiana j. 7?pf. 1597, p. Jo .—This centrists of a 
brief report of the inserts especially injurious in Indiana in 1WC, with mention of 
issuing of newspaper bulletins concerning the treatment of h>iuo of the aperies. 
The following &i**cies proftuied most damage: The apple tree plant louse ‘ Aphis 
w«/* , several specie^ of cutworms, especial 1\ the <lay-ba<k<d <utworm {Jgritits 
tjladiaria i T the fruit baik l»ectle Stahifm rntprfosuH , the II* ssian i\\ i f’tt Ulomtfia 
destructor)* the ]M>tato stalk borer rrUhotorh trinotatu i, and the i l^m h hug (Missus 
leucepttrus). 

Attempts to inoculate ehiin h hugs* with white fungus disease were not Miocessfnl, 
owing to the dry atino&pheiie conditions. 

The insect record for 1895, C. M. Wbw* (Xttr Hampshire «s/a. /to/. *./, pp. 12-18, 
fgs. 6 ).—This lists the injects appearing especially injurious during the .war, brief 
life history and remedial notes being given for the following sprues: Tent cater¬ 
pillar. canker-worm. Colorado }«itato beetle, zebra caterpillar j Ct run tea pit ‘a)* rose 
chafer, oyster-shell bark louse, tomato worm \Phhgithonfius ttUuH), striped cm umber 
beetle, squash bug, and sixteen-legged maple borer {JEgtria at (mi). 

Insect pests of the garden, farm, and orchard, C. V. Piper < Wash tny ton St a. 
Bui. 17, pp. ft, figs. t*4 .— Popular illustrated notes are given on the mo^f common 
insect pest* of the garden, farm, and orchanl, together with suggestions for their 
destruction. Formulas for insecticides and illustrated descriptions of spraying 
apparatus arc also given. 

Italian scale insects infesting citrus fruits, A. Berleve (Etc. pat. r tg„ 7 (1896), 
Xo*. 1-4, pp. 1-771, pis. 7). 

Some dangerous fruit insects, C. M. Weed (Xetc Hampshire Sla. Ilpt . 1894, 
pp. 152-171 , figs. IS >. — Reprint of Bulletin 23 of the station ( E. S. R., 7, p. 143;. 

IVotes on destroying red spider, W. Taylor {Jour. Hurtn. str., 189b, Xo. 854, 
pm. 440, 441). —Notes are given t>f the nse of gunpowder, sulphur, and carl>olic acid. 

Experiments with Rovarin in combating Cleomis punctiventris, F. Rovara 
{Oemtsrr. *ng*r. ZUchr. Zuclerind. and Landw^ lS9f >, p. 407: ah*, in Centbl. Bakt. snd 
JPar. AUg., 2 {189(1). Xo. 13. pp. 891, 592). 

Laurel, mustard, and kerosene as insecticides, (t. Abbey {Jour. Sort., n. ear-, 
189*1, Xo. 854, pp. 441). 

Petroleum as an insecticide, F. Krtcei: ( Cktrt< n flora, 1898, pp. 99-128; ahs. is 
Boi. Centbl., 8? (189*>), Xo. 12. pp. J75-J77). 

Analysis of insecticides, F. W. ilon^E (Xtw Hampshire Sta. Bpt. 1894 f pp. ill, 
124 )*—Analyses of 2 patented articles are reported. 

FOODS—A2HMAL PRODUCTION. 

The infLnence of the addition of fat and starch to & ration 
upon the digestibility of the nutrients of the food and upon the 
metabolism of nitrogen, A. Wicks and H. Weises (Ztschr. physiol. 
Ckem., 22 (1896), No. 2, pp. 137-152). 

Synopsis .—In an experiment with sheep it was found that the addition of starch to 
the ration diminished the digestibility of protein and fat; the addition of fat 
did not affect the digestibility and resorption of protein and fat, but diminished 
that of nitrogen-free extract. Starch was found to be a better protector of 
protein than isodynamic quantities of fat. 

The experiment, which is a continuation of work previously reported, 1 
was made with *2 nheep weighing 52 kg. and 41 kg., respectively. The 

*ZMir. phyaioL Cbem., 21 < 1«95>, p. 42 iE, S. R., 7, p. 336j. 
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experiment was divided into 3 periods. The plan was to feed the basal 
ration of period 1 throughout the experiment, adding a moderate quan¬ 
tity of f»tarc*h to rhe mtion of sheep So. 1 in the second period and an 
isodyuainic quantity of fat to the ration of sheep No. 2. and reversing 
these additions in the third \ period. It was found that sheep No. 2 could 
not eat as much as So. 1, so a somewhat smaller basal ration was fed, 
and ov ing to lack of time the third period was omitted with sheep No. 2. 
The basal ration of sheep So. 1 consisted of 800 gm. of meadow liay 
and 200 gm. of flaxseed from which the fat had been partially extracted 
by pressing, etc.; 174 gm. of starch was added in the second period 
and 60 gm. of olive oil in the third. The basal ration of sheep NTo. 2 
consisted of 650 gm. of meadow hay and 200 gm. of the flaxseed, and 
50 gm. of olive oil was added in the second period. 

The food, urine, and feces were analyzed. Tables are given showing 
the amount and composition of the urine and feces, the amount and 
jiercentage of the nutiieuts digested, and the balance of income and 
outgo of nitrogen. The coefficients of digestibility for each period for 
each sheep are shown in the following table: 


Coefficients of difjt*1ibility in experiment* with sheep. 


X*tlOD. 

A mmsl 

I)r\ 

matU'. 

< >rv*am< 
sub 
stum t 

Pnftem 

Fat 

Crude 

fiber 

I Nitro- 1 
gen free! 
extra* t j 

Ash. 



I*i **nt 

Pt r rent 

Ttr cent Per tent Pei cent Per cent .Per cent. 

Hay sal JUxseed. 

Xo.l 

04 l'. 

07 40 

71 i*> 

70 85 

62 67 

0> 50 

26 15 

Do. 

No 2 

<4.07 

67 44 

71 47 

81 40 

62 12 

64 79 | 

24 60 

Havdaxaeed andoh\eoil 

No 1 

01 44 

Oh ">» 

71 5> 

87 

62.10 

58.77 

25 10 

Do. 

, No 2 

04 07 

07 70 

72 02 

b6 45 

65 06 

59 bl 

25 63* 

Hay.&axat**] andbtan.li ... 

, No 1.. 

07 2« 

70 It 

00 19 

08 

00 0b 

72 19 j 

26.55 


The conclusion is reached that the addition of starch to the ration 
diminished the digestibility of protein and fat, while the addition of fat 
did not affect the digestibility and absorption of protein and fat in these 
experiments but diminished the digestibility of nitrogen-free extract. 

The average amount of nitrogen consumed per day and excreted in 
the urine and feces and gain in nitrogen are shown in the following 
table: 


Average daily nitrogen balance in experiments with sheep. 


Ration. 

Nitrogen in— 

Fowl. 

Urine 

Feces. 

Gain. 

%«MUaaMd... 

x>&.................. 

Ora me 
No, 1 ... 22 04 

No 2 ... 19 89 

No 1 ... 22 04 

Now2 .. 19.39 

No 1 .. 22 04 

Grams. . 
15 16 

13 11 

14 73 1 
12 59 1 
14.69 i 

Grams 
5.92 

5 53 
6.27 
549 

6 81 

Grams 

6 96 
.75 
1.02 
1 38 
1.64 

S^^fawae6d,a^ olive oil. 

Aw Itemed, and stareb. 

__ i - 


TIa conclusion was reached that when isodynamic quantities of starch 
a*4 fotwere added to a ration the starch was a better protector of 
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The author quotes at length from his previous experiments on this 
subject and states that further experiments are in progress. 

The use of sugar in feeding ainimalg, SlALPEArx iAnn.Agron^ 
22 Jo. 6\ jjp. 261-2**0). —The author gives a short review of the 

use of sngar in feeding animals. The experiment here reported was 
made by the author with 2 lots of young rattle, and was dhided into 2 
periods of 23 days each. Each lot consisted of 1 bull and 1 heifer. A 
basal ration consisting of 2 kg. of clover bay, 3 kg. of oat stiaw. 30 kg. 
of green corn fodder. 1 kg. of cotton-seed cake, and 1 kg. of mixed rye 
aud horse-bean meal was fed per head daily. Two animals received in 
addition 300 gm. of brown sugar daily in the first period, and in the 
second period the other animals received the sugar. The animals were 
at pasture during the day. Onthe ration containing sugar the bulls 
gained 7 kg. more and the heifers b kg. more than on the same ration 
without sugar. The bulls sold for 13 ct^. and the heifers 11 cts. ]>er 
kilogram, live weight. The sugar fed was worth S\ cts. per kilogram. 

The author concludes that the feeding of sugar gave a total profit of 
II cts. in the case of the bulls and 32 cts. in the case of the heifers. 

A second experiment, with practically the same ration and of the 
same duration, was made w ith 4 milch cows. During the period when 
saga? was fed with the ration the cows gained somewhat more in 
weight than when no sugar was fed. Neither the yield nor composition 
of the milk was materially affected by the addition of sugar. 

Definite conclusions were not drawn, but the author lielieves that in 
a general way sugar tends to increase the production of meat and fat. 

On the comparative digestibility of whole oats, rolled oats, and 
crushed oats, P. Gay (Jinn. Ayr on., 23 ( lh*J(>), Xoh. 4 , pp* 145-160; 5, 
jpp. 225-344 ).—The first experiment reported was made with a sheep, 
and was divided into 3 periods. During the first period, from June 6 
to 20, 500 gm. of whole oats and 750 gm, of lueern hay were fed dailyj 
during the second period, from June 20 to July 4, the same amount of 
rolled (apttiie) oats and hay were fed; and during the third period, from 
July 4 to 18, the same amount of crushed (coneatsee) oats and hay. The 
animal weighed at the beginning of the first i>eriod 80.7 kg., ami at the 
end of the period 80.2 kg.; at the end < f the second period it weighed 
79JS kg. ; and at the end of the third period, 80 kg. The experiment is 
discussed at leugth and the results given in detail in tabular form. 

The coefficients of digestibility of the rations for the 3 periods are 
given in the following table: 

Ci ntjfrtart* of digftibiWg t» expert m< at with a sheep. 


I ! 

| Total. Protein. 


Ether 

extract. 


Xitrugwv 

free CeUutow* 
extract. 


A ah. 


' r 


hoM I fr&itm* and la#. 
EnM * firtilri wtiirilav 


i Par crat. Per mat* JVr amt. i Per cent. Par cent. Par cent. 


*.34 


«7.<n 


7ii I 

74 62 

73 59 , 


58.31 i 

mm 

72.30 t 


75.10 
78 55 
76.90 


45.55 

45.03 

44.75 


36.66 

26.56 

37.14 
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The author concludes that it is useless to grind grains which are fed 
to sheep. He believes that the results which he has obtained with oats 
can be applied to other grains, but suggests that grinding grains would 
prove oi advantage in feeding cattle. 

The second experiment, which was made with a horse, was divided 
into 3 periods. the first extending from November 22 to December 5, 
1895, the second from December 5 to 19, and the third from December 
19 to January 1,1S96. Dining the first period the horse received a 
daily ration of 3 kg. of whole oats and 2 kg. of meadow hay, during 
the second period the same quantities of rolled oats and hay, and dur¬ 
ing the third period the same quantities of crushed oats and hay. 
During a preliminary period of 6 days the animal was fed 3 kg. of 
entire oats and 2 kg. of cut hay daily. At the beginning of the first 
period he weighed 333 kg., and at the end of this peiiod his weight was 
the same; at the end of the second i>eriod he weighed 342 kg., and at 
the end of the third period, 330 kg. 

The experiment is discussed at length, and details are given in tab¬ 
ular form. The coefficients of digestibility of the 3 rations are shown 
in the following table: 


Coefficients of digestibility in experiment with a horse . 


Total 


Protein 


Ether 

e\trJK3t 


Xitiogen 

lie© Cellulose 
MCtldCt 


Ash 


Fenod 1 (whole o*ta and hay). 

Period 2 (rolled oats and ha\) 
Period 3 (crashed oats uid hay) 


Pit etnt 

Pet tent ^ Vet cc nt 

Pei if at 

Vet e*nf 

Per emu 

04 53 

71 30 40 90 

74 70 

42 00 

27 78 

6* 58 

79 15 , 59 46 

74 99 

48 t>7 

81 97 

72 73 

94 31 54 78 

75 19 

63 eu 

42 71 


The rolled and crushed oats were found to be more digestible than 
the whole oats, 92 kg. of crushed oats and 9(5 kg. of rolled oats having 
the same feeding value as 100 kg. of entire oats. The cost of milling, 
however, must be taken into account. Riugelmann’s work on this sub¬ 
ject is quoted at length. 

Experiments in swine feeding, W. A. Henry (Wisconsin 8ta. Bpt. 
1894, pp. 5-27). 

Food required during growth by full-blood Poland-China and Berkshire 
figs (pp. 5-8).—Three tests were made with Poland China and Berkshire 
pigs> 1 boar and 4 sows of each breed. The test began August 18 and 
continued 224 days. It was divided into 3 periods of 154, 35, and 35 
days. 

During the whole test the pigs were fed a grain ration, consisting of 
wheat shorts and corn meal in equal parts, separator skim milk, and 
whey. During period 2, 2 sows from each breed received half a pound 
af cotton-seed meal daily, and the 2 remaining sows and the boar 
wwrived the same amount of linseed meal. During period 3 these foods 
WNM reversed. The sows had the run of a short blue-grass pasture 
wMS winter. They were then confined in a roomy pen and separated 
1% it the time of feeding. 
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The results are expressed In tabular form. Daring the whole test 
the 3 Polaiul-Cliinas gained l,ltW lbs. and the 5 Berkshire# lbs. 
The amount of each suit of food required for 100 lbs. of gain by the tl 
breeds is shown in the following table: 

r»od rtifuind for 1* > lbs, gain in Uu weight. 


Poland B*rk- 
Hunan <1 nhirm (1 
Jwnr 4 lxur, 4 

BOW*}. wm s). 


Grain (wheat nh*orta and com snonl t 
("otton «i «m1 meal and linnet d meal. 

Bktmnulk. 

Whej. 


Pnun*U. Ptritnds. 
340 327 

l'» 15 

5 V* MO 

m 554 


Practically the same gains were made by each lot. This fact is 
farther shown in diseasing the results by substituting for skim milk 
and whey a calculated equivalent amount of grain. 

Cotton-wed mud and linseed mud as a partial tjrtdnfood for pitjs (pp. 
6-11).—The 2 periods iu the above experiments during which cotton¬ 
seed meal was fed are discussed in detail. A table is given showing 
the amount of food consumed by each lot, the average weight at the 
beginning, and the gain in weight. 

“Giving to whey and milk their grain equivalent as used m the previous trial, we 
dad that for 100 lbs. of gain, live weight, it required 492 lbs. of meal or its equiva¬ 
lent, with the pigs getting cotton-seed meal, and 5115 lbs. of meal or its equivalent. 
With the pigs getting linseed meal. Our pigs receiving linseed meal therefore ate 
84 lbe. f or 5 per cent, more of feed than did those getting cotton-seed meal. . . „ 

No deleterious effects were noticed with our pigs, but it should be remembered that 
the experiment lasted only 7 weeks and that the quantity of cotton-seed meal fed 
was very small. It is probable that cotton-seed meal can be fed to pigs successfully' 
as in our case where the quantity of meal so given is small, not over one-quarter of 
a pound daily for each hundredweight of animal/ 1 

The relative value of cooked and uncooked feed for swine (pp. 11-20).— 
This work is a confirmation of that given in the Annual Report of the 
station for 1886. It includes a brief summary of the work done at the 
station and elsewhere on this subject. The results are given of 5 tests, 
in each of which one lot was fed corn meal which had been cooked into 
a thick mush, another lot corn meal which had been moistened with 
hot water and fed at the same temperature as the mush (100°). In 3 
tests a third lot was fed a ration of equal parts of cooked and uncooked 
corn meal. The first test was made with 15 full blood and 6 grade 
Berkshire pigs, divided into 3 lots of 7 each; the second test was made 
with 12 Berkshire pigs, divided into 3 lots of 1 each; the third with 
ft crossbred Berkshire'Yorkshire pigs, divided into 3 lots of 2 each; 
the iburtk with 4 Poland-Chinas and 16 Berkshires, divided into 2 lots 
at 16 each; and the fifth with 3 crossbred Poland-China-Berkshires 
and 6 Potand^Chinas, divided into 2 lots of 4 each. In each case q 
prehmioary period of 1 week preyed the test. 

$70B-2r<fc4—S 
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Detailed results for each pig for each test are given in tabular'form, 
including weight at beginning, gains in weight, and food consumed. 
The average amount of cooked food consumed per 100 lbs. of gain 
during the 3 trials was 430 lbs. and of uncooked food 431 lbs.; and the 
average amount of mixed food (cooked and uncooked) consumed during 
the 3 trials was 448 lbs. 

“Ai> a result of these tiials we may say that under the most favorable conditions 
wo have been able to secure and with tlic gicatest care in the preparnlion of the 
cooked feed w e weie enabled to make n sa\ ing of 3.1 lbs. of meal for each 100 required 
when feeding cooked and uncooked meal to swine. With the number of pii»s fed on 
an ordinary farm it would not be profitable to attempt such a saving; in very largo 
establishments it might pay.” 

Wheat an a food for fattening hogs (pp. 20-23).—Three tests were made 
with Berkshire pigs to compare the relative value of wheat meal, corn 
meal, and a mixture of both. Tests 1 and 2, which were made with 2 
lots of 3 pigs each, were divided into 2 periods of 3 weeks. In each case 
lot 1 was fed wheat meal and lot 2 half wheat meal and half com meal. 
In each case the meal was made into a slop with water. Test 3, which 
was made vith 3 lots of 3 pigs each, was divided into 3 periods of 3 
weeks. Lots 1 and 2 were fed as in the previous test, and lot 3 was 
fed corn meal alone. Each test was preceded by a preliminary period 
of f> days on the feed used in the test proper. 

Detailed results for each test are given in tabular form, including 
weight at beginning, gain in weight, and food consumed. The average 
amount of wheat consumed per 100 lbs. of gain in the 3 trials was 512 
lbs., wheat meal and corn meal (1:1) 493 lbs., and corn meal 499 lbs. 

The following conclusions are drawn: 

“La the third trial the mixture of wheat meal and com meal was more effective 
thau either wheat meal or < oru meal when these two were fed separately. 

“These trials are too few in number to wan ant any general conclusions.' 7 

The ralue of pigeon-grann need for ntcine feeding (pp. 23-27).—Pigeon 
grass is a common weed in the Northwest. Its seed is often found in 
wheat and is separated at the mills and elevators, where it accumulates 
in large quantities. That used in these tests cost $4 per ton. 

Two tests of 3 weeks'* duration were made with 3 lots of 3 pigs each. 
Those used iu the first test were Polaml-Ohinas, and those in the sec¬ 
ond Berkshires. In each test lot 1 was fed a ration of £ ground pig¬ 
eon-grass seed and § corn meal uncooked; lot 2 a ration of § cooked 
pigeon-grass seed and i uncooked corn meal; and lot 3 uncooked corn 
meal. The pigs were fed all they would eat up clean. The pigeon- 
grass seed was stirred into boiling water and cooked for about 13 min¬ 
utes and a little salt was added. The pigs ranged in weight from 218 
to 238 lbs. at the beginning of the trials. 

Detailed results for each test are given in tabular form, including 
weight at beginning, gains in weight, and food consumed. The aver¬ 
age amount of corn meal consumed per 100 lbs. of gain in the 2 trials 
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was 535 lbs.; uncooked pigeon-grass seed and corn meal, 566 lbs.; and 
cooked pigeon-grass seed and corn meal, 522 lbs. 

In eacli trial the lot on cooked pigeon-grass seed and corn meal made 
considerably the largest gains, followed by the lot on corn meal alone. 

The following conclusions are drawn: 

‘‘Tlie liogb wliiuh. con*nme<l the most food gave the best returns for the food 
consumed. 

‘‘From our preliminary in\ estigatious and these trials we conclude that hogs will 
not take kindly to a feed where more than one-thiul of it consists of pigeon-grass 
seed meal, and that with a lation of one-third pigeon-grass seed meal and two-thirds 
corn meal somewhat more feed is required for a given gain than with com meal 
alone. When, however, the pigeon-grass seed meal is cooked, as much as two-thirds 
of the ration may consist of this material, and that when two-thirds of the ration 
is cooked pigeon-gras* seed meal and the other third com meal a gain may be pro¬ 
duced with less pounds of the mixture than on com meal alone. 

“By comparing the results of these trials with those where wheat meal was fed 
to pigs it will be found tbat our pigeon-grass seed meal compares very favorably 
with that highly prized food article/’ 

Rape for feeding sheep, J. A. Craig- ( Wisconsin 8tci. Bpt. 1H94^ pj) m 
2 )ls. .7, Jiffs. 2).—The author discusses the culture and harvesting 
of rape. Three tests were made with rape for fattening lambs. The 
first, which lasted from October 13, 1893, to November 7, was made 
with 16 wethers. Eight had been shorn and the remainder were 
unshorn. They were hurdled oil of an acre of rape. For the first 
week the lambs were fed 4 lb. of oats per head daily, and for the rest 
of the period the grain ration consisted of J- lb. of a mixture of corn 
and oats, 1:1. 

The total weight of the lot at the beginning of the test was 1,260 lbs. 
and at the end 1,400 lbs., a weekly gain per head of 2.6 lbs. The lambs 
cost 3£ cts. per pound and sold for 4 cts. per pound at the end of the 
test. Valuing the oats at $18 and the corn at $15 per ton, the acre 
of rape was worth *10.14, or at the rate of $14.48 per acre. 

The second test, which began August 15, 1894, and lasted 10 weeks, 
was made with 22 wethers. One died shortly after the beginning of the 
experiment. The lambs were turned into h acre of rape, which had been 
sown June 18 at the rate of 3 lbs. per acre in drills 30 in. apart, and had 
received 2 cultivations. In addition they were given daily an hour’s 
feeding on ordinary blue-grass pasture. For the first 4 weeks they 
were fed a ration of ground wheat. For the next 5 weeks they were 
given a ration of 2 parts ground wheat and I part oats, and for the 
remainder of the test a ration of equal parts by weight of oats, wheat, 
and linseed meal. The amount of grain fed per head daily was about 
J lb. at the beginning and 1£ lbs. at the end of the test. 

At the beginuingof the test the lot weighed 1,G22 lbs. and at the end 
2,o;i54 lbs., or a gain of nearly 2 lbs. per head a week. Valuing the 
lambs at 3 cts. a pound at the beginning of the test and 3^ cts. a 
pound at the end of the test, and considering wheat worth $16.60, oats 
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$18, and linseed meal $25 ijer ton, the rape was worth $10.12 for the 
half acre, or $20.21 per acre. 

The third test was made ^ith the lambs used in the second. They 
were put on fa acre of rape, which had been sown July 6 at the rate of 
4 lbs. per acre, but owing to an exceptionally dry season had not made 
a good growth. The test lasted from October 24 to November 7. In 
addition to the rape the sheep had the run of a pasture a short time 
each day and received per head daily 1.0 lbs. of grain consisting of 
equal parts of ground wheat, oats, and linseed meal. 

The weight of the lot at the beginning of the test was 2,035.] lbs. and 
at the end 2,177] lbs., or a weekly gain per head of 3.3 lbs. In the 
author’s opinion “‘this high rate of gain was undoubtedly largely con¬ 
tributed to by the heavy grain feeding, the pasture they received, and 
in some degree to their previous management.’ 7 

It is pointed out that in feeding rape there is danger from bloating 
and diarrhea, as the sheep eat too much of the rape at first, and the 
author advises that at first the sheep be allowed to eat the rape only a 
short time each day. 

Breeding early lambs, J. A. Craig (Wisconsin Sta. Rpt. 1891 , pp. 
42-52, jigs . 5, pis. 2). —In the first week of June, 1801, experiments 
were undertaken with 20 Shropshire ewes to test several methods of 
inducing breeding ewes to take the ram earlier than the customary 
time, as follows: For 5 days they were kept on dry hay, followed by 4 
weeks 7 feeding on green clover ad libitum . In July they were fed oat 
straw for 2 weeks, followed by 2 weeks on green clover; for a week 
they were driven each day on the road; and they were kept for 2 weeks 
in a building where the temperature was maintained at 55° F. All 
these methods were unsuccessful. 

Nine grade Shropshire ewes, previously shown to be good breeders 
and the result of about 10 years’ breeding on a Merino foundation with 
Shropshire rams, were bred to an imported Dorset ram, weighing 208 
lbs. at 4 years 9 months. Of the ewes, 9 averaged 110 lbs. in weight; 
3,130lbs.; and 2,184 lbs. They had full mouths. The 9 ewes produced 
1 set of triplets, 0 of twins, and 2 singles, 17 in all. 

The author says that in these lambs the influence of the ram is most 
prominent. The 9 ewe lambs were kept for breeding and weighed on 
the average as shearlings 153 lbs., and 7 at 2 years averaged 185.5 lbs. 
June 16,1893, at 1 year and 4 months old, these ewes, with their sire, 
were together put in a small pasture. By J uly 9 till had been bred once; 
later 3 were served a second time; and 3 failing to become pregnant 
were served in the fall. By December 21,5 ewes had dropped 7 lambs, 
of which 2 died. The author states that “ these lambs show the Dorset 
traits very strongly, as would be expected from the fact that they are 
second cross Dorsets. . . . 

“The chief point of the experiment up to this time lies in the fact 
that the characteristics of the Dorset to breed fully 3 months earlier 
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tlian other breeds is transmissible through the male line to the first 
cross. This suggests an economical and commendable method of 
establishing a flock for breeding early lambs/' 

Fall shearing lambs before fattening, J. A. Oraii* ( Wisconsin Sit a. 
Bjpt . 1894,pp. 53-59 ).—This is a continuation of work given in the Annual 
Keports of the station for 1891 and 1892 (E. S. B., 4, p. 184; 5, p. 504). 
The article contains references to previous work, and reports 2 new 
experiments—one made in 1.892 and one in 1S93. In the 1892 test 10 
grade Shropshire wethers were divided into 2 lots. The conditions of 
feeding were the same for both lots, one lot being shorn October 14 and 
the other lot was left unshorn. In the 1893 test 1G Shropshire wethers 
were divided into 2 lots. The conditions of feeding were the same for 
both lots. Lot 1 was shorn October G and lot 2 left unshorn. 

From these experiments and those previously reported the following 
conclusions were drawn: 

“(1) Fall shearing is a beneficial practice to prepare lambs that are 6 months old 
for the early winter market. 

To secure the bcnetits of fall shearing it should be done early in the season, 
at least not later than < Jctoher. 

‘‘(3) When done under such circumstances the removal of the llee<*e hastens the 
fattening, and the gain is made at a slightly cheaper i ate. 

“ (4) The results show that by shearing in the fall and again in the spring more 
wool is obtained than from a single spring shearing, but the market value of the 2 
clippings is not any greater than that of the single clipping in which the fibers of 
the fieece are longer. 

“ (5) When the lambs are to be fattened during three or four of the winter months, 
there appears to be no practical advantage in fall shearing. 

Breeding experiments, E. 0. CniLOOTT (South Dakota Sta . Rpt. 
1894, pp. 17, lb) m —Experiments have beeu undertaken to test the value 
of the Horned Dorset to cross on grade Shroi>shire ewes from a Merino 
foundation. The records kept at the station include the effect on the 
weight of fleece, size of carcass, and time required for maturity. 

The offspring of I)uroe Jersey sows and Poland-Ohina hoars have 
proved equal to if not snperior to pure-bred animals for pork, and the 
cross-bred sows have given good results as breeders. 

Pood and diet, W r . <>. Atwaier (T. S. Dept. Ayr., Office of Dxjnriment Stations , 
Charts I-lY t Aze JO by 40 hi.). —These include the following 4 colored charts: 

Chart I* Nutrients of Food and Their Uses in the Body. This shows in tabular 
form the composition of food materials as purchased, with examples of the different 
nutrients and functions of each. The definition of food is also given. 

Chart II. Composition of Food Materials. This shows by means of colored lines 
tbe percentage composition and fuel value of a nuniljer of common food materials, 
both animal and vegetable. 

Chart III. Pecuniary Economy of Food. This gives the amount of a number of 
food materials which may he purchased for 10 ets., and shows by means of colored 
lines the percentage composition and fuel value of each. 

Chart IV. Dietaries and Dietary standards. This shows by means of colored lines 
the nutrients and fuel value of the dietaries consumed by people of various condi¬ 
tions in the United States and other countries. The dietary standards for man at 
little work, at moderate work, and at severe work are also given. 
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Pood and water supply of the native tribes of Australia, R. Helms ( Trans. 
Boy. Soc. of South Australia, 16, pt. 2, pp. 251-250).—In an extended mticle on the 
nati\ e Ansti alian tribes entitled “Anthropology” the ioods and food supply, methods 
ot preparing foods, etc., are discussed at length. 

Analyses of American “dry pickled meat,” C. Amtiiou (Ztschr. Nahr. FnUrsuch, 
vnd Byg., 10 (1890), p. 212; aba. in Yierteljahr. Clam . Nahr. unit Gemwmtl., 11 (1896), 
No. 2,l>. 1G1). 

On the use of a new casein preparation, “Eucasin,” as food, E. Salkowsri 
( Deut.med. Wochensehr., 22(189(>),p. 221; abs. m Yurteljahr . (hem. Nahr. undGenussmtl., 
11 (1896), No. A p. 101). —“Eucasin” is a 'white powder, soluble in warm water, 
obtained by passing ammonia over casein. In the author’s opinion it is preferable to 
“somatose” for nutriti\c purposes. 

Edelweiss-Camembert cheese, analysis and digestion experiments, A. 

Stctzer ( Yierteljahr. Cliem. Nahr. und Genussmtl., 11 (1890), No. ?,p. 18*). —Edelweiss- 
Camembert is compared with Swiss and Gervnis cheese. Artificial digestion experi¬ 
ments were made. 

Special report on prepared foods for invalids and infants, F. N. Moore ( Penn - 
sylrania Dept. Agr. Bui. 10, pp. 11 ).— This includes analyses of a number of evapo¬ 
rated creams and unsweetened condensed milks, liqnid foods, and peptonoids and 
prepared foods for infants and invalids. The \arious preparations aie discussed at 
some length. 

The chemical composition of a number of infant foods, together with a brief 
account of analytical methods and the present standpoint regarding artificial 
foods for children, M. Blattbkrg {Arch. Hyg., 27 (1896), No. 2, pp. 105-175 ).—The 
article contains analyses of 17 infant foods. The nutrients were determined and also 
the mineral constituents. 

The advantages and disadvantages of the use of sterilized milk for infant 
feeding, H. J. Campbfll (Brit. Med. Jour., 1896, No. 1863, p. 62J-G26; Diet, and Byg. 
Gas., 12 (1896), No. 10, pp. G50-G55). —The author recommends pa stem ized in pref¬ 
erence to Bterilized milk. 

Fruit as food, A. R. Elliot (Diet, and Byg. Gas., 12 (1896), No. 11, pp. 663-665). 

The poisonous properties of sulphurous acid and salts and their use in 
articles of diet, Kioxka (Ztschr. Byg. und luff It ion sir., 22 (IS 9 b), No. 2; abs. in 
Ztschr. FJeisch. Milch. Byg., 7 (1896), No. 1, pp. 11, 12). —The author fed dogs meat 
preserved with sulphites, and found that when the dose was large the dogs suffered 
from diarrhea and other disturbances. When the dose was small but long continued, 
bad results were also obser\ed. The author theiefoie recommends that the use of 
such salts as preservatives be forbidden. 

The phosphoric acid of barley and malt, A. Fernbacii (La Bare it Us BoUsous 
fermentdes, 4, p. 81 ; abs. in YierUljahr. Chem . Nahr. und GuiUhhtnfL, 11 (1S90), No. 2, 
pp. 243 , 244). 

Whole bread, Lattmonilr (Bui. gi'n.'de Thtrap., 130 (1896). p. 319; Chem. Ztg,, 
1896, p. 14S; abs. in Yierteljahr. Chem. Nahr , und Gtnimnitl., 11 (1896), No. 2,p. 201 ).— 
According to the author, when properly prepared the bread contains more 1 nitrogen, 
fat, ash, and phosphates than ordinary white (Paris) bread. 

Foods; their composition and analysis, A. W. Blytii (London : C. Griffin Co., 
1896,4th ed.,pp. 768). 

Chart showing the anatomical structure of vegetable foods and condiments, 
F. Rosen (Avatomische Wandtafeln der vegetabilisclien Nahrungs - und (lenussmittd; 
Breslau, 1896, Pt. II). —Five charts showing the structure of mustard, coffee, and 
several coffee surrogates. 

Diet for school boys (The Bospital, 20 (1896), Nos. 513, p. 275 ; 514, p. 59; Diet, and 
Byg. Goa., 12 (1896), No. 10, pp. GIG-618). 

Howto live well on 25 cents a day, Mrs. G. Llmc’KE (New York: J. D. Ogilne 
Pub. Co., 1896 f pp. 170) —Daily menus for 6 weeks, with directions for preparation, 
sre given, and much advice on preparing a wholesome and nutritious diet at a mod¬ 
erate cost. 
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Monk and Uffelmann’s nutrition of man in health and disease, I. Munk and 
0. A. Ewald (Mimic and Tffehnann's Erndhrung des gesundtn und Lranfon Henschen. 
Vienna und Leipsic: Urban und Sobtcarzenberg, ISO 7, 3d ed..pp. S , 191 t. 

Diet in sickness and health, Mis. E. Hart ( London: The Scientific Press , 1S9G, 
pp. SID, figs. 17). —A clear and caieful summary of the subject, with practical ai^pli- 
cation. The introduction U by Sir Henry Thompson. Foods and food values, alco¬ 
hol, cocoa, tea, coffee, chocolate, and similar prodncts are discussed at length, ami 
diets and dietaries suited to different conditions and pioctical diiections for prepar- 
ing many of the foods suited to various forms of disease arc gi\ en. 

Analyses of some substances sold as cream of tartar, G. F. Payne ( Georgia 
Dept. Agr. Bui. 32, pp. 24-38). —This article is reprinted from the Druggists' Circular. 
The author reports analyses of 11 substances sold as cream of tartar. Out of 10 
samples purchased 5 contained absolutely no cream of tartar, 2 contained less than 
57 per cent, and 1 less than SO per cent. 

The economic value of cotton-seed hulls as a feeding stuff; G. F. Payne 
(Georgia Dept. Agr. Bui. J3, pp. Jo-JS).—This i*» an address delhered before the 
Georgia State Agricultural Society at its meeting at Augusta, Georgia, February 15, 
1893, briefly summing up the subject. 

Analyses of feeding stuffs, J\ W. Morse (Xtw Hampshire Sta. Dpi. 1^04, pp. 118- 
130). —Tabulated analyses of Nutriotone, gluten meal, gluten feed, Thorley food, 
oat feed, corn silage, apple pomace, and o.it-straw silage and apple pomace. 

Microscopical examination of concentrated feeding stuffs (Sachs, landic. Ztschr 
1890, Xo. 30, pp. 220, 227 ).—Statistics of Pomeranian analyses. 

Feeding experiment with fresh gxapevine leaves, J. Sawek (Tirol, landw. 
Bldtter , 13 ( 1890), Xo. 1 /, p. 118\. —A cow with a calf 1 week old was led 16 to 48 kg. 
of fresh grapevine leaves per day for 9 days. No bad effects on the cow or calf were 
observed. 

Principles of stock feeding and some New Mexico feeding stuffs, A. Goss 
(A7 j«? Me.ricoSta. Bui. 17 , pp. 33-34). —The author discusses the use and composition 
of foods, and comparison and valuation of ieeding stuffs, quoting the results of a 
number of investigators. The a^rage composition and digestibility of a number 
of American feeding stuffs are quoted, and the com position and the computed 
digestible nutrients of some New Mexico feeding stuffs are also giver. These 
inclnde prickly pear, sotol, alfalfa, corn stover, millo maize stover, white Kafir com 
stover, pearl millet stover, tornillo beans, mcsqnite beaus, ordinary gramma grass, 
black gramma grass, 6 weeks' gramma grass, tall gramma grabs, bunch grass, barn¬ 
yard grass, vine mesquite grass, salt grass, corn, millo maize, white Kafir corn, red 
Kafir corn, Egyptian corn, pearl millet, German or golden millet, and wheat bran. 
A detailed description of some of the lesser known feeding stuffs is given. Feeding 
standards are quoted and methods of compounding rations explained. 

The control of feeding stuffs in 1895, F. Barns tein ( Siickb . landic. Ztschr1890 , 
Xo. 37, pp. 447-149). 

Farm foods, or the rational feeding of farm animals, H. H. Cousins (Translated 
front E. ron Wolff's Landwirtschaftliche Fuller ungslelire. London: Gurney A Jackson, 
1893, 0th ed., pp. XVI, 303). 

Protein metabolism when antipeptone is consumed, C. Voir (8it?ungaber. beyer 
Acad. Wissensch., 23 (1890 ), Xo. J, pp. 443-lib; abs. in Vierieljahr. Chem. Xahr . und 
Genussmtl It (1890). Xo. ?, p. 103). —Feeding experiments showed that while albu- 
rnose could replace protein, antipeptone could only act as a protector of protein. 
The author believes that this does .away with the theory that protein must be 
changed to peptone before it is absorbed in digestion. Antipeptone must be 
regarded as a more complete cleavage product of protein. 

Uric acid and diet, A. Haig ( Brit. Med. Jour.. IS00, Xo. 1800, pp. 913-917, dgms. 
5 ).—The author shows the effect of diet on the uric acid content of the urine and 
discusses uric acid in its relation to disease. 
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Pathology of metabolism; a text-book for physicians and students, (\ \on 
N ooieimx (JLehrbuih dor Pathologic dts Stoffwtohselsfur Airsie und Studirendt . Periln: 
August Eirschicald, 1S9 ?, pp. A III, 402).— 1 The hook includes extended chapters on 
noimal metabolism and metabolism in fever, disease's of the digestive and circula¬ 
tory systems, diseases of the kidney s, and other pathological conditions. Bibliog¬ 
raphies are gi\ en at the end of each chapter, and summaries of the results ■which 
have been obtained by various imestigators. 

Communicability to man of diseases from animals used as food, H. Htuihend 
(Jewish Chron ./ Diet, and Egg. Gciz., 12 (IS90), Xo. 10,pp. 011-014). —This is a popular 
article showing that disease can be communicated to man from animals and insist¬ 
ing on the need of inspection. 

Tuberculous infection fiom food, C. E. Winslow (Jour. Amer. Mid. Assn.; 
reported in Diet, and Egg. Gas., 12 (ISOh), Xo. 10, pp. (>21-024). —In a lecture the author 
points out the danger of infection from milk, meat, and other articles, and insists on 
the need of inspection. 

Poisoning by potatoes (Ztschr. Xalir. Tntersuch. und Egg,, 10 (189G), No. 17, p. 
29b). —Three hundred and fiity-se\en soldiers in a battalion of the Austrian army 
showed symptoms of solanin poisoning. The potatoes used for food were examined. 
Fresh potatoes contained 0.01 to 0.046 per cent solanin, while sprouted potatoes con¬ 
tained 0.08 to 0.116; those with sprouts 4 cm. long, 0.212 per cent. The sprouts 
themselves contained much more. Old potatoes (1 year) or those which have laid in 
a cellar and shriveled and small potatoes which were air-sprouted were considered 
to be particularly poisonous. Such should not be eaten. 

Relative efficiency of animals as machines, M. Mills (Amer. Nat., 30 (189G), No. 
368, pp. 784-793). —A paper read at the Buffalo meeting of the American Association 
for the Advancement of Science. The author does not think it sufficient to formu¬ 
late diets and nutritive ratios in terms of the chemical constituents of foods. 

Feeding wheat to hogs, E. C. Ciiilcott (South Dakota Sta. Dpt. 1894, Bulletins, 
pp. 1G, pis. 5). —Bulletin 38 of the station (E. S. R., 6, p. 161), bound with the Annual 
Report. 

Grain feeding lambs for market, J. A. Craig ( Wisconsin &ta. Dpt. 1894, pp. 00-S 7, 
pis. 2, dgm. 1). —This is a reprint of Bulletin 41 of the station (E. S. R., 6, p. 661). 

California Angora goats (Amer. Cultirator, 38 (1890), No. 42, p. 1 ).—A popular 
article with some shearing statistics. 

Annual reports of the live stock associations of the province of Ontario, 
1895-96 (Ontario Dipt. Agr ., pp. 100, figs. 10). 

Practical poultry feeding, Mrs. L. Rawrox (Dept. Agr . Brisbane, Bui. 8, 2d ser., 
pp. 44, figs. J). —This bulletin dimusses at length poultry houses, feeding, caio, dis¬ 
eases, food value of eggs, cai>ouiring, and incubators. Attention is given to ducks, 
turkeys, geese, and guinea fowl as v ell as chickens. 

Red saddled Yokohamas ( Deut. landw. Presse, 23 (1890), p. 727, pi. 1). — A 
description is given of this breed of poultry. 

Animal reports of the poultry and pet stock association of the province of 
Ontario, 1895 ( Ontario Dept. Agr., pp. G3, figs. 7). 


VETERINARY SCIENCE AND PRACTICE* 

On the efficiency of tuberculin as a diagnostic agent in tubercu¬ 
losis, H. L. RrssELL (Wisconsin Sta. Spi. l(m, pp. 166-195, fign. d).— 
In this article are reported tests made with tuberculin upon 4c herds and 
some isolated cases. The tabulated data show the temperatures before 
and after injection, and autopsy records are given of 28 animals in the 
station herd. 
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In the test of the station herd tuberculin from this Department and 
from Berlin was used, but the quantity of the latter was too small to 
permit a fair comparison. In the first inoculation of the station herd, 
22 of the ^0 animals treated responded to the test. 

“Nine were inoculated with Department tuberculin, of which. C showed reaction 
temperatures. Of the 21 inoculated with imported tuberculin, 10 were mature and 
11 were young stock. Of the 10, 7 were diagnosed as diseased; and of the young 
animals, 9 out of the 11 showed a diseased condition by the test." 

After about 7 weeks a second test was made with the full grown 
animals, using in all cases a different kind of tuberculin from that which 
was first employed. 

“In this second test of the 9 animals that were inoculated with imported tuber¬ 
culin only 2 showed a leaction fever, while of the 9 treated with Department 
tuberculin 7 v ere diagnosed as diseased. . . . 

“In two instances reaction temperatures were noted upon the second injection 
after they were declared healthy by the first. As the lapse of time between the two 
inoculations in these cases was 7 week*,, it is possible that they might ha\ c contracted 
the disease dnriug this interim, especially as they wcie kept under xhe same condi¬ 
tions as before with a held two-thirds of which were known to be tuberculous." 

It was noted that in several instances animals failed to react with a 
light dose of tuberculin that had reacted upon the first injection with 
a full dose 7 weeks previous. In every one of the 25 animals diagnosed 
as diseased tuberculous lesions were present, and in one instance a 
tuberculous condition was found in an animal that had given no reac¬ 
tion. 

The results of the tests of all herds are summarized in the following 
table: 


Summary of results of tuberculin tests. 
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1 Isolated casea are included nnder Herd V. 


In conclusion, tlie author states that the tuberculin test has failed in 
only 1 case. Out of the 30 animals condemned by the test only 7 had 
been recognized as tuberculous by the physical examination; and it 
has detected nearly 5 times the number of cases discoverable by the 
ordinary method. A full set of auteinoculation temperature readings 
is considered necessary to make a correct diagnosis more certain. 

Additional report upon tuberculin tests, H. H. Lamkon (Xew 
Hampshire Sta. JBvl. 31, pjt. 19-Si ).—Notes and tabulated data upon 
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tuberculin tests upon tlie station herd. Ten head of young cattle were 
tested for the lirst time, and 10 other cattle, Oof winch had been m 
nuarantine. Three of the cattle were condemned as being 1 uberculons, 
wliile tlie others were decided to be free from the disease. The tables 
show the temperature records of the test. 

The infectiousness of milk from tuberculous cows, II. Ij. kus- 
sell (Wisconsin tthi. W ^91, pj>. 196-100).- The author states that 
while some experimenters believe that the tubercle bacilli are only pres¬ 
ent in the milk where there is a demonstrable lesion in the udder caused 
by the disease, others hold that tuberculous animals produce infectious 
milk, even though the disease may not he present in the lacteal organs. 

Babbits and guinea pigs were inoculated with milk from a number of 
tuberculous cows in the station herd, using the fresh milk or tlie sedi¬ 
ment in the bottom of sterilized Erlenmeyer flasks in which the milk had 
been treated centrifugally. The results are tabulated. The experi¬ 
mental animals were infected by the milk of one animal only. Tier 
udder was badly swollen, and a microscopic examination revealed the 
presence of numerous tubercle bacilli in it. 

The author’s conclusions are as follows: 

“From these limited experiments the conclusion in this case seems warranted that 
tho milk from these tuberculous animals was not infections where the disease was not 
localized in the udder. Even where the udder was possibly affected tlie bacilli were 
not present in the milk in sufficient quantities to call forth a diseased condition in 
the susceptible animal inoculated with small quantities (1 to -1 ec.), except in a single 
instance, where tho animal had the disease in an aggravated form. These results add 
somewhat to tho data on this subject, but tho amount of evidence must l>e consider¬ 
ably augmented before definite conclusions are drawn as to tho infoctionsness of milk 
from tuberculous animals where the diseaso does not affect tho udder." 

Relation of separator slime to tuberculosis in hogs, II. L. 

Bussell (Wisconsin Sftt. Rpt. 1891, pp. 201-201). The author men- 
tious the observations of some German writers to tbe effect that in 
Germany and Denmark the percentage of tuberculous hogs is much 
greater where the cream is raised by separator than where it is raised 
by gravity. 

August 23 four C-weelcs-old pigs from tho same litter were divided 
into 2 lots and fed on skim milk aud grain—equal parts of shorts and 
com meal. One lot receiveddn addition the separator slime from the 
University creamery, amounting to 7 or S lbs. a week, or 5.4 per cent 
of the whole amount of food consumed. The test ended November 10 
and the pigs were killed November 13. The autopsies showed no signs 
of tuberculosis. 

According to the author the experiment shows that the separator 
slime when fed in the proportions stated did not have infectious prop¬ 
erties when introduced into the digestive tract of the animal. 

Check list of the animal parasites of chickens, A. IIaksaix ( V. S. I)ept. Ayr., 
Bureau of Animal Industry Circular 0, pp. 7).—This list is intended to contain all of 
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the animal parasites of tlie barnyard fowl recorded nj) to the present time. 8ixty- 
seven species are listed, classified under Trotozoa, Tiematodes, Cestodes, Nematodes, 
Arachnids, and Insects. A synonomy of the different species is given, and in addi¬ 
tion the habitat in the host. 

Check list of the animal parasites of turkeys. A. Hyssall ( V. s. Dept...lgr 
Bureau of Animal Industry Circular l!.pp.3). —This consists of a list of II species and 
their synonyms, classified under Protozoa, Trematoda, Cestoda, Nematoda, Arachnids, 
and Iuseeta. 

Concerning the recognition of splenic fever in the blood and animal tissues 
by microscopical examination, G. Marpmanx (ZUehr. anqeic. Mlkros., ? pW), 
So. 7,pp. 103-190). 

Tuberculosis in relation to animal industry and public health, J. Law (Sew 
York Cornell Sta. Bpt. ISM, Jppcnpp. K >1-1,17'). —A reprint of Bulletin do of the 
station (E. S. It., 6, p. 77). 

Experiments with tuberculin on non-tuberculous cows, J. Law j Sew York 
Cornell Sta. Bpt. 1894, Appni ., pp. 059-0 ?**).—A reprint of Bulletin S2of the station 
(E. 8. R., G, p. 1023). 

Report of the veterinary department, A. W. BrrriXix ( Indiana Sta. Bpi. ISOS, 
pp. 33,34). —Brief notes on the work xmrsued in this department diuing the year, 
special attention being paid to the antiseptic treatment of \n oumls and to the organ¬ 
isms producing septics; to the study of milk sickness, a disease resembling anthrax; 
notes on hog cholera in the State, and on 2 poultry diseases. The station herd was 
tested with tuberculin, tlio result beiug that 5 of the 28 cattle gave posith e reaction 
and were found to be tuber< nlous on post mortem. 
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On the comparative feeding value of linseed meal, com meal, 
and wheat bran for milch cows, F. W. YToll ( Wisconsin Situ Itpt. 
1894 , pp. 113-130 ).—This experiment was made with 12 cows divided 
into 3 lots of 4 each. After a preliminary period of 1 week, the experi¬ 
ment was began Janaary 2, 1893, and was divided into 3 periods of 4 
weeks each, separated by preliminary periods of 1 week. All the cows 
received throughout the test a basal ration consisting of 8 lbs. of oat 
hay, 4 lbs. of shorts, and yellow dent corn silage ad libitum (about 39 
lbs. per head). In addition 4.2 lbs, of linseed meal, 4.1 lbs. of corn 
meal, and 4.1 lbs. of wheat bran per head per day were compared with 
each other in alternating periods. The composition of the feeding stuff 
used is given, together with full data for each cow for each period, 
including analyses of the milk. All the cows gained in live weight 
during the experiment from G to 79 lbs. per head. 

lt There was a gain in live weight on corn meal and on wheat bran over the weight 
of the cows while on linseed meal; as regards the water drank, the figures show that 
the eows drank most water while on linseed meal, less while on wheat bran, and 
least while on corn meal.” 

Concerning the composition of the milk, the author states that— 

4k On the average corn meal produced milk containing a lower percentage of fat 
and solids and a higher percentage of solids-not-fat than linseed meal; and produced 
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milk containing a> low er percentage of solids, solids-not-fat, and lat than when t bian; 
wheat bran produced milk < ontaming a higher percent age of solids and fat and a 
lower percentage of solids-not-fat than linseed meal." 

For the solids-not-fat the results were less uniform and the changes 
less marked. 

(Considering the effect of the different rations on the yield of milk 
and milk fat, the author says : 

“These results do not show any material ditieienco in the influence oi* the II con¬ 
centrated feeds on the production of milk and fat under the conditions present in 
this experiment. Linseed meal gives a slightly hotter result than corn meal or 
wheat bran, and the latter 2 ieeds give practically the same results, the main 
difference lying in the somewhat higher fat content of the milk on tho'bran feeding." 

Microscopic examinations of the milk were made during the first 3 
days of the first and fourth weeks of each period. The globules in 
0.0001 emm. and theirrelative size were determined. “ The results would 
indicate that both wheat bran and linseed meal have a tendency to 
increase the size of the fat globules in cows’ milk.’ 1 ' 

The following general conclusions are drawn: 

“The data given show that under the conditions present in this experiment (hero 
was practically no difference in the immediate effect of the corn meal and (ho wheat 
bran on the yield of the milk, and that there was a small difference in iu.\ or of the 
linseed meal; as regards the production of fat, both linseed meal and bran give better 
results than corn meal, neither of these differences being, however, very marked. 

“The plan of the experiment precludes a study of the effect of these foods beyond 
the time when they were fed." 

The results are also discussed from a pecuniary standpoint, and the 
opinions of other investigators regarding linseed meal are ({noted. 
The author believes that under the conditions ordinarily existing in tlio 
State linseed meal should only be fed in small quantities to cows, 
the bulk of the grain ration being made up of cheaper grains or refuse 
products from them. 

Tests of dairy cows, 3. W. Decker (I Viscontin> Nt<t. tipi. 1W) /, pp. 
205-219 ).—1 hiring 4 years the station made over 00 tests of cows, lasting 
from 1 to 7 days, for breeders and agricultural associations. The results 
of these tests are grouped in different ways and discussed: 

“ [Iu regard to the effect of ago upon the quality of milkj the inference is that 
the difference between different ages is very small, if, indeed, there is any at all. 
In some cases where the same cow has been tested at different ages there is found a 
considerable difference in the percentage of fat in the milk, but the richer milk is 
sometimes found in the first and sometimes in the second test. If in such cases the 
influence of advancing lactation in improving the quality of milk is considered, 
most of the difference will disappear." 

Tlio record is given of 1 Jersey cow tested morning and night for 5 
days, which showed wide variation: 

“During the second day she gave 2\ times as much fat as upon the first day, 
although the quantity of milk was increased only one-third. The greatest difference 
between any two milkings was found on the evening of the first day and the next 
morning, where the difference amounted to 5,8 ncr cent fat." 
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A herd of 8 cows, to which the above belonged, was tested morning 
and night for 5 days, the interval between the morning and night 
milkings being the same. The morning's milk was richer in 17 cases, 
the night’s milk in 21 cases, and in the 2 remaining cases the morning’s 
and night's milk were the same. 

A number of tests were made of herds at home and at fairs. In the 
first, on a herd of 8 cows, whiclv had only been brought some 3 miles 
to the fair, the yield of milk was practically the same at the fair 
grounds as at home, and the average fat content was 0.60 per cent less 
at the fair than at home. Two did better at the fair than at home, 
while with the others the reverse was true. 

The second trial was with 2 ITolstein cows which were taken by rail 
to fairs at different places in the State. There was practically no dif¬ 
ference between the yield and composition of the milk at home and at 
the fair. A week later these cows were taken to the Indiana State 
Fair, and the week following to the Illinois State Fair. At the latter 
place they were tested. The results show that there had been a great 
falling off* both in yield of milk and in the per cent of fat, probably due 
to the fatigue and excitement of the journey.'' 

The case is mentioned of a Jersey cow which gave 11 lbs. of milk 
with 10.7 per cent of fat at the fair grounds, and the next morning 
gave only 8.0G lbs. of milk with 7 per cent of fat. Another Jersey cow 
taken only a short distance to a fair gave during the night and morn¬ 
ing following this 41.13 lbs. of milk with 2.46 lbs. of fat. In a 7-day 
test the following week the same cow averaged in 24 hours 41.71 lbs. 
of milk with 1.07 lbs. of fat. * 

“At no time (luring the hoiue teat did her milk contain m high a per cent of fat as 
at the fair, although the (jnmitity of milk was about the samo iu both cases. The 
yield of fat during the week's test at home was 13.81 lbs. If sbe had given milk 
which averaged as rich as her test at the fair showed, she would have yielded 17.22 
lbs. of fat during the week/' 

Oases showing the effects of other irregularities in treatment are 
mentioned. 

The fat globules in cows’ milk, F. W. Wold (Wisconsin iSta. Jtyf. 
1891,2>2 } * 223-239 ).—The results are given of microscopic examinations 
of the milk of cows in the World’s Fair dairy test at Chicago and of the 
station herd. The work in connection with the World’s Fair dairy test 
was done between August 26 and October 18,1803. The official sam¬ 
ples were used for this examination. Samples of the mixed morning’s 
and evening’s milk of the herd were examined daily for 4 consec¬ 
utive days, and composite samples covering 4-day periods were examined 
in the case of the milk from single cows. The resnlts of these examina¬ 
tions, together with other data relative to the yield of milk and fat and 
the percentage of fat from official sources, are fully tabulated for the 
90-day butter test, the 30-day butter test, and the heifer test. The 
results are summarized. 
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“Tlio data were obtained from 99 cows in all, and those of single 
determination from 08 cows. The average determinations of the milk 
from the different herds have been calculated, and were as follows: 

Nummary of examination of fat globule*. 


JBi eed tist Xo. 2 (Uit-dai/ butttr ft it ); examinations 
made Any. JU-2U. 

Jersey. 

(iucrnscy. 

Shorthorn. 


Average Number Vveniim 

Number 

ntfSth- tom 

* iiig. niiiu. 


Vm. 

200 0.00305 

an .00358 

177 .00335 


Average . 


Bvted test Xo. J {30-dait buttt r test ); < xaniinations 
made Aug. ,10-Sept. 2 and Sept. 2J-2S. 
Jersey. 

Guernsey. 

Shorthorn.. 


Average . 


Breed test Xo. 4 (heifer test ); examinations made 
Oct. 1-i. 

Jersey. 

Shorthorn. 


Average for all breeds anil tests. 


“Twelve new cows were included in tlie test No. 3, axul the number on the test 
decreased to 13 cows from each herd. In tests Nos. 2 and 3 the average size of the 
globules in the milk from the different herds was largest with the Jerseys, the 
GuemBeys coming next, and the Shorthorns last. In the heifer test, on the other 
hand, the Shorthorns had the larger average globules, in spile of the fact that they 
•svere 41 days further advanced in the period of lactation than the Jersey heifers, 
which would naturally bring a diminution in the size of the globules. The aver¬ 
age results for all herds and tests were 137 globules in 0.0001 cmm. and a relative 
size of 289, corresponding to an average diameter of 0.00391 mm., the results having 
been obtained with cows 128 days in milk.” 

Attention ivS called to tlie case of a Shorthorn cow apparently in good 
health, whose milk contained only 19 globules i>er 0.0001 cmm., the 
average relative size being 19S2, L c., the average diameter of the glob¬ 
ules was 0.00749 mm. 


“If we calculate the average data of the determinations of the globules in the 
milk for the individual cows, considering the quality of milk i»roduced by each ani¬ 
mal in each case, wo have the following statement: ” 

J re rage number and size of globules in milk • of different breeds. 

j Number of globule* in 0.0001 Matlv( . h1m „ r R 77ul7 ” 



Jersey, j 

Guern- • 

w*y- 1 

Short¬ 

horn. 

J ereey. 

Guern¬ 

sey. 

Short¬ 

horn. 

Breed test Xo. 3. 

! 

I 

i 

I 

i 



Herd milk (average of Aug. 30-Sept. 2 

! 

! 





and Sept. 23-28). 

Average for milk from single cows 

314 | 

l«l 1 

302 

337 

207 

214 

(average of examinations made Ang. 
30-Sept. 23).... 

144 

100 ^ 

131 

313 

202 

211 

Breed test Xo. 4. 


1 I 





Herd milk (average Oct. 1-4). 

Average for milk from single cow 

150 

1 

Ml 

309 


504 

| 


1 | 


1 

I I 

(Oot. 1-4). 

147 

i 

|. 

79 

310 


499 
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“Tlie results are remarkably uniform and illustrate emphatically the 
correctness of tlie Babcock method of enumeration of fat globules in 
cows' milk/’ 

The microscopic examinations of the milk of the uni versify herd were 
commenced in 1888 (E. S. It., 2, p. 454), and were continued to the 
spring of 1894, when they were suddenly terminated by tuberculosis in 
the herd, which necessitated killing all but 2 of the cows. The main 
object was to study the influence of advancing age on the size and 
number of the fat globules. The data for the individual cows are tab¬ 
ulated in detail and are summarized for the beginning and end of lac¬ 
tation for different breeds and for different ages. The data for the 
beginning and end of the period of lactation are summarized below. 

Fat globule* In cow* milk at beginning and end of period of lactation. 


At beginning of lactation period. At end of lactation period. 


Nmn- 


I 


Name. 

ber of Num- 
lacta- berot 
tion glob- 
pe- ules 
nods per 
in- 0.0001 

1 < lnd- omm. 
eil. 

Aver- Av< r- 
age a £6 

Relu- yield tat 
tire of | con- 
size. milk tent 
per j of 
day. milk. 

Days 

from 

calv¬ 

ing. 

Num¬ 
ber of 
glob- : 
ules 
l»er 
0.0001 
emm. 

Rela¬ 

tive 

size. 

1 

Aver- A\er- 
age age 
yeild fat 1 
of con- 1 
milk tent 
per of 
day. milk. 

Days 

from 

calv¬ 

ing. 

Sylvia. 

. 4-2 

137 \ 

i Lb 

360 121.33 , 

Tr.et. 

4.70 

1 17 1 

1 298 

1*5 

Lb*. 

11.55 

Pr. ct . 
5.2s 

268 

Topsy. 

Bessie. 


123 1 

306 

27.40 1 

4.41 

29 1 

1 291 

138 

15.21 

3.9b 

284 

. 3-2 

104 , 

363 

19.45 i 4. fc5 

25 

1 404 

151 

6.90 

6.78 

263 

Bunn. 

. <5—4 ( 

, 124 

359 

30. &3 

3.92 

27 

I 356 

99 

7.39 

3.38 

281 

Mattie. 

. 2-3 ! 

y T3 

i 210 

27.02 

3.55 

20 

| 404 

101 

15.15 

3.45 

204 

Beauty. 

. 5-1 

1 103 1 

1 220 

24.78 

4.16 

15 

I 575 

89 I 

10.02 i 5.09 

294 

Sylvia 2d. 

. 1-3 

103 , 

450 

24.10 

4.02 

i 21 

1 308 

197 

9.16 

5.75 

302 

Governor s Heifer. 

. 1-1 

10S ! 

1 454 

26. 26 

4.90 

1 12 

1 231 

244 

i 2.66 | 5.75 

396 

Daisy 2d.. ... 

. 3 2 

145 

325 

29.84 

4.54 

1 18 

1 396 

141 | 

| 6.78 

5.23 

♦ 323 

Rosette. 

. 4-2 

131 

423 

17.14 

4 96 

15 

271 

198 

| 3.87 

, 5.33 

299 

Bessie 2d. 

. 3-1 

150 

352 

21.83 

5.15 

I 16 

337 

188 

9.48 

1 6.24 

331 

Gay . 

. 4-2 J 

112 

4 S3 

20.42 

4.80 

15 

220 

203 

1 7. 73 

1 4.3 8 

257 

Galena. 

. 4-1 1 

179 

272 

2b. 45 

4.73 

1 13 

404 

115 . 
109 1 

15. 56 1 

1 4.33 

288 

A aggie. 

Olothilde. 


115 

260 

37.88 

2.92 

1 13 

376 

1 2. 55 ! 

, 4.13 

395 


159 

198 

38.54 

2.69 

12 

767 

64 

12.88 

2.77 

203 

Melvina. 

. 3-1 

103 

216 

15.75 

4.15 

1 22 

411 | 

93 ! 

i 4.08 

3.75 

268 

Cowslip . 


1U7 

417 

23.97 

4.39 

1 21 

315 

136 

,10.60 

4.25 

379 

Besnine. 



. 542 

33.40 

5.04 

, 15 

259 1 

230 

1 6.82 

6.22 

355 

Bryant. 

. | 1-1 

1 lift | 

| 353 

29.80 i 4.15 

1 18 

343 

148 

|15.24 

4.98 

254 

Average. 


13b 1 

i 

| 348 

26.22 

1 4.26 

i 18 

1 w . 

140 j 

9.14 

4.64 

297 


“Tlie average number of globules per 0.0001 emm. for all cows is, at the begin¬ 
ning of ihe lactation period, 138, and at its end 367; tlie average relative size of the 
globules is 348 and 149 for the beginning and the end of the lactation period, 
respectively; the latter figures correspond to a diameter of the average sized 
globules of 0.00419 and 0.00316 unn. t respectively.” 

The milk of 0 cows was examined for fat globules at the beginning of 
4 consecutive periods of lactation, that of 12 cows at the beginning of 3 
periods, and that of 16 cows at the beginning of 2 periods. At the end 
of the lactation period the milk of 2 cows was examined for 3 years and 
of 11 cows for 2 years. 

u [The results as tabulated] fail to disclose any (striking difference as to the influ¬ 
ence of advancing age on the fat globules in milk. The tendency seems to be toward 
fewer globules and a somewhat larger size with increasing age at the beginning 
of the period of lactation, aud at its end the opposite seems to hold true. The differ¬ 
ences found are, however, not very marked.” 
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The data obtained in connection with the World’s Fair test are also 
tabulated according to the age of the cows. Although there was con¬ 
siderable difference in the average time since calving, u the general 
tendency seeius to be toward a slightly increased number of globules 
per unit of milk with increasing age, and a similar decrease in the 
average size of the globules.” 

The sources of bacterial infection and the relation of the same 
to the keeping quality of milk , II. L. 1^ us sell ( Wisconsin tita. Kj)t , 
1894 , 2 >P' 150-165, fiys. 3 ).—The sources of infection are discussed in a 
popular way under the heads infection from unclean vessels, from 
foremilk, from animal and milker, and from the barn air, and some 
experiments are given bearing on these points. As showing the advan¬ 
tage of sterilizing milk vessels with steam, covered milk pails were 
used, one of which had been cleaned in the ordinary way and the other 
sterilized with steam for half an hour. The udder of the cow was 
thoroughly washed, the hands of the milker cleaned, and the first por¬ 
tion of the milk was rejected. Gelatin cultures of the milk drawn in 
each pail showed 165 germs per cubic centimeter in the milk from the 
sterilized pail and 4,265 germs per cubic centimeter in that from the 
pail cleaned in the ordinary way. The latter soured in 23 hours, while 
that in the sterilized pail remained sweet hours longer. 

u Numerous repetitions of the same method of procodiuo often showed still gieater 
differences, m some cases there being a difference of 15 honis in the length of time 
before the milk began to turn. These experiments were confined entirely to the 
milking vessels, but the same influences are at work in connection with all other 
kinds of dairy utensils. Cans in v liich the milk is set for creaming, all dippers, and 
strainers should be rendered as germ free as possible, so that the number of organ¬ 
isms added to the milk will lie reduced to a minimum. Under average conditions, 
it may be confidently asserted th.it, xvith this simple precaution alone, the market¬ 
able period, i.e.jthe length of time during which milk aomains sweet, may lie 
extended ironi C to 10 houis.'* 

In another experiment the milk drawn first from each duct was kept 
separate in a sterile flask. This was found to contain 2,800 germs per 
cubic centimeter, while the remainder of the milk averaged only 330 
germs. 

u TIie character of the bacteria In ea<h sample presented marked differences; 
those in the foremilk belonged to a single species of the lactic acid gronp of organ¬ 
isms, while those in the mixed milk were included under several different forms, the 
majority of which belonged to the rennet-forming species that produce sncli pro¬ 
found changes in the character of the milk.” 

The cow and the milker are shown to be important sources of infec¬ 
tion, and it is recommended that the udder and iiank of the cow be 
well carded and brushed, the udder washed, and the hands of the milker 
cleaned with soap and warm water immediately preceding milking. 
“It is also well to have the milker, especially the upper portion of his 
body, clothed in an outer garment kept for this purpose.” 

^Numerous experiments are reported in regard to this matter, the 
jnetbod being to expose a gelatin culture dish underneath the cow at 
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the height of the milk pail and in close proximity to the same while 
> the milking is in progress. The results of some of these experiments 
are summarized below: 

JEffett of waking udder on the baitiria in milk. 


Estimated number 


Date. 1 

! 

i 

1 of bacteria <le 
posited per mm 
nte on 78 sq. m fteduc- 
: rn . . of surface (10 1 turn of 

Treatment ut cons inch milk pall.) oruan- 

- lama. 

Ordinal y Udder 

1 i comli .and flank 

| turns. | masked. 1 

November 6. 

November 10. | 

November 24. 

Eebrnarv 20_ _ .. _ _. 

„ rtrenit. 

Stabled . 1C, 400 2,600 85 

-—do. 4,010 1 1,80()| 54 

. do ., 1,700 560 | 66 

--..do .1 4 105 1,370 69 

dn_ 1 i amt i *>7 

August23 .| Pastmed. 1 3 260 114 06 


During the last trial the germs due to those floating in the air were 
checked by exposing a plate to the air under similar conditions. 

“ While 114 germs were deposited under the cow, 65 wen* found on the plate exposed 
simply to the air. The extent of diminution is therefore really gi eater than would 
appear from the foregoing table.” 

In feeding hay, straw, or coarse dry fodder the barn air is much 
infected with dust particles to which bacteria are attached in large 
numbers. A gelatin plate exposure made in tbe stalls during the feed¬ 
ing showed that over 160,000 organisms were deposited in a minute on 
an area covered by an ordinary milk pail. 

“ These settle with the dust, and in doing so inevitably gam access to the open milk 
vessels. In this way the liay bacillus and allied forms that are of a resistant char¬ 
acter find their way easily into the milk. This source of danger can be eliminated 
by feeding moistened feed during the milking, or the dry feed immediately subse¬ 
quent to this operation but after the milk has been removed from the stable.” 

It is stated that by observing tbe precautions as to cleanliness men¬ 
tioned above u the keeping quality of the milk may be increased to 
such an extent that it will remain sweet from 24 to 48 hours longer 
than it otherwise would.” 

“The following example shows to what extent the bacteria of the milk can he con¬ 
trolled by rational methods of milking: In October the mixed milk taken in the 
ordinary way was found to contain 15,300 germs per cubic centimeter, while the 
average of the total yield of a cow that had been carefully cleaned and the milking 
done in the maimer already suggested contained only 330 bacteria for the same vol¬ 
ume. In February, under winter conditions, a repetition of the same experiment 
revealed a still smaller number, there being 7,680 germs per cubic centimeter in the 
mixed xnilk, while that received in open sterile i>ails, but with greater care, had 
only 120 bacteria for the same volume. . . . 

“At room temperature there was a difference of 24 hours in time before both 
soared in fa\ or of the milk secured with this extra care.” 


8708—ISTo. 4-0 
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The relation of temperature to the growth of germs is pointed out, 
and it is recommended that milk be cooled immediately after it is 
drawn from the cow and kept at the lowest possible temperature, at 
least below 50 to 00° F. 

Effect of salt upon cheese, J. W. Decker ( Wisconsin 8ta. Jtpt. 
1894, pp. 220-222, fig. 1 ).—Two experiments are reported on this point. 
In the first 31.5 lbs. of curd was divided into 3 equal portions, the first 
receiving no salt and the second and third salt at the rate of 1.5 lbs. 
and 3 lbs. of salt per 100 lbs. of curd, respectively. The yield and 
composition of the cheese are shown in the following table: 

Effect of salt upon composition of cheese . 



Amount 
Weight of salt per 
of < urd. 100 lbs. 

cmd. 

1 

Weight 
ot greon 
; cheese. 

Weight 
ot choose 
when 
analysed 

Watei. 

Ash. 

Salt. 

Ash not 
salt. 


Lbs. X&f. 

Lbs. 

Lbs. 

Per ct. 

Ptr ct 

Per ct. 

Per ct. 

Cheese No. 1. 

10 .5 None. 

10 00 

9.4 

34 12 

2 38 

0.05 

2 33 

Cheese No. 2. 

10 5 15 

9 75 

9.2 

31. ‘15 

3 15 

.65 

2.50 

Cheese No. 3. 

10 5 3.0 

9.50 

R 9 

29.82 

3 85 

1.17 

2.68 


The difference in yield u is due to the more thorough expulsion of 
moisture from the salted curd.” When 4 weeks old these cheeses were 
cut. No. 3 was found to be the best and had cured more slowly. 

A second experiment made in the same way, except that No. 2 was 
salted at the rate of 2 lbs. per 100 lbs. of curd, gave practically the 
same result as the first experiment. 

“At my suggestion a former student in this school conducted experiments by 
dividing curds and salting them at rates from 2.25 to 3 lbs. per 100 lbs. of curd. In 
every ease the judgment of the buyer was that the last lot was best, both in texture 
and flavor. 

“As a result of our experiments we conclude: 

“(1) Only a trace of the salt originsilly in the milk is retained by the cheese. 

“(2) Salt applied to curd diminishes the yield of cheese by expelling moisturo. 

“ (3) Increasing the amount of salt makes the cheese cure more slowly, and up to 
about 3 lbs. of salt per 100 lbs. of curd cheese of better texture and ilavor is 
obtained.” 

Experiments in the manufacture of cheese, S. M. Babcock ( Wis¬ 
consin Sta. Rpt. 1894, pp* 131-149). —These experiments were mostly 
made in connection with the Wisconsin Dairy School, the work being 
largely done by students under the direct supervision of an instructor. 

Influences of fat upon the yield of cheese (pp. 131-134).—Seventy trials 
were made in different years, in each of which a lot of mixed milk was 
divided into two parts, a portion or all of the cream from one part 
being removed by a separator, and sometimes a portion of it added to 
the other lot of milk. Cheddar cheese was made from both lots, the 
treatment being as nearly uniform as possible. 

“The average result obtained in this way in 70 trials in which the fat in the 
milks compared differed by one or more per cent, gives 1.07 lbs. of gretn cheese as 
the apparent yield of 1 lb. of fat. The range was from 0.81 lb. to 1.52 lbs., but 
most of the trials gave figures which were near the average. 
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“The actual amount of green cheese which 1 lb. of fat- in these milks has con¬ 
tributed is greater than this by the amount of cheese made from 1 lb. of milk sernm. 
This is evident because 1 lb. of serum in the poorer milk has replaced each pound of 
fat removed from the rich milk, and in the calculation the cheese produced from the 
serum has been subtracted from the yield of the rich milk. In these experiments 
each pound of serum has yielded a little less than 0,06 lb. of green cheese, which 
added to 1.07, the apparent yield from 1 lb. of fat, gives 1.13 as the actual amount 
of cheese produced from 1 lb. of fat, which is approximately the same as the yield 
of butter from the same amount of fat. As only about nine-teuths of the fat in the 
milk is recovered in the cheese, it follows that 0.9 lb. of fat holds mechanically in 
the green cheese a little more than 0.2 lb. of whey, which is very nearly the same 
relation that exists in butter between the butter fat and the other constituents.” 

Assuming that the milk used in these tests contaiued 2.4 per cent of 
casein, the yield of green cheese 'was 2J times the casein; u that is, each 
pound of casein in the milk will produce on the average 2J lbs. of green 
cheese, 1 £ lbs. of which is whey held mechanically in the curd.” Apply¬ 
ing the above values to fat and casein, the following rule is worked out 
for calculating the yield of green Cheddar cheese from the composition 
of the milk: 

“The yield of green Cheddar cheese from 100 lbs. of milk is equal to 1.1 times the 
per cent of fat added to 2.5 times the per cent of casein in the milk. This rule was 
suggested hy the writer to Dr. Tan Slyke nearly 2 years ago, and it has been used by 
him in all of his cheese work since with most satisfactory results. 

“The rule is applicable to all milks, even when they are watered, skimmed, or 
enTiched by adding cream. 

“The yield of green cheese from 100 lbs. of milk may be roughly estimated without 
a complete analysis of the milk by adding 5.9 to 1.1 times the per cent of fat in the 
milk. The cured cheese 30 days old may be found approximately by adding 5.7 
instead of 5.9 to 1.1 times the per cent of fat. This last rule does not apply to watered 
milk; it also will vary some with the season of the year and with the per cent of fat 
in the milk.’ 1 

Influence of fai on the quality of cheese (pp. 134-137).—Several experi¬ 
ments were made to determine the relation between the fat in the milk 
and the quality of the cheese as measured by the price it commands in 
the market. In each case two separate lots of milk were used, cream 
being added to one portion to* make a difference of 2 or more per cent 
in the fat. The trials were made in March, and the cheeses were kept 
until October, when they were 6 or 7 months old, and were then shipped 
to Chicago where they were judged as to value. There was so much 
difference in the value fixed by different judges that the results were not 
altogether satisfactory. 

“In general, it may be said that tlie cheese made from the richer milk was valued 
1 or 2 cts. per pound higher than that made from the poorer inilk. In 2 oases there 
was enough rich milk to make 2 cheeses weighing about 60 lbs. each, only one of 
which was scored by the judges. The extra cheesees were sold to a retail grocer for 
15 cts. per pound, and were'sold by him to customers at 20 cts. per pound. We could 
have sold tons of such cheese at the same rate; one grocer in Chicago would have 
takeu a large quantity, and a number of requests were received from individuals for 
cheese of this kind,” 
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The results of the experiments, together with the values placed upon 
the cheeses by an expert who examined them a day or two before they 
were sent to Chicago, and whose figures were quite consistent with the 
prices actually obtained, are given in the following table: 

Yield of cheese and loss of fat per 100 lbs. of mill-, and value of cheese from rich and 

poorer milk . 




Fatcon- 

tentof 

milk. 

Fat in 
whey. 

Total 
loss of 
tat in 
whey 
ana 
press 
arain- 
ings. 

Yield of cheese. 

Fat con¬ 
tent of 
oheese 
(calcu¬ 
lated). 

Value 

of 

cheese 

per 

pound. 

Price 
per 
pound 
of fat in 
milk. 

Value 
of add¬ 
ed fat 
per 
pound. 

Ko. 

Bate. 

Green. 

Cured. 


1891 

Per ct. 

Per et. 

Lbs. 

Lbs. 

Lbs. 

Perct 

Cents. 

Ceiitit. 

Cents. 

1 .-. 

Mar. 27 

2.70 

0.25 

0.270 

8.375 

7.53 

32.3 

8.0 

1 22.3 


2. 

.... do... 

4.35 

.40 

.398 

10 550 

9.50 

41.0 

12.5 

27.3 

^ ooA 

3. 

Mar. 28 

2.90 

.28 

.268 

8.823 

8.00 

32.7 

8.0 

22.1 

i 

4. 

....do... 

4.55 

.40 

.379 

10.708 

9.77 

42.6 

12.5 

26.9 

/ 3th 2 


Mar. 30 

3.15 

.32 

.295 

8.937 

8.00 

35.4 

8.0 

20.3 

) 

C n 4 it 

Q. 

do 

6.20 

.59 

.583 

12.500 

11.14 

50.4 

12 5 

22.4 

( 24.0 

7 . 

Mai. 31* 

3.00 

.37 

.529 

8.882 

8.06 

30.6 

8.5 

22.8 

( *V7 Q 

8 . 

....do... 

4.85 

.46 

.635 

10.936 

9.99 

42.2 

12.0 

24.7 

> 27*8 


“ From the figures given it is apparent that in every case the quality of the cheese 
has improved with the increase of fat in the milk, and that this improvement has 
more than compensated for the value of the extra fat in the richer cheese. It is not, 
however, proven by this that it paid to add cream to milk for the richer cheese. . . , 
“It does show that skimming the milk resulted in a loss, as the fat abstracted 
was worth more in cheese than it would have been in butter. At this time butter 
was worth in Chicago about 29 cts. per pound. It is probable that with the prices 
given, viz, 10.5 cts. for cheese and 29 cts. for butter, it would have paid better to 
haye skimmed off all of the cream and made butter of it than to have made the 
milk into cheese. It may be stated as a general rule that it never pays to skim off 
part of the cream and make both butter and cheese, and further that whenever the 
price of butter exceeds ty times the price of cheese it will pay better to make butter 
than cheese, no account being takeu of the difference iu value of the skim milk and 
whey. If the relative value of skim milk aud whey be taken into account, butter 
should pay better than cheese whenever its price exceeds 2£ times the price of cheese; 
under other conditions cheese should pay better than butter/' 

The yield of cheese in factories from different qualities of milk and in 
different seasons of the year (pp. 137-144). 

“All students who are candidates for dairy certificates from our school are required 
to send to us monthly reports of their work for one or two seasons. The reports 
from cheese factories give, along with other data, the average percentage of fat in 
the milk and the average yield of cheese. During the past 4 years there have been 
received 347 reports from cheese factories in which both the percentage of fat in 
milk and the yield of cheese are given. 
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“In the following table are given averages of these reports, arranged according to 
the percentages of fat and also according to the season of the year: 

Yield of cheese in factories according to percentage of fat in milk. 


Group. 

i 

Number 
of reports. 

' I 

Fat content of milk. 

Average 
3 fold of 
cheese 
per 100 
lbs. milk. 

Yield of 
cheebefor 
lib. fat. 

Range. 

1 

Average. 

• 

l | 

Per cent. 1 

1 

Per cent. 

Pounds. 

Pounds. 

No.l. 

1 24 1 

Under 3.25 | 

3.126 

9.194 

2.941 

No. 2. 

90 

3.25-3.50 i 

3.382 | 

9.235 

2.730 

No. 3. 

134 

3.50-3.75 ' 

3.600 1 

9.407 

2.613 

No. 4. 

43 

3.75-4.00 | 

3.839 

9.806 

2.562 

No. 5. 

46 ! 

1 4.00-4.25 

' 4.090 

10.300 

2.512 

No.e. 

i 20 . Over 4.25 I 

i 

1 4.447 1 

10.707 

2.407 

All groups .... 

347 


3.64 

9.566 

2.628 

I 


i i 




Yield of cheese hi factories by months. 


Month. 


April.. 

May. 

Jane. 

July. 

August. 

{September. 

October. 

November. 

■Whole season. 


Number 
of re¬ 
ports. 

Average 
fat con¬ 
tent of , 
milk. 

Average 
yield of 
ebeese 
per 100 
lbs. milk. 

Yield of 
cheese for 

1 lb. of 
fat. 


Per cent. 

Pounds. 

Pounds. 

22 

3.480 

9.154 

2.630 

68 

3.493 

9.447 

2.704 

66 

3.497 

9.367 1 

2.679 

63 

3.554 

9.231 1 

2.593 

49 

8.634 

9.335 

2.568 

36 

3.836 

9.955 

2.594 

28 

4.076 

10.562 

2.591 

15 

4.251 

10.947 

2.673 

347 

3.64 

9.566 

| 2.628 


“If the figures can he depended upon they indicate that the yield of cheese is 
greater from rich milk than from poor milk, that if the season be left out of con¬ 
sideration the yield from rich milk is not as large in proportion to the fat as it is 
from poor milk, and finally that both the fat in the milk and the yield of cheese 
increases in nearly the same proportion as. the season advances. 

“Because most cheese factories are closed during the winter it is customary in 
cheese districts to have, so far as practical, cows fresh in the spring. Such being 
the case, the increase in the percentage of fat in the milk and the increase in the 
yield of cheese from month to month, shown in the second of the above tables, may 
be attributed to advancing lactation.” 

The data are also arranged so as to compare milk containing different 
amounts of fat at the same season of the year, and the conclusion is 
reached that— 

“At the same season of the year rich milks do not yield as mnch cheese in propor¬ 
tion to the fat which they contain as do poor milks, but that a rich milk toward the 
end of the season may do as well as a much poorer milk earlier in the season. 

“ Dr, Van Slyke, from a long series of carefully conducted experiments at New York 
cheese factories, has concluded *that the yield of cheese from. 100 lbs. of normal 
factory milk is very nearly proportional to the percentage of fat in the milk. 

“It appears to the writer that the discrepancy is only apparent, and arises from 
the fact that in Dr. Van Slyke's experiments the poor milks used have nearly all 
been early in the season and the rich milks toward the end of the season, the 
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gradation from one to tbe other ha\ ing been gradual, so that when the results are 
arranged according to the fat in tbe milk they are virtually arranged according to 
season, as is done in tbe second table above with tbe students* leports. . . . 

“ With this explanatioifthere is nothing inconsistent in the work done by Dr. Van 
Slyke and the results arrived at from the students* reports. In fact the two tend to 
contirin each other.** 

The relation of tliese facts to the payment for milk at cheese factories 
is discussed and a table is given showing tlie yield, composition, and 
value of cheese from milk containing different percentages of fat, and the 
amount to be paid for such milk according to the “pooling” plan and 
the relative-value plan. In the relative-value plan payment is made 
on the basis of 26.8 cts. per pound l or the fat in the milk, this being 
the value obtained by dividing the total value of the cheese by tlie 
amount of fat in the milk. The cheese is valued according to its rich¬ 
ness in fat, rating full-cream cheese at 10 cts. per pound, and for each 
4 per cent less of fat in the lower grades deducting 1 ct. per pound of 
cheese. 

'‘The close agreement between the value of the cheese calculated from the market 
reports in the manner described and that given by tbe relative-value plan is strong 
evidence that the latter is approximately correct. . , . 

“Tbe justice of tbe method is no longer questioned in creameries, in which it baa 
been almost universally adopted, and it is believed by tbe writer that tbe plan will 
be equally acceptable in cheese factories so soon as its relations to all sides of tbe 
question are better understood.** 

Loss of cheese in curing (pp. 144-146).—This gives a summary of the 
observations made at the dairy school on the loss in weight of 1,233 
cheeses during curing under favorable conditions. The cheeses were 
all made by the Oheddai process, and were mostly pressed in flat hoops 
and had an average weight of about 30 lbs. when green. A summary 
by groups according* to the time of curing is given as follows: 


Average loss of cheese in curing. 


G-roup. 

Period 

Average 

No of 

Total weight 

Loss. 

eo\ ered. 

age. 

ulieose. 

Gxeon. 

Cured. 

Pounds 

Per tout. 

No.1 . 

Days 
1-10 
11-20 
21-30 
31-60 
Over 00 

Days. 

6 

16 

25 

00 

Pounds. 

Pounds. 


2.51 

No. 2. 

242 

208 

7 356 9 

7,077 0 
o inn i 

70.5 

No. 3. 

Q rj[| r 

Oita T 

8.80 
4 34 

No. 4. 

41 

141 

* 417 

172 

Of di)U w 

o, i UU. 4 

11 084 4 

O/U. 1 

AilQ Q 

No. 5.. 

JU) OuO r) 

A Oli 4 

5, 736*0 

uuo y 
508.4 

5.41 
8.11 



Oj w** 4 * 


“The table shows that tbe loss m a given time is very much greater in the early 
stages than it is later, it being fully half as much during the first week as for the 
whole month and more than one-quarter as much as for 5 mouths.** 


Cleaning milk icith a centrifugal separator for cheese production (pp. 
146-149). V 

“In the manufacture of cheese all solid matters contained in tne milk are entan¬ 
gled in the curd and finally carried into the cheese, and it is reasonable that removal 
of slime from milk used for this purpose would be especially beneficial.*' 
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Experiments were made to test this point, nearly 100 cheeses being 
made from milk cleaned in this way. 

Jxl experiments in the winter it was found that any tendency to gassy 
or pin-lioley curds was either entirely removed or greatly improved by 
cleaning the milk; but during the summer gassy or pin-holey curds 
were not prevented by this cleaning. In experiments in which milk 
was cleaned with a separator and the slime removed from 2 lots of milk 
added to 1 lot, the curds from both lots were practically free from 
pin-holes, and t4 it seems likely that the suppression of pin-holes by 
passiug milk through a separator was due to the aeration, and not to 
removal of gas-producing organisms in the slime.” 

Although cleaning the milk by means of a separator has not accom¬ 
plished all that was hoped, it is believed to have been of great benefit, 
and in nearly every case it improved the quality of the cheese, the 
improvement being more marked with tainted milk than with milk in 
good condition. u Especially has it been of benefit for long-keeping 
cheese. All such has retained its flavor much better when made from 
separator-cleaned milk.” 

“The yield of cheese by this process is a trifle smaller than from untreated milk, it 
being on the average about 0.2 lb. less from 100 lbs. of milk. The loss of fat in whey 
is also a little higher. Ihe difference is, however, more than balanced by the bettor 
quality of the product.” 

One hundred rations for dairy cows, F. W. Woll ( Wisconsin Sia. Bpt. 1894, pp. 
86-112). —This is largely a reprint of BuHetin 38 of the station (E. S. R., 5, p. 884). 

Hygiene of domestic animals in the production of milk, C.Pag£s (Pam; G. 
Masson, Libraire de VAcademic de Medecine, 1896,pp. 324). 

Test of cream separators, H. H. Wing (Xeic York Cornell Sta. Bpt. 1894 , Appen., 
pp. 161-174,pi. 1). —A reprint of Bulletin 66 of the station (E. S. R., 6, p. 245). 

The Babcock milk test, W. J. Spillman ( Washington Sta. Bui. 18,pp. 27, fig8. <5). — 
This is a working description of the Babcock test and method of nsing it, the appli¬ 
cation of the test to paying for milk at creameries, and the relative-value plan. 
Compiled data are aUo given of the average composition of dairy products, the dis¬ 
tribution of ingredients in butter and cheese making, etc. The percentage of fat in 
the milk of 2 cows tested morning and night for 2 weeks is given, showing the 
variation. 

Analyses of milk and cream, F. W. Mouse (Xeic Hampshire Sta. Bpt. 1894,pp. 120, 
121). —The percentages of fat in 30 samples of milk of unknown origin, and in 78 
samples of Ayrshire milk classified according to fat content are reported, together 
with solids and fat in 5 samples of Holstein milk, 2 samples of mixed-herd milk, and 
2 samples of cream from a cooperative creamery. 

Dairy experiments, A. H. Wheaton ( South Dakota Sta. Bpt. 1894 , Bulletins, pp. 
ISO ).—Bulletin 39 of the station (E. S. R., 6, p. 338) is bound with the Annual Report. 


TECHNOLOGY. 

Maple sap studies, F. W. Moese (Xeir Hampshire Sta. Bui. 32, pp. 
16, figs. 2, dgms. 2 ).—The studies of maple sap, which were reported in 
Bulletin 24 of this station (E. S. B., 7, p. 92), were continued by the 
author, assisted by E. P. Stone. The results given in the present bul¬ 
letin are in accord with those expressed in the previous one ^jid serve 
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to emphasize the statement that more sap flows from a deep hole than 
from a shallow one. The common practice of retapping trees toward 
the end of the season in order to secure a longer flow of sap seems to 
be sound, as shown from experiments detailed in this bulletin. The 
study of the composition of the sap from different depths in the tree 
gave contradictory results. Determinations were made of the glucose 
and ash, from which it appears that the average glucose content in one 
tree was 0.0073 per cent, and in another 0.0123 per cent. The maximum 
results were obtained in the early part of the season. Ten estimations 
of the ash of the sap were made from 2 trees, and the average amount 
present was found to be 0.051 and 0.052 per cent, respectively. 

Investigations of maple sap, sirup, and sugar, A. H. Wood and 
F. W. Morse (Xew Hampshire St a. Rpt. 1S91, pp. 132-151 ).— This is a 
continuation of work published in Bulletin No. 25 of the station (E. S. 
R., 7, p. 162). The tabulated data includes the general range in per¬ 
centage of saccharose found in sap of various trees during 3 years, 
relation of saccharose to total solids, variation in composition of sap 
from different sides and parts of a tree, and from outer and inner wood, 
relation of depth of tapping to flow of sap, flow of sap from north and 
south sides of trees, effect of tapping trees once and twice, and compo¬ 
sition of maple sirup and sugar. 

The range in percentage of sugar was very wide, the richest sap com¬ 
ing from fully developed trees. There was a decrease in the percentage 
of sugar as the season advanced. The average of 9 determinations of 
the specific gravity of sap in 1893 was 1.0143; the average of 10 deter¬ 
minations of the reducing sugars in 1892 was 0.0064 f>er cent, and of 12 
determinations of ash was 0.0247 per cent. In the trials so far the sap 
from the north side was richest, and sap from the trunk was richer than 
that from the branches. Deep tapping gave more sap than shallow, 
and tapping on the south side gave more than on the north side. Tap¬ 
ping twice close together showed no advantage. Sirups from soft 
maples were inferior in color and flavor to those from rock maples. 

Cotton-seed industry in the South, E. L. Johnson (Soi. Anur., 77 (189(1), Xo. 
20, p. 86$).— A popular article. 

On the artificial addition of carbonic acid to ordinary still wines, E. Mach 
(Tirol, landw. Bldtter, 15 (1896), Xos. 1(1, pp. 146-1 IS, Jigs. 3; 17, pp. 157-159). 

Studies on vinification and on the refrigeration of musts, A. Muntz mid E. 
Rousseaux (Ann. Soi. Agron ., ser. 2,1 (1S9(>), Xo. 3, pp. 321-373, jig. 1 ). 

Analyses of cider, F. W. Morse (Xew Hampshire Sta. Rpt. 1894, pp. 125,126 ).— 
The specific gravity, solids, alcohol, sugar, free acids, albuminoids, ash, and car¬ 
bonic add are reported for 6 samples of bottled cider, some of which had been 
treated to retard fermentation. 

Improved processes in older malting (Amcr. Agr. (mid. ed.), 1896, Sept. 26, pp. 
266, 267). 

General meeting of the Union for Beet-sugar Industry in the German Umpire 
at Munich, June 11 and 12,1896 (Chem. Ztg ., JO (1896), Xo. 53, pp. 513,51$).—The 
following points were discussed: (1) What is the cause of the dark coloring of the 
juice so often noticed in the last season, and has this any conuection with the stnk- 
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ing increase in alkalinity during evaporation? (2) Does the use of sulphurous acid 
in the thick juice insure without disadvantages a lighter color of the first product? 
(3) What may he expected of the new Steffens method of handling heet juice? (4) 
The limestone material of the German sugar factories. (5) The causes of the 
decrease in sugar hy long storage. (6) Relation of the sugar and ash content to 
the purity coefficient in sirups and molasses. (7) Molasses production. (8) The 
normals in sugar-heet seed trade. (9) The result of feeding experiments with heet 
leaves (E. S. R. 8, p. 252). 

Beet sugar, methods of producing, etc., by a number of countries (Southern 
Cultivator , 15 (1896), Xo. 10, p. 3 ).—Statistics on the beet sugar production of 
Germany, France, and the United States. 

AGRICULTURAL ENGINEERING. 

Surface and subirrigation out of doors, F. W. Bane (Xeic Samp- 
shire Sta. Bui. 34, pp. 27, Jigs. 8). —This is an account of a continuation 
and extension of the work of the author on subirrigation in the green¬ 
house, reported in Bulletin 33 of the West Virginia Station (E. S. R., 
5 , p. 680), undertaken in view of the growing importance of outdoor 
irrigation in the East and the lack of definite information on the sub¬ 
ject. The reasons for irrigation, sources of water supply, and economy 
of water are discussed. The relative merits and disadvantages of sur¬ 
face and subirrigation are explained and experiments with each in the 
greenhouse and out of doors are described, with directions for the lay¬ 
ing of tiles in the latter method and suggestions regarding cultivation, 
mulching, and drainage. 

“Where plenty of water is available we believe the best and most satisfactory 
results axe secured by applying the water where needed through ditches. . . . 

“Three thousand six hundred and thirty cubic feet, or about 800 bbls., of water is 
the amount estimated to cover 1 acre of ground to a depth of 1 in.—the amount rec¬ 
ommended per acre for reservoir capacity. . . . 

“There are many instances where surface irrigation will be found the most eco¬ 
nomical, not only where plenty of water is to be had, but where economy of water 
is necessary. There are more advantages in favor of this method than are attributed 
to it. After having experimented with subirrigation at various depths and upon 
different soils, I would recommend caution before going into irrigation on a very 
extensive scale, believing that the extra expense in purchasing and laying tiles will 
more than offset the expense of labor in surface irrigation. 

“Experiments with celery upon a clay loam, with water applied both through 
ditches for surface irrigation, and through tiles below the reach of the plow for sub¬ 
irrigation, showed that the latter system required much more water than the former 
for the some results. 

“By taking advantage of the cloudy portions of the day and as well the shade 
from the fob age of the plants, the loss from evaporation in surface irrigation is 
greatly lessened. 

“The percentage of water saved in subirrigatioa out of doors is greatly reduced 
on account of its soaking off in the soil below. 

“The fact that the tiles are out of sight and their action unknown makes ordinary 
snbirrigation a little uncertain/’ 

[A method of tile irrigation which the author has fonud to possess decided advan¬ 
tages over ordinary subirrigation] “was to place common porous 2£-inch drain tiles 
in a continuous row, end to end, on the surface of the soil, vegetables being planted 



352 


EXPERIMENT STATION RECORD. 


23 (lSW), No. 77, p. 001, Jiffs. 7).— An illustrated article gi\ing v.uions ingenious 
deuces for supplying stock continuously an<l automatically 'with clean drinking 
water. 

The electric plow and sugar manufactories, F. BiiUisciiKn ( Dent. Icindw. Prettse, 
23 (ISOb), No. 70, pp. 700, 707). —The author says that the pioblem of the electric 
plow is solved. 

More about stock scales ( Ilreedirs ’ (Utz.,20 (189n), No. 10, pp. Of3, 340). 

A furrow maker, J. SnoarAKEit (In igat ion Age, 10 (ISDb), No. 3,pp. SO, SI). 

The cultivators and weeders at the provincial agricultural fair at Moulin s, 
M. Binge lmann (Jour, agr. Prat., GO (1896), II, No. SI, pp. 369-273, Jigs. 2). 

Report of experiments carried on at the station for testing agricultural 
machines, M. Bingelmann (Bui. Min. Agr. Finance, 13 (1890), No. 3,pp. 392-428, figs. 
3, dgrti8. 16 ).—These experiments embrace 137 trials with 5 kinds of grain drills, 
grain grader, apparatus for cooking food for stock, apple crubber, press, investi¬ 
gation of the transmission of pressure in presses, force puuip, and mechanism for 
barometric indicator. 


STATISTICS. 

Crop reports for June, July, and August, 1896 (U. S. Dept. Agr., Division of 
Statistics Rpts., n. sei\, 138 , pp. 4; 1S9, pp. 8; XiO , pp. 8). —Thebe reports include the 
usual summaries of condition of farm crops and fruit, with reports from European 
countries. 

Manual of instructions to crop correspondents, II. A. Boiunson ( XT. 8 . Dept. 
Agr. t Division of Statistics, pp. 23). —This is a revised and corrected copy of a manual 
designed for the guidance of the crop correspondents in replying to the circulars of 
inquiry sent to them. Its purpose is to secure a systematic and uniform method of 
crop rej>orting. General suggestions are gi\en as to the persons to whom returns 
are to he made, followed by instructions as to the method of reporting for each 
month, and closing with a general discussion of the meaning and application of the 
standard 100, and a comparison with Ihe btandard of India, which is 16. 

Sixth Annual Report of Arizona Station, 1895 (Arizona Sta. liul. 19, pp. 8 ).— 
This includes a financial report for the year ending June 30,1896, list of all bulletins 
issued by the station, and report of the director upon work of the year, bulletins 
issued, and donations and exchanges received. 

Eighth Annual Report of Colorado Station, 1895 ( Colorado Sta. Iipt. 1893, pp. 
65-164). —This includes a financial statement for the fiscal year ending Juno 30,1895, 
the director’s report and criticisms of the methods of station work, brief reports by 
the heads of the different sections, and more detailed accounts of work done at the 
substations. 

Annual Report of Idaho Station, 1895 (Idaho Sta. Iipt. 1893, pp. 3). —Report by 
the director on progress of work at the station, and a financial statement for the 
fiscal year ending June 30, 1895. 

Annual Report of Indiana Station, 1895 ( Indiana Sta. Itpt. 1893, pp. 4i ).—This 
contains reports by the director and heads of departments of the station, some of 
which are referred to elsewhere, and a treasurer’s report for the fiscal year ending 
June 30,1895. 

Report of the treasurer of New Hampshire Station, 1894 (New Hampshire 
Sta. JRpt. 1894 , pp. 172,173 ).—A financial statement for the fiscal year ending June 
50,1894. 

Annual Report of New Hampshire Station, 1895 (New Hampshire Sta . Bui. SI, 
pp. 24, jig. 6). —This consists of a brief general review of the work of the year, a 
financial report for the fiscal year ending June 30, 1895, and brief reports from the 
departments of chemistry, meteorology, and agricultural engineering, entomology, 
and bacteriology, some of which are referred to elsewhere. 
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Seventh Annual Report of New York Cornell Station, 1894 (JY ew York 
Cornell St a. Dpt. 1894 , pp. 0-24; Appen., pp. 740). —This includes brief reports by the 
director and heads of departments upon the work of the year, reprints of bulletins 
with indexes of illustrations and text, and a detailed financial report for the fiscal 
year ending June 30, 1894. 

Fourteenth Annual Report of Ohio Station, 1895 (Ohio Sta. Upt. 1895, pp. 
XLI1I). —This includes a brief report by the secretary of the board of control; 
report of the treasurer for the fiscal year ending June 30, 1895; report of the 
director on the season and crops, work of the station and substations, and publica¬ 
tions issued; a list of donations made to the station; and reports of heads of station 
departments, including some work mentioned elsewhere. 

Seventh Annual Report of South Dakota Station, 1894 ( South Dakota Sta. 
Dpt. 1894, pp. 34).—A financial report is given for the fiscal 5 ear ending June 30, 
1894* and the director and heads of departments summarize briefly the work per¬ 
formed during the year. Some experiments are given in detail, and are elsewhere 
reported. The bulletins issued during the fiscal year are bound with the report. 

Eighth Annual Report of South Dakota Station, 1895 (South Dakota Sta. Dpt. 

1895, pp, 22). —A financial report for the fiscal year ending June 30, 1895, is given, as 
reported to this Department, upon the prescribed schedules; and the president briefly 
summarizes the work of the year and outlines future experiments. The bulletins 
for the fiscal year are bound with the Animal Report. 

Eighth Annual Report of Texas Station, 1895 (Ttxas Sta. Dpt. 1895, pp. 
745-7S0). —Brief reports upon condition of station work by tbe director and heads of 
departments; financial statement for the fiscal year ending June 30, 1895; synopses 
of all bulletins issued by the station; and index to the publications of 1894 and 1895. 

Reports of director and treasurer of Wisconsin Station, 1894 ( Wisconsin Sta . 
Dpt 1894, pp. 1-4 , 384). —Brief remarks by the director upon the work of the station, 
a list of the station publications available for distribution, and a financial statement 
for the fiscal year ending June 30,1894. 

Fifth Annual Report of Wyoming Station, 1895 (Wyoming Sta. Dpt. 1895,pp. 
84; and Appen., pp. 1G7). —This includes brief reports upon condition of station 
and station work by the director, heads of departments, and superintendents of sub¬ 
stations; treasurer’s report for the fiscal year ending June 30, 1895; and reprints of 
press bulletins. The appendix contains reprints of Bulletins 21-26. 

Agricultural Station of the Island of Mauritius, report of the work of 1895, 
M. P. Boname (Ann. Sci. Agron2 (1890), No. 2,pp. 2G5-320). —This article embraces 
work done on the following subjects: Meteorology; experiments with different 
manures on sugar cane; tje utilization of molasses for food for man and animals, as 
a manure, asfael, in the manufacture of salts (K 2 CO 3 ), and of alcohol; and potato 
culture, including varieties, planting of whole and cut tubers, and planting with 
and without manure. 

The agricultural experiment station for the Province of Posen, M. G erlach 
t Chem.Ztg20 (1S90), No. 57, pp. 550-558, jigs. 11).— An illustrated description of the 
buildings and laboratories, laboratory equipment, etc. 

What the country is doing for the farmer, W. S. Harwood (North Amer . Dew, 

1896, Now, pp. 527-536). 

Variety tests in the experiment stations ( Garden and Forest, 9 (1896), No. 456, 
p. 461). —Editorial notes on the value of variety tests. 

Miscellaneous agricultural topics (North Carolina Sta. Bui. 128, pp. 372-883). — 
Reprints of the press bulletins of the station issued in August, October, and Novem¬ 
ber, 1895. Some of the more important topics discussed in a popular way are har¬ 
vesting and threshing cowpeas by machinery, feeding calves, grasses for hay and 
comparative values of hay, rust in small grains, onion growing, milk testing, com¬ 
parative draft upon soil of wheat aud oats, and notes on insect pests of shade trees, 
lesser locust, harlequin bng, and cabbage maggot. 



NOTES. 


Idaho Station.— The foundation is being laid for a small propagating house. 

Michigan Station.— C. E. Marshall, formerly instructor in bacteriology at the 
University of Michigan, has been appointed bacteriologist to the station. 

North Carolina Station.— The station no longer cooperates with the U. S. 
Weather Bureau iu the conduct of the North Carolina section of the Climate and 
Crop Service of the Weather Bureau. 

North Dakota College and Station.— Mr. J. A. Jeffery, a graduate of the 
University of Wisconsin, has been elected assistant in agriculture in the college 
and station. 

Pennsylvania Station.— M. S. McDowell has resigned his position as assistant 
chemist, and Mr. C. A. Brown, B. S., has been appointed to succeed him. Mr. C. W. 
Norris, B. S., has received a temporary appointment as assistant chemist to the 
station. 

By action of the board of trustees, on recommendation of the director, the cream¬ 
ery, which had been heretofore operated by the experiment station, has been placed 
under the control of the school of agriculture, but will still be available for experi¬ 
mental work. 

Utah Station.— A poultry department has been added, and experiments with 
laying hens have been commenced. A building has been erected containing 10 separ 
rate pens with outside runs. 

Personal Mention.— Baron Ferdinand von Mueller, the well-known Australian 
botanist, died October 9,1896. A portrait and review of his life is given in Oard. 
Citron., s«r. 8,20 (1896) No. 512, pp. 464-466, 

Dr. Henry Frimen, one of the authors of Bently & Frimon's “Illustrated Medicinal 
Plants,” died October 16,1896. At the time of his death ho was engaged on his 
handbook of the Flora of Ceylon. 
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• Tlie European experiment stations have, as a rule, a more simple 
organization than our own, and they have greater singleness of aim 
in their work. Many of them have only the means and facilities for 
work in one or two lines, and even where it would otherwise be possible 
to extend them operations they have tdiosen to remain at work on a few 
problems. As means increase and the work develops, there is a tend¬ 
ency to increase the scope of their undertakings. This is illustrated 
at such places as Halle, where Professor Maercker has built up a large 
station with ample resources and is extending his work in a number 
of different directions. In many cases we find agricultural researches 
being carried on at universities by different professors as a part of their 
work, without a distinct station organization. 

The facilities and the methods employed in European stations indicate 
relatively great thoroughness in their work. A scientific atmosphere 
seems to pervade these places. The apparatus and other facilities are 
ample for the line of work in hand, while in other respects the labora¬ 
tories may be poorly furnished. Little details of manipulation are care¬ 
fully attended to. In some instances this spirit may be earned to an 
excess and become finical. 

There seems to be relatively great patience and perseverance in the 
European stations in carrying out lines of work once determined upon 
as useful and important. It is not expected that important results will 
be quickly reached, and where much that is useful has already been 
attained, this only strengthens the determination to persist in that line 
of work. This is well illustrated by the Bernburg Station. Ilellriegel 
is dead, but Dr. Wilfartli and his associates are continuing the investi¬ 
gations in the old lines with as much courage and hopefulness as ever. 

Without doubt, much greater stress is laid on the keeping of sys¬ 
tematic and detailed records of work than is the case in our own sta¬ 
tions. Kotliamsted, Halle, and Poppelsdorf are notable examples of 
carefulness in this direction. At the last-named place the records of 
field experiments which are first made by individual observers in small 
notebooks are carefully copied out aud systematized by a clerk who 
has a doctor’s degree as the result of pursuing university courses in 
agricultural science, and thus is able to critically survey the work and 
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detect errors in notation or computation. Great care is also taken by 
many of the European stations to carefully preserve specimens of 
plants, feeding stuffs, and other materials which have been the subject 
of experimentation, and to collect specimens which may be useful in 
connection with the woik which the station is doing. Thus at Tha- 
raml, Xobbe luis for many ears made collections of the seeds of use 
ful and noxious plants; at Grignon, Delicrain has preserved specimens 
of the plants which he has analyzed; and at Eothamsted, Lawes and 
Gilbert have taken numerous samples of the crops grown on their 
experimental plats. 

There seems to be a greater tendency than formerly among the 
Euiopean stations to enter upon field experiments. This has been 
increased as the result of the visits which leaders in agricultural 
science have made among the expeiiment stations in this country. 
The necessity of applying the principles learned in the laboratory under 
field conditions is better appreciated than it once was. There is also a 
feeling that by caieful field work light maybe thrown on i>roblems the 
solution of wlnclx has not yet been obtained by pot experiments or 
other laboratory methods. The expansion of field work is, however, 
being made carefully and cautiously, and a clear distinction is made 
between experimental plats and fields of demonstration. The former 
are still kept within strict limits as to size and other conditions and 
data on a number of different points are carefully collected. There is, 
moreover, a combination of field and laboratory work which is often 
lacking in our stations. Pot experiments and x>lat experiments go on 
side by side and analyses of various kinds are made at the same time 
in the laboratories. Professor Wohltmann’s work at Poppelsdorf is a 
good illustration of this. His experiment field is level, lias even soil, 
and is carefully fenced in. Mechanical and chemical analyses of the 
soil are made from time to time. Phenologieal and meteorological 
observations are recorded. There are thermometers on the plats at the 
surface and at different depths. A record of the sunshine is made, as 
well as of rainfall and temperature. The products from the different 
plats are analyzed and, in the case of vegetables, are also subjected 
to cooking and eating tests. 

European workers have some of the same difficulties to contend with 
that our workers m field experimenting have. The past summer drought 
and storm ruined mauy promising experiments in Europe. Their variety 
tests are also invalidated in some cases by misinformation regarding 
the names of varieties. 

In thinking about the European stations it is well to bear in mind 
that very many of them have been organized primarily for control of 
fertilizers or seeds, and oftentimes do little or no original work. Some 
of tbe stations which have done the most for agricultural science have 
obtained a large amount of funds devoted to original research from the 
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proceeds of fees for control work. This routine work, however, often 
absorbs so much of the energy of station workers tliat they are not 
able to do much else. Very many European investigators would hail 
w ith delight relief from this v ork, provided there came with it such 
abundant funds as our stations have for original research. The system 
of voluntary control of fertilizers and seeds so longpiaeticed in Europe 
is now being subjected to considerable criticism and in some quarters 
at least there is a disposition to seek the enactment of laws patterned 
after our fertilizer statutes. 

The apparatus and mechanical appliances of the European stations 
oftentimes seem to be clumsy aud unnecessarily complicated. It is 
believed that our workers have the advantage in inventiveness and in 
the opportunity to secure the aid of quick-witted mechanicians. If we 
would only give more attention to improvement of appliauces for exper¬ 
imenting, we ought before long to outstrip our European colleagues in 
this line of endeavor. 

European station officers express much surprise at the number and 
mass of our station publications. While some of them are inclined to 
take a severely critical attitude regarding tliev>e documents, those men 
who have the broadest outlook and v ho understand most perfectly the 
conditions of our work realize that our stations are accomplishing a 
great educational work for our farmers. They wish that we would be 
a little more orderly in our method of publication and distinguish more 
clearly between popular and scientific publications, but they appreciate 
the fact that we are bringing agricultural science home to the farmer as 
is done nowhere else in the world. They greatly deplore the irregular¬ 
ity of the publication of results of European investigations and the 
scattering of these reports in numerous and often obscure publications. 
Many European station workers evidently take a great interest in what 
is being done in the American stations. They follow up the reports of 
our work, especially as reported in the Experiment Station Record, 
speak discriminatingly of our methods and results, and have a high 
regard for the good work which has been accomplished here. 

The lack of a defiuite system of publication of investigations, espe¬ 
cially in popular form, is in a measure compensated by the close relations 
which many of the European stations hold to farmers' 1 organizations. 
Agricultural societies, as well as individual farmers, seek the aid of the 
station's with reference to the purchase of pure seeds, fertilizers, and 
feeding stuffs and take their advice regarding the introductions of new 
crops and improved methods of agriculture. 

Oral explanations of the station work are made at numerous farmers’ 
meetings either by station experts or by officers appointed by the Gov¬ 
ernment to go from place to place for this purpose. Fields of demon¬ 
stration on which the results of station investigations are practically 
shown and made to conform to local conditions are increasing in 
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number and playing a greater part in the .station enterprise abroad. 
Without doubt the voluntary association of numerous farmers with the 
experiment-station officers in plans for the repression of fraud iu com¬ 
mercial transactions involving agricultural materials has been produc¬ 
tive ot great good to all concerned. The stations hau* thus secured 
the active support of the landed proprietors and other persons carrying 
ou the more important agricultural enterpi ises. A considerable number 
of men having large agricultural interests have received more or less 
special training in agricultural science at the agricultural schools and 
the universities ottering agrieultiual courses. They are thus enabled 
to appreciate the value of thorough researches at the stations and to 
give them efficient aid in perfecting legislation contributing to the suc¬ 
cess of the stations and in formulating regulations for the conduct of 
eontiol work and other operations directly affecting the farmers. The 
voluntary system of control of seeds, fertilizers, and feeding stuffs, 
while it has certain difficulties whicli seem to hinder its application on 
a wide scale, has brought the stations into the mosi intimate relations 
with both the farmers purchasing such materials and the dealers sell¬ 
ing them. The wise and just leadership which the stations have had 
in this enterprise has raised them to a high position in the coniidencc 
and esteem of practical men. 



DAIRY WORK AT TIIE EXPERIMENT STATIONS.' 

K. W. Allbnt, l^li. ])., 

Assistant Director , Office of Experiment Stations. 

Work iu dairying 1 and dairy farming has formed a more or loss 
l>r<miinentpart of the work of several of tlieexperiment stations almost 
from the beginning. The increasing interest in dairying lias led one 
station after another to take up this line of work, until now it is carried 
on at about half the stations, being a rather prominent feature in at 
least ten of them. Perhaps in no other line has the work been of 
greater practical value or reflected more credit on the stations as a 
whole. It has been instrumental in improving the character of the stock 
and the quality of the product, and in making the enterprise more 
profitable. Some of the more striking results of stat ion work ha\ e I >een 
the rapid methods for testing milk, the application of the relative-value 
plan in paying for milk, simple tests of the acidity of ripening cream, 
a material advancement of practical information along the line of dairy 
bacteriology, the use of pure cultures in butter making, cleanliness of 
the stable, and in the handling of milk in relation to the keeping of 
milk and qualities of the butter, sterilizing and pasteurizing of milk, 
the effect of food on the qualities of the product, the economy of various 
coarse and concentrated feeding stuffs, more exact knowledge of the 
processes of cheese making, and the variation in t he composition of dairy 
products in general. The stations have aided in developing the dairy 
industry in many States and in the establishment of cooperative 
creameries, while in others they have just commenced the work. A 
large amount of pioneer work has been done, and many of the simpler 
practical problems have been settled. 

While in several cases the work is gradually assuming a more 
technical and seientilic character, in many cases, notably where the 
work is new, the idea is apparently to follow quite largely what is 
believed to be the popular demand for severely practical work. This 
we infer from visits to the stations and a study of their published work. 
It frequently consists in establishing a dairy herd of considerable 

1 This paper was originally prepared for presentation at the recent convention of 
the Association of American Agricultural Collages and Experiment Stations, but was 
crowded off tho programme by the press of routine business. Inasmuch ns it con¬ 
tains reasonable criticisms of the work of our stations in dairying, together with 
pertinent suggestions regarding the further development of investigations in this 
line, its publication by the Department is deemed advisable.—Ki> 



360 EXPERIMENT STATION RECORD. 

l>r<>portious and running a cooperative or private creamery. The chief 
object is to illustrate the ordinary operations of daily and cieamery 
management, and to develop the industry in the State. The work is 
on a commercial scale, and, in accordance with the object, is purely 
practical. The whole effort is to make a good, uniiorm pioduH, and 
market it at a price which will give a good showing oil the right side ol 
the ledger, hi the nature of the case, the conditions are opposed to 
experimental work, and often render such work well-nigh impracticable. 
The time and energies of the station dairymen are expended in attend¬ 
ing to the ordinary operations oT the dairy and in preventing a financial 
loss. Any experimental work done is purely incidental, and, indeed, 
not infrequently the only experimental feature about the vork is that 
dairying is an exi>eriment in the State. 

The station has little to publish beyond the financial statement, and 
possibly the data showing the efficiency of the creaming and churning 
operations. On the v hole, it is very doubtful if the results of such 
work aie Aery far reaching, and they will not justify running the sta¬ 
tion dairy along such commercial lines, certainly after the matter has 
passed beyond an experimental stage. If the conditions are such as to 
warrant the station in running a commercial creameny, it should not he 
expected to maintain a large herd of cows to furnish the milk for that 
pui ‘1 ose. The cases are comparatively few where sufficient milk may 
not be obtained, even if not at paying prices, from the farmeis of the 
neighborhood or the college herd. And where this is not possible and 
there is a lack of sufficient interest on the part of individuals or com¬ 
munities to cooperate with the station in such an enterprise, it is quite 
doubtful whether the station, with its limited means and the many 
demands upon it, does wisely to shoulder the whole burden and under¬ 
take to establish and maintain a creamery as an example. There are 
already such examples of successful private and cooperative creameries 
in a majority of the States. 

Generally, it is believed, work of more far-reaching influence and 
more permanent value can bo done by cooperating, and by experi¬ 
mental work in the station dairy. The ideal station dairv should lie in 
effect a dairy laboratory, where all the operations in the lino of (bury¬ 
ing to be studied can be carried out on a sufficiently large scale to give 
the results a practical interest, or where special studies ma,v be made. 
It should not be requited to be self-supporting, for if will l ><3 run on an 
experimental scale, and there may be losses, ft >r reasons that are obvious. 

For such dairy work and feeding experiments connected with if a 
large herd is not needed, and is, in fact, a load on the station rather 
than a convenience. There are numerous examples of this and of its 
general effect on the work of the station in other lines. The herd, con¬ 
sisting frequently of from 20 to 50 cows, and in some cases more, must 
be fed, and as a result the farm is run principally as a forage farm in 
which the experimental features are in the minority. The enerines 
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of the agriculturist are largely expended in looking alter these practical 
farming operations and managing the herd; the labor bills amount to 
several thousand dollars, and the returns in some cases scarcely cover 
the farm labor. Huch an enterprise is directly opposed to the best inter¬ 
ests of the legitimate experimental work of the station, and little is 
accomplished of a practical nature which could not have been ascer¬ 
tained equally well with a small herd. The object commonly sought is 
to make a record of the herd, show ing the milk yield, and the composite 
test ol the milk—frequently the mixed milk of the herd. Herd records 
undoubtedly have a value, and will naturally be kept by a station hav¬ 
ing any number of cows; but the maintenance of a large herd for this 
purpose solely, or even mainly, is certainly questionable, and the more 
so unless quite full data are kept. The observations should be taken 
for individual cows, and should be so kept and discussed as to furnish 
some general deductions. 

The station may properly exert every influence to induce fanners to 
weed out their herds and keep fewer and better cows. To illustrate 
this forcibly by herd records an accurate financial account is necessary. 
Such data as the amount and cost of grain eaten by the individual cows, 
the approximate amount and cost of coarse fodder, the yield, composi¬ 
tion, and value of the milk, and the probable yields of butter or cheese, 
are necessary factors for discussing the -record. If the station has a 
herd composed entirely of good cows the application oL* the record is 
less forceful. Often greater interest can be aroused by making trials 
at private dairy farms where the herd is of mixed quality. 

Unless there be some specific object in view, which does not always 
appear to be the ease, there is little of public interest to be gained by 
a lengthy test of the herd, and the station can not afford to make it 
more than an incidental part of its dairy work. 

It is believed to bo entirely feasible* by proper planning ahead, to so 
vary the conditions of feed, general treatment, and handling or use of 
the milk of a small station herd, that data of scientific value, winch will 
have a bearing on some point of interest in dairying, may bo secured 
from the herd during the greater part of the time when it is not actually 
under experiment. Some of this it will bo desirable to publish, but 
much of it will be unsuited to immediate publication. The latter should 
be written up and discussed under appropriate heads in the pernmueut 
records, and subsequently added to until some safe deductions are 
possible. 

It is believed to be a mistake for a station to confine itself to the 
purely practical or commercial side of dairying or to undertake so much 
work of this character that it will not be able to do some work of an 
investigational nature. There should be from the first a combination 
of the purely practical work with investigations along scientific lines, 
and as time advances it will be possible gradually to develop this in¬ 
vestigational side. We must recognize this as the line along which 
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advancement is to be made, and if this plan is not followed the station 
w ill beloie long iind itself threshing over old straw and leaching the 
limit of its usefulness in this held of inquiry. That it is possible to 
make this combination of work is satisfactorily shown by the history of 
dairy investigation at a number of stations. Starting with work which 
was largely practical, but included from the first some more advauced 
studies, there has been a gradual change m the character of the work, 
without at any time losing sight of its ultimate practical application, 
until the investigations have, from a scientific standpoint, been of 
interest and application far beyond the boundaries of the States in 
which they were undertaken, and have been most valuable contribu¬ 
tions to dairy science and practice. It is work of this character which 
is of the most far reaching and permanent value, and some of it, at 
least, should be encouraged by every station which makes dairying a 
feature. To load down the agriculturist or dairyman with tlio loutine 
work of running a large dairy or creamery is unjust to the worker and 
a short-sighted policy for the station. 

It is well to remember, too, that a great deal of the work already done 
is entirely applicable to the conditions of other States, and lias already 
passed beyond a point where it needs further corroboration. An 
extended series of experiments repeating such work is an expensive 
way for a station to get these established facts before its farmers 
and dairymen. Much good work has been done and corroborated at 
other stations and become a part of our science of dairying. It seems 
extremely desirable that in this, as in other lines, certain matters 
should be recognized as settled, and that instead of multiplying still 
further the experiments on such points, even under the gnise of 
instructing the farmers, the facts should bo accepted and presented in 
a plain, concise manner. 

An example of such repetition is the comparison under ouiinaiy 
eonditii ns of the creaming of milk in shallow pans, in deep sotting, 
and by separator. Experiments galore on this question have all cariy 
been made in many States and under a variety of conditions, and wo 
have only to look iuto the European text-books on dairying to find that 
it lias been a subject for experiment for many years. As an illustration, 
such work can hardly be held to be worth the while, as comparatively 
few farmers visit the station and see the work in progress. For this 
purpose a few simple tests of the efficiency of creaming, as practiced 
by typical farmers in a community, would, it is believed, be more con¬ 
vincing and bring the matter home more closely to the farmers of that 
community. 

The case is quite different where the specific effect is to be studied of 
particular feeding stuffs or rations, as will be mentioned later. 

Another instance of repetition is the testing of different kinds and 
sizes of separators. This has constituted a prominent part of the dairy 
work at several stations for a number of years, until now the trials with 
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the more common forms are numbered by hundreds. Many of these 
tests have been made in connection with dairy-school work. Consider¬ 
ing that under these conditions the machines are run by inexperienced 
persons for practice, although under the general supervision of an 
instructor, it can hardly be expected that very reliable results will he 
secured, and such work can certainly not be regarded as of very high 
character for an experiment station. The dairy school is usually of 
short duration and its function is essentially educational. Results 
obtained incidentally under such circumstances as to the etlioieney of 
dairy apparatus, can hardly be said to constitute a fair trial of the 
apparatus or to carry any considerable amount of conviction. They are 
usually not satisfactory to the manufacturers aside from those whose 
machines have made the best showings, and they involve the stations 
in altercations and submit fliem to charges of doing unreliable work, 
which they may have difficulty in refuting. As far as the published 
work is concerned, it seems far better to divorce entirely the station 
work in this line, as in others, from the instructional work of the col¬ 
lege. In regard to the testing of separators and other dairy apparatus, 
it may be questioned whether the time luis not come when this may be 
discontinued, as far as the common makes and forms are concerned, and 
limited to new forms or improvements which make their appearance. 
Beyond doubt the work which has been done has been extremely use¬ 
ful in enabling the stations to give advice as to the kinds and sizes 
of separators, and in keeping out of the market or limiting the sale of 
inferior makes. The relative merits of the different kinds have been 
quite generally determined under a variety of conditions, and the data 
already accumulated have been compiled and summarized, making it 
possible for any station to intelligently give advice in the selection of 
apparatus as called upon. It has boon apparent for some time that 
the method of handling the machine influences the results, and some 
recent work has brought out marked differences between individual 
separators of the same make and model. Moreover, the machines are 
undergoing modification from time to time, and new forms make their 
appearance, which give the figures obtained only a transient compara¬ 
tive value. 

For the more advanced experimental work, at least, the cooperation 
of the agriculturist or dairyman with other members of the station 
staff is very desirable, and indeed almost essential to thorough work. 
This is too often overlooked, and we find the agriculturist or dairyman 
carrying on experiments without the aid or cooperation of the chemist 
or bacteriologist This frequently accounts for deficiencies in the work, 
and lays it open to criticism, for thorough as may have been the train¬ 
ing of the agriculturist or dairyman, he can hardly expect to carry 
on himself the chemical analysis necessaiy to exact work, and it is 
expecting too much of the Babcock test to rely upon it as the sole a,id 
in such experiments. 
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There is often, unfortunately, wliat appears to be a jealousy among 
the station workers in different lines which prevents their joining in 
carrying on investigations. One fears that by accepting the cooperation 
of another he will sacrifice some of his dignity or credit for the work. 
But, on the contrary, a thorough investigation, worked tip from the 
different sides, is a greater credit to each one participating in if, and 
contributes more to the reputation of the workers and the station than 
numbers of one-sided experiments of indifferent value. Working 
together, the dairyman, chemist, and bacteriologist can conduct experi¬ 
ments wliich would be impossible for either one working single-handed, 
and the results need be none the less practical in their application. 

It is believed also that there is opportunity for much to be done 
through cooperation between stations located in the same legion and 
where the same general conditions prevail. Cooperative feeding experi¬ 
ments with cows have been successfully carried on in Denmailc for a 
series of years, the cooperators being the owners of large estates, and the 
whole experiment being under a general direction. There are mapy 
questions which might with advantage bo studied by a number of 
stations in unison and on a common plan. The results would in the 
end be more conclusive and of wider application, and the tendency 
would he toward more thorough work. As a matter of fact, the station 
work in dairying, as in other lines, is frequently open to the criticism of 
having too local a cast, and this is, of course, one of the tendencies of 
purely practical work. We have tchole groups of States which are no 
larger in area than some single States, and aside from purely local 
questions, results obtained in one locality will generally be applicable 
in the localities immediately adjoining. The much discussed question 
of the applicability to our Conditions of Wolft’s standard for cows, and 
its physiological accuracy, suggests itself as a theme for such cooper¬ 
ative work. 

As to the character of the work of a station in general, this will nat¬ 
urally depend to a considerable extent on the status of dairying in the 
State and its probable development. Including dairy farming under i he 
general scope of this paper, there is still room in most States, (‘specially 
tlio’-e where dairying is comparatively new, for work on forage crops 
adapted to dairy farms, systems of rotation for this pmq>ose, the sup 
plying of green crops, the storage of green food, and the value of local 
waste products. In the Southern States, wdiere dairying has only 
recently been taken up, the problems of this sort are numerous. The 
value of corn stover for these States has been only imperfectly studied, 
under a few conditions, and with somewhat conflicting results. Here 
also there is opportunity for raising the standard of the product of the 
farm dairy. The proper use of cotton seed and cotton-seed meal is but 
imperfectly understood, and its effect on the butter when fed in differ¬ 
ent ways and differently prepared has not been sufficiently studied. 
The method of butter making commonly practiced in the Routh, of 

ii 
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allowing the milk to sour and then churning the whole milk, may be 
studied from all sides, in comparison with improved methods, and the 
differences brought out as to the recovery of the butter fat, the compo¬ 
sition of the butter, its qualities, grade, marketability, and behavior on 
keeping. The improvement of dairy stock and its management should 
also prove a profitable line of work, and in this, cooperation with lead¬ 
ing farmers in testing the milk of their cows and studying their rations 
suggests itself. 

There is thus far a deficiency of exact work to show the relation 
between the food and the creaming of the milk, the churning of the 
cream, and the general qualities of the butter. As a rule, feeding 
experiments with cows stop with the yield of milk and its average 
composition. Enough work has been done to show that certain feeding 
stuffs have a marked effect on the butter. This is noticeably true of 
cotton seed and cotton-seed meal, and we have a few experiments indi¬ 
cating the superior effect of steamed cotton seed. Systematic study 
along these lines is to be desired, for just such knowledge is of import¬ 
ance in fixing the real value of different coarse and concentrated foods 
for butter making and in indicating the best dairy foods to grow and 
to purchase. 

A few years ago Prof. Adolf Mayer reported experiments on the 
effects of various feeding stuffs on the volatile fatty acids, the hardness, 
etc., of butter, and gave a list of coarse and concentrated feeding stuffs 
arranged in the order in which their effects were apparent. On the 
basis of this work he advanced the hypothesis that rations rich in car¬ 
bohydrates have the effect of increasing the volatile fatty acids. This 
interesting work has never been corroborated or carried further. There 
is a broad field for study of the specific effect of the food or its constit¬ 
uents on the milk and butter, and such work would form an interesting 
contribution to the science of the subject and to our knowledge of the 
physiological function of milk secretion. 

Furthermore, the question as to the best ration for dairy cows, as far 
as composition is concerned, is a very live subject. The question is not 
so much whether the percentage of fat in the milk can bo increased by 
feeding, but rclales to the amount of protein and other nutrients which 
in the long run will give the best results, as far as the yield of milk and 
butter and the health of the cow are concerned. There has been con¬ 
siderable work upon this with vatying results 5 and the study of the 
practice of intelligent dairy farmers in different parts of the country 
has developed the fact that they have widely different opinions as to 
the amount of nutrients, as expressed in the amounts of feeding stuffs, 
which the cow can use to the best advantage. The experiments have 
been of far too short duration to settle this question. Wo have learned, 
for instance, that by feeding rations rich in protein we can crowd the 
eow to her utmost capacity, for a time at least, but how long this can 
be kept up and what the final effect will be oh the health of the cow 
8908—No. 5 ——2 
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has not been demonstrated. Unquestionably the individuality of the 
animal is an important consideration; but experiments with a number 
of animals continued through a series of years would contribute mate¬ 
rially to our intormation on this point, especially if such experiments 
could be carried on at a number of stations. It would require time, 
but such work would in the end be of the greatest practical interest. 
The matter is far from clear, either from the scientific or the practical 
standpoint. 

Dairy bacteriology presents a most promising field for investigation, 
and has already cleared up many points as to the cause of good and 
poor butter and cheese and suggested many improvements and safe¬ 
guards in the handling of milk. The proper management ot the ripen¬ 
ing of cream, the use of pure cultures and of pasteurized cream, the 
numerous sources of contamination, the relation between the bacterial 
flora of the foods and the quality of the product, and the causes of 
various so called u milk faults, 51 with remedies for the same, are ques¬ 
tions upon which the bacteriologist can profitably devote much st^jdy 
and give most useful information. The importance of bacteriology in 
dairying has only just commenced to be appreciated, and ve have only 
made a beginning in this direction. For a station where dairying is 
made a prominent feature the bacteriological side can not be overlooked. 
It compares in importance with chemistry and animal nutrition. It lias 
contributed some of the greatest advances in dairying of modern times, 
and the problems for its solution touch every stage of* dairy work from 
milking to the finished product. 

It has recently been claimed that the incompleteness of* churning 
sweet cream may be overcome by making the cream acid with dilute 
hydrochloric acid. Experiments have been made at several Herman 
experiment stations and creameries with quite satisfactory results. A 
rather shorter time was required for churning, and the butter was 
usually quite normal in taste and appearance, though lacking in aroma. 
The results were, on the whole, quite promising, and it was claimed 
that the butter would keep longer than sweet-cream butter, but the 
matter has hardly passed beyond ail experimental stage. Taken in 
connection with l)r. deSchweinitz’s proposition to use the products of 
the desirable bacteria of ripening cream instead ot* the cultures them¬ 
selves, the use of an artificial acid and aroma in sweet cream suggests 
itself as possibly within the bounds of practicability and a not altoget her 
visionary theme for experiment. 

The breeding of cows especially adapted to local conditions, the 
sanitary arrangements of stables, ventilation, heating, cleanliness, and 
allied questions may, iu many cases, be studied incidentally. 

In addition to the regular dairy work, and often in connection with 
it, there is opportunity for special studies on milk and dairy products. 
We have, for instance, very little exact chemical knowledge as to the 
constituents oi milk, especially the nitrogenous constituents. The 
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exact nature of these constituents and their chemical and physical 
properties as they exist in the milk, the way in which they vary during 
the period of lactation and during successive periods of lactation-, the 
changes they undergo in souring and curdling, in boiling, and in making 
into cheese, the reaction of milk, the differences between the constituents 
of human milk and cows’ milk, the chemistry of the ripening of cream 
and of cheese, and the nature of the aroma and flavor of butter are 
questions of much scientific interest. The work on these subjects is 
fragmentary, and it is possible that much of it might be negatived 
by investigation with improved methods and apparatus. Although of 
difficult nature, it is well worthy the efforts of the chemist who can find 
time for some advanced scientific work. 

Whatever the particular line of dairy work undertaken by the station, 
it is well to remember that the operations of experimenting, even along 
the most practical lines, are essentially different in details from those 
followed by the farmer, and require close supervision and attention to 
the minor details. Such work can not be left to students or ordinary 
laborers unless a close oversight is maintained. STo matter how simple 
the work the results should be obtained in a scientific manner and not 
be a matter of inference. It is in this respect chiefly that the simpler 
experiments differ from the experience of the farmer. The station 
should expect to keep some distance in advance of the ordinary practice 
of the community, for it should lead rather than follow. And the 
station, which, from the nature of the conditions, feels the necessity of 
doing pioneer work, should not make the mistake of undertaking to 
run a model creamery or dairy farm lor illustration or of going over 
ground which has been thoroughly traversed in other States with results 
which are quite generally applicable* It should endeavor rather to 
select those special themes whicli are suggested by its local conditions 
and which have not been settled by previous study. Real progress 
comes only in this way. Let what is done be thoroughly done and 
with a view to the real status of knowledge on the question. Then the 
'work of one station will supplement that of others and the science and 
practice of dairying will be slowly but surely advanced. 
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The chemical nature of diastase, T. B. Osborne and G. F. ('amp- 
bell (Connecticut State Sta. Rpt. 1895, jyp. 333-238 ).—A continuation of 
studies reported in the Annual Report of the Station for 1804 (E. S. 11., 
7 , p. 182). “As yet no preparations of diastase have been realized more 
active than those there described. The results given in the former 
paper, however, have been confirmed, and details of the process for 
obtaining highly active diastase have been determined more exactly.” 

After studying more thoroughly the conditions under which diastase 
maybe separated from the other malt proteids, considerable quantities 
of diastase were prepared from a malt extract rich in diastase obtained 
from the Maltine Manufacturing Company. All efforts to get a dias¬ 
tase of greater power than 300 by fractional precipitation with alcohol 
failed. Several hundred tests were made of the influence of various 
conditions on the diastatic action, but “in the majority of instances no 
such uniform results were attainable as would lead to safe conclusions 
in regard to the circumstances that insure a high degree of diastatic 
activity.” 

“Fiom oui experience in testing these prepaiations it would seem that the purer 
the diastase is made, the more sensitive it is to external conditions, and that the 
method of testing the purity of the ferment by its maltose-producing power thus 
becomes of uncertain value and perhaps fails to furnish a safe criterion of the purity* 
of theenz € \m. That the proteid is not the only foetal involved in the amylolytic 
action of diastase is indicated by (he groat influence on its activity that often accom¬ 
panies the addition of various substances to its solution. In view of these facts, it 
is not at all improbable that in thus attempting to purify diastase wo remove some 
substance that favors, or is essential to its action, and that we may have in hand 
what may be properly termed the enzym itself, which is feeble in its opeiatiou 
through the absence or deficiency of some accessory substance. Thus the addition 
of Bodiurn cblorid in many cases increases the diastatic action several fold. Th it 
the albumin is an essential tactor in diastatic action could not he positively proved, 
hut the lesults of further experience have tended to strengthen this belief. Of all 
the preparations that we have made, none fiom which albumin was absent showed 
amylolytic power, and those containing the most albumin were the most active. It 
was always possible to roughly judge of the diastatic powei of a> preparation by 
heating a portion of its solution to 65 u C. and observing the amount of coagulum 
formed. 

“The fact that active diastase was obtained only from solutions whose alcohol 
* 368 
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content lies between 50 and GO per cent, may, we think, be regarded as probable 
evidence that the enssyiu is not something carried down mechanically with the 
proteid.’' 

The proteids of malt, T. B. Osborne ami O. F. Campbell ( Con¬ 
necticut State St a. Rpt. ISOX, pp. 239-254 ).—Tlie details are given of an 
extended investigation of this subject, including the derivation of'the 
preparations, their elementary composition, characteristics, etc. The 
main points of especial interest are given in a summary, from -which 
the following is taken: 

“In the malt used in this investigation we have found: 

“(1) Bynedostin, 1 readily soluble in very dilute salt solution, therefore largely 
passing into the aqueous extracts because of the soluble salts of the seed. This 
globulin contains 2 per cent more carbon and 3 per cent less nitrogen than, edestin, 
the globulin of barley, and is much more soluble in very dilute salt solutions than 
edestin. 

“The composition of this globulin, as shown by the average of 11 analyses; is: 

Bynedentin. 

Per eont. 


Carbon. 53.19 

Hydrogen. 6.69 

Nitrogen.15.68 

Sulphur. 1.25 

Oxygen.23.19 


100.00 


“Bynedostin; dissolved in 10 per cent sodium ehlorid solution, gives a turbidity at 
65° and a flocculent coaguhim at 84 u , but, oven after heating for some time at 100°, 
the coagulation is far from complete. 

“This proteid is not precipitated by saturating its solutions with sodium ehlorid, 
and but partly precipitated by saturating with magnesium sulphate. 

“(2) Lencosin, an albumin, identical in composition and properties with the leu- 
cosin found in wheat, rye, and barley. The composition of this proteid was found 
to be: 


Malt albumin , leuoosin. 

Carbon. 

Hydrogen . 

Nitrogen. 

Sulphur. 

Oxygen. 


Per rent. 
. 53.07 
.. 6.72 
. 16.71 

J 23.50 


100.00 


“Lencosin is inlimately associated with diastase. 2 Heated to 50°, solutions of 
this proteid become turbid, and at 58° a flocculent eoagulum occurs. Coagulation, 
however, is incomplete unless the solution is heated for some time and the tempera¬ 
ture raised to about 70°. Saturation with sodium ehlorid or with magnesium 
sulphate partly precipitates leucosin. 

“(3) A protoproteose readily precipitated from aqueous solution by adding an 
equal weight of alcohol. No preparations of this body were obtained free from 
albumin. Its composition is nearly the same as that of loncosin, since preparations 

1 From fivi'y, malt, and cSrdrix, edible. 

2 Conn. State Sta. Bpta. 1894, pp. 202, 204; 1895, p. 238. 
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cont,lining from 90 to 50 per cent of it, together with fiorn 10 to 50 per cent of 
leucosm, aro not distinguishable l>y analysis. 

“(I) A piotoprotooso less readily precipitated by alcohol than the preceding, and 
of a different composition, as shown by the following figures: 



Malt yrotoproteo^. 

Por < out. 
.50.63 

Jhdrogen. 

Nitrogen. 

Sulphur . 

Oxygen . 


. <i.r>7 

. Ilf. IK) 

.| 2(i.0l 



100.00 


“That this is not an impure preparation of the preceding, is mdi< atod by the fact 
that the amount of nitrogen is alike in both, while the carbon dilteis 1>$ 2 per cent. 
This ditferen* e would probably not be caused by lion-pi oteid impm ities. It is pos¬ 
sible that tlio dcuteroproteo&e, next to be described, may not have been completely 
sepaiated by the piot ess employed. 

4 \5) A deuteroproteose which tonlil not be hepuiatod lrom non-protoid impu- 
i ities. 

“(d) A heteropi oteoso in extremely small amount. 

“(7) liynin, a proteid insoluble m water and saline solutions, but readily soluble in 
dilute al< oliol. About 1.25 per <ent of this pioteid was obtained from the malt, 
having the following < omposition: 


liynin. 

Caibon. 

H\ diogen. 

Nitiogen. 

Sulphur . 

Oxygen. 


Per tent 
. 55.03 
. 0.67 
16.2(> 
. 0 M 
. 21.20 


100.00 

“(8) A proteid insoluble in watei, m salt solution, and m alcohol, mnomitiug to 
3.80pci cent. The composition and properties of this proteid we ha\e boon unable 
to deteimine. 

“Assuming 21 per cent of the total nitrogen of the malt to exist in non-profeid 
bodies, and admitting the malt proteids to contain on the average 10.3 pel cent of 
nitrogen, we have, m the malt investigated, a total of 7.M pei cent of proteids. 

Per * eat. 


Proteid, insoluble in salt solution and in alcohol. 3.80 

liynin, soluble in dilute ah oliol. 1.25 

Eynedestin, leueosin, and plot eases soluble in water and salt solu¬ 
tion : 

Coagulable. 1.50 

Uucoagnlable. 1.29 


Total proteids. 7.84 

“The results of this study show: That, in germination, the proteids of bailey 
nndergo extensive changes without acquiring, or before acquiring, the properties of 
proteoses; that hordem disappeais and. an alcohol-soluble proteid of entirely differ¬ 
ent composition tukes its place; that edestiu also disappeais and anew globulin is 
formed, very different both in composition and properties. The albumin, on the 
other hand, appears to be unchanged in its characters, but its quantity is niei eased. 
It is to be noted also that hordein and edestiu are both replaced by proteids much 
richer in carbon and poorer in nitrogen." 
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The proteids of the potato, T. B. Osborne ami G. F. Campbell 
(Connecticut tit ate tit a. Rpt. 1895, pp, 255-PH), —Brief reference is made 
to previous work on this subject by other investigators. The details of 
the manipulation of the pulp and isolation of the proteids are described. 
In general, these methods were similar to those followed by the authors 
in previous investigations. The proteids were found to consist of a 
globulin, for which the name tuberin is proposed, and a proteose, occur¬ 
ring only in very small amount. The properties of the tuberin are 
described as follows: 


u [Tuberiu] is |>recipitated by saturating its solutions with sodium chlorid, sodium 
sulphate, magnesium sulphate, or ammonium sulphate. By aeetic acid or nitric acid 
a precipitate is gi\en readily soluble in an excess of acid even in the presence of 
salts. Potassium ferrocyanid gives no precipitate milil aeetic acid is added. Mer¬ 
curic chlorid gives no precipitate, hut picric acid or tannic acid throws down the 
globulin. With the biuret, Millon’s, aud the xanthoproteic tests the usual reactions 
are given. 

“Tuberin is soluble in very dilute saline solutions, and therefore the juice of the 
potato contains the greater part of this proteid. By dialysis it is precipitated 
slowly and incompletely because of the difficulty of renaming all soluble salts by 
this process. Like other easily soluble globulins, it readily changes to the insoluble 
modification, so that propaiations made by dialysis are to a great extent insoluble 
in saline solutions. In contact with alcohol it ver> <piickl t \ Loseh it * solubility. 

“When dissolved in 10 per cent sodium chlorid solution, tuberin show s a somewhat 
variable heat-coagulation point, depending on the conditions under w'liich i 1 is tested. 
In general, a lloccnlent coagulum is formed on heating to 00 to 65 u < Coagulation is, 
liowoNer, not complete until the solutions lm\ e been heated for some time at SO (\ 
The composition of this globulin was found from an average of several accordant 
analyses to be: 

Tuberin from jpotato. 

Per cent. 


Carbon. bit. 01 

Hydrogen. ($.85 

Nitrogen.10.21 

Sulphur. 1.25 

Oxygen.22.05 


100.00 

Legumin. and other proteids of the pea and the vetch, T. B. 

Osbokne and O. F. Campbell (Connecticut titutc tita, lipt. pp. 
262-P87 ).—‘Mu recent literature legumin is most commonly referred to 
as a substance extracted from seeds by caustic alkalies, and more or 
less altered by the action of the solvent; but nothing has been done, to 
our knowledge, to show the nature of the original proteid. 

“The object of our investigation has been to examine the seeds in 
which legumin is said to exist, and to determine as definitely as possi¬ 
ble the composition and character of this substance.’ 1 

The literature of legumin is reviewed, and the details are given of 
the authors’ investigations on the legumin and other proteids of the 
common garden pea and the common vetch. The results of these in¬ 
vestigations are concisely summarized by the authors as follows: 

u (l) So far as wo have investigated, peas and vetches contain the same proteids, 
which are nearly if not entirely soluble iu 10 per cent sodium chlorid solution. 
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“(2) The greater part of these proteids consist# of a globulin, the legumin of 
Braeonnot, which is readily precipitated by dialyzing its salt solutions. 

“The prevalent idea that legumin is soluble only in acids and alkalies is errone¬ 
ous, it having been proved, notably by Ritthausen, to bo a true globulin. The com¬ 
position of legumin, as shown by the average of our accordant analyses of 31 
preparations obtained from the seeds of peas and vetches, is the following: 

IVr emit. 


Carbon. 52.15 

Hydrogen. 0.96 

Nitrogen. 17.98 

Sulphur.48 

Oxygen. 22.48 


100.00 

“Legumin is abundantly soluble in solutions containing above 5 per cent of 
sodium chlorid; in those containing less salt it is not so soluble, the amount held in 
solution decreasing as the salt content diminishes, so that it is but sparingly solu¬ 
ble in solutions containing less than 1 per cent of salt. By dilution with water, 
strong saline solutions of legumin are abundantly precipitated 

“By saturation with sodium chlorid or magnesium sulphate, its sodium chlorid 
solutions are not jirecipitated; by saturation with sodium sulphate at 25° they are 
not precipitated, but at higher temperatures more or less is thrown down, and by 
saturation with sodium sulphate at 34°, precipitation is very nearly complete. 
With nitric* acid and Millon’s and Adamkiewiczs reagents it gives the usual proteid 
reactions. 

“With strong solutions of legumin the biuret test gives a violet color at first, 
which on stauding becomes crimson red, similar to the color produced by peptones. 

“The legumin obtained by us from the vetch is not coagulated by heat nor even 
rendered turbid by prolonged boiling of strong solutions. 

“ The legumin prepared by us from the pea is partly coagulated by heating strong 
solutions in a boiling water baih, and sets to a firm jelly after thus heating for some 
time. These differences in their behavior on heating, and a greater tendency of the 
vetch legumin to cohere in semisolid lumps when precipitated by dialysis, are the 
only points of dissimilarity which a rigid comparison of preparations from the 2 
seeds has revealed. 

“These differences, in our opinion, are due to the substances with which the 
proxeid is associated in the 2 seeds, for saturation of the pea extracts with sodium 
chlorid, before precipitating the legumin by dialysis, greatly diminished the amount 
of eoagulum given by the pea legumin. 

“(3) Besides the legumin, the pea and vetch contain another proteid in small 
amount, either an albumin or a globulin, soluble in extremely dilute salt solutions, 
and coagulated by heating its solutions to 8(b . This substance we have not studied 
further than to make 2 preparations for analysis from tlio pea and 1 from the vetch. 
These were obtained in an insoluble form by coagulating with alcohol, so that the 
properties and reactions were not determined. The composition of this proteid is 
shown by the following average of 3 closely agreeing analyses: 

Proteid of pea and vetch. 

Per cent. 


Carbon.bit. 48 

Hydrogen. 6.89 

Nitrogen. 16.43 

Sulphur. 1.01 

Oxygen.22.19 


100.00 
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“(4) la addition to the foregoing proteids, a very little proteose was found iu the 
extracts of both these seeds. 

“(5) No attempt has yet been made to determine the total quantity of proteids 
in these seeds, nor to study minutely the proteids that occur in them in small pro¬ 
portion.” 

Conglutin and vitellin, T. £5. Osborne and U. F. Campbell 
(Connecticut /State tfta. Bpt. 1895, pj>. 288-301.) —“Review of tlio litera¬ 
ture relating to the plant proteids hitherto described as conglutin and 
vitellin, shows that the subject is iu great confusion. . . . 

“With the object of determining, so far as may be practicable, the 
true relations of the globulins found in the various seeds hitherto 
alleged to contain conglutin and vitellin, this investigation was under¬ 
taken.” Several preparations were made of the globulin in the almond 
and peach kernel, and these were analyzed and compared in various 
ways. The indications were that “the two are identical in all respects, 
and there can be no doubt that they are the same substance. . . . 
Having thus, as we believe, established this proteid as a chemical spe¬ 
cies quite distinct from all others hitherto investigated, it is proper to 
restore the designation amandin given it by Proust, its discovei er, and 
to discard for it the names vitellin and conglutin, which are associated 
with many erroneous statements as to its occurrence, composition, and 
characters.” 

The composition of amandin is given as follows: 

Amandin. 



From almonds. 

1. 1 2. | 8. | 

4. 

From 

peaeli. 

5. 

Per cent. 
51.04 
0.83 
19.28 
0.44 
22.87 

Av erage. 

Carbon. 

Hydrogen . 

Nitrogen. 

Sulphur. 

Oxygon. 

Per cent. 
51.11 
0.86 
19.47 
0.39 
21.87 

Per cent. 
51.49 
6.85 
19.10 
0.44 
22.00 

Per cent. 
51.18 
6.99 
10.33 
0.48 
22.02 

Per <unt. 
51.30 
6.95 
19.34 
0.45 
21.90 

Per cent. 
51.30 
6,90 
19 32 
0.44 
28.04 

100.00 

100 OO 

100.00 

100.00 

100.00 

1UO.OO 


The characteristics are given at some length. 

The globulins prepared from the English walnut and Albert were 
also found to be identical in composition and properties, and “entirely 
distinct from either amaudin or edestin. We therefore propose the 
name corylin, from the generic name of the Albert, Corylax tubulosa, in 
which this proteid was first found by Dumas and Oahours.” 1 


1 Jour, prakt. Cliem., 28, p. 398. 
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Tlio properties of coryliu are enumerated, 
given as follows: 


CoryUn. 


and its composition is 


Carbon 
llydrog* n 
.Nitioj»eii 
Sulphur.. 
Oiureu... 


From tfm’lisli walnuts. 

7 I h. 

r 


0 


Pai ant 
r>u 22 
0 01 ) 
10.09 

J 2.1.00 
100.00 


Vi runt. 


:>o.8) 
t> 70 
19.05 



100.00 | 


Pa cent 
50. 70 l 
C 89 
19. 00 

21.29 


100. 00 


From 
lllhoi Is. 


Per a nt. 
50 72 
0 80 
19.17 
f 0.82 
l 22.42 

100.00 


Previous work by Osborne 1 * * 4 on tlie globulin of tlie Brazil nut, which 
was described by Weyl as vegetable vitellin, lias shown it to be u evi¬ 
dently different from all others hitherto examined, 17 and the author pro¬ 
poses for it the name of excel sin. 

Osborne - also obtained from the oat kernel 44 a crystallized globulin 
very similar in composition to excelsin, but different in its reactions 
as well as in crystalline form. This globulin might be classed as a 
vitellin, and for that reason is here referred to. As yet this proteid 
has received no specilic name, and we now propose to call itavenalin.” 

Proteids from the seeds of hemp, squash, and castor beans have also 
been described under tlie names of conglutiu and vitellin, but Osborne* 
has shown that the seeds contain as their chief and characteristic pro¬ 
teid one and the same substance, and bas named it edestin. 

has been iouml in a larger number of seed* than anypioteid yoti discov¬ 
ered, and is the body most commonly called \ egetable vit ollin. It is readily obtained 
pine in octahedral crystals from se\ eral seeds, and o\\ im> to this fact bas been em¬ 
ployed in physiological investigations. That it is a difieteni substance from the 
proteids already described in this article appears to have been mostly overlooked.'' 

The proteid of the coeoarmt described by Chittenden * as phytovi- 
tellin agrees with edestin in composition, and as he obtained it portly 
crystallized in oetahedra it probably is edestin. 

Iiittliausen called the principal proteid of lupine seeds conglutiu. 
Home unfinished investigations of the authors show it to be “ distinctly 
different in composition and properties from the proteids which we have 
hitherto noticed, and we take especial pleasure in confirming to it the 
name conglutiu proposed by its veteran discoverer. 77 

Investigations still in progress indicate that tlie proteid of sunilower 
seed is also edestin. 

“We have, accordingly, at least 0 perfectly distinct proteids which 
have been confounded together under the names vitellin or conglutiu, 77 

1 Amer. Chera. Jour., 14, p. 662. 

8 Conn. State Sta. Ri>ts. 1X90 and 1891 (E. S. R., 3,pp. 11,766). 

1 Amer. Cbem. Jonr., 14, pp, 671-689. 

4 Med. Rec., 43, p. 450. 
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i. e., amandin, corylin, exeelsin, avenalin, edestin, and conglutin. The 
composition and distinguishing characteristics of these proteids are 
brought together in a table. 

The chemistry of honey, O. Kiinnmann and A. IIilger (Forsclt. it. 
lebensmtl. und Eyg. Client., :j (1890), ]>. 211; abs. in Client. Centbl., lb'Jii, 
II, No. !),j). -17 <i, and Ghent. Ztg., 20 ( 1806), So. 72, Report.. jt. 229).— The 
statements concerning the dextriuous bodies present in dextrorotatory 
honeys and the fermentation of honey by yeast are very variable. The 
authors have conducted extended investigations with pure yeasts and 
have attempted to disclose the chemical nature of the dextrin. 

Fermentation experiments .—All levorotatory honeys contain only 
traces of dextrin, and the amounts present in the dextrorotatory forest 
honeys have a direct relation to this dextrorotation. If, therefore, 
large amounts of yeast are used with the former, inactive residues are 
easily obtained. Von llaumer and Jlader showed that press yeast acts 
more strongly on the honey dextrin than beer yeast. To obtain an 
exact measure of the fermentative energy of various yeasts, the authors 
started with accurately determined amounts of a dextrin which had 
been isolated from dextrorotatory honeys. The artificial solutions used 
had the following composition: Honey dextrin 1 gm., levulose 5.5 gm., 
dextrose 4.5 gm., and the concentrated aqueous extract (prepared by 
boiling) of 10 gnu beer yeast. The solution was then made up to 100 cc. 
with water. The yeast extract was added for the purpose of producing 
a smoother fermentation. One hundred and fifty cubic centimeters of 
this solution was mixed with 10 gm. of yeast and fermented at 25° <J. 
for 140 hours. The beer yeasts were previously deprived of most of the 
water present by squeezing in a cloth, and were carefully washed with 
water to remove wort. 

Three beer yeasts from different sources gave slight dextrorotatory 
residues. Two press yeasts gave inactive residues, but as such yeasts 
are never pure, it was thought best to prepare a pure culture of one 
of the species present. This showed much less energy and left a 
plainly dextrorotatory residue. This proved plainly that all the pre¬ 
vious work was inexact, and that to obtain good results all materials 
must be sterilized, the fermentation carried on with well-characterized, 
easily controlled pure cultures of yeast, and all extraneous infection 
avoided during the fermentation. 

Wine yeasts were unable to ferment the dextrin. During a period of 
1C to 20 days only S.7 to 33.1 per cent of the dextrin present was fer¬ 
mented. 

Beer yeasts showed more energy than wine yeasts, but only the 
variety Saoeharomyeos-I’ombe was able to ferment all the dextrin, 
while with the others the amounts varied from 40 to 25 per cent. It 
was further found that only extended fermentation would remove the 
last portions of invert sugar. 

The honey dextrin was isolated by fractional precipitation with 



376 


EXPERIMENT STATION RECORD. 


alcohol and was found to bo identical with the di a static acliroodex- 
trin isolated by Lintner and the achroodextrin found in beer wort 
by Mittelmeier. It could not be crystallized, and by the freezing 
method gave the molecular weight 1,962, corresponding to the formula 
(O 1 aH 20 O 1 «) t) H 2 O=l,9G2. 

Preparation of the (Visa cellar id. —All fractions remaining from the 
preparation of the dextrin whose rotation did not exceed +145° were 
united and the disaccharid separated by precipitation with alcohol and 
dialysis. The dialysate gave an osazone consisting of light yellow 
needles, 0.32 gm. of which, dissolved in 100 cc. absolute alcohol, gave 
[a] D=4-54°. The melting point was 184 to 186°. Although maltosa- 
zone has [a] D=+C1° and a melting point of 202 to 206°, the disac¬ 
charid of honey dextrin is probably maltose.—w. it. krtjg*. 

Contributions to the analysis of honey, E. Beckmann ( Ztachr . 
analyt. Ch&m., 35 (1896), No. 2, p. 263; abs. in Chem. Zt</., 20 (1806), No. 
70, Repert.,p. 221 ).—Ktinig’s method for the detection of glucose in honey 
does not always yield reliable results, as many honeys can contain from 
15 to 20 per cent of starch sirup or starch dextrin without showing 
dextrorotation after precipitating with alcohol. The author uses ace¬ 
tone or methyl alcohol and finds that all, even dextrorotatory honeys, 
are taken up by these solvents, while a honey mixed with glucowse sirup 
gives a copious precipitate of dextrinous substances. The reaction of 
such a honey with an iodin solution is also characteristic. It becomes 
intensely red, or even violet, while a pure honey is colored only slightly. 

To detect adulteration with glucose the following method is proposed* 
Five cubic centimeters with a 20 per cent honey solution is mixed w ith 3 
cc. of a 2 per cent barium hydrate solution and 17 cc. of methyl alcohol 
and well shaken. The presence of even slight amounts of glucose, or glu¬ 
cose sirup, is shown by the resulting turbidity. When a clear solution of 
honey can not be obtained, the polarization must be united with this 
test.—w. u. KRTJG. 

The determination of sugar in chocolate, Rocnjtjes (Ann. Chim. 
anal. appliq., 1 (1896), p. 288; aba. in Oh cm. Ztg., 20 (1806), No.7 2, Reperl., 
p. 229). —Fifteen grams of the powdered chocolate is heated to 40° O. 
with 90 cc. of water until the cocoa butter has melted, ami the mixture 
is well stirred. Fifteen cubic centimeters of a 10 per cent basic lead 
acetate solution is then added, the liquid filtered, and the lead removed 
by adding to 70 cc. of the filtrate 30 cc. of a solution consisting of 20 ce. 
of a 20 per cent sodium sulphate solution and 10 cc. of glacial acetic acid. 
This gives a very clear filtrate, which can be easily polarized.—w. u. 
KRUG. 

The estimation of tannin, B. Weiss (Der Gerber , 22 (1896), p. 62; 
abs. in Jour. Soc. Chem. Tnd..lj (1896), No. 8, p. 620).— The author finds 
that it is essential to use a constant weight of extract dissolved in 
a constant volume of water and to work at the same temperature. 
It is shown that hide powder which has been washed and dried as 
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recommended l>y Cerycli again} ields a solution wliivh gives a turbidity 
with tannin when soaked in water, as though the hide fiber were con¬ 
verted into gelatin by the action of water at the ordinary temperature. 
This is prevented to some extent by treating the hide powder with an 
antiseptic such as lysol or mercuric elilorid. 

Thirty-five grams of pure unsized filter paper is pulped in 2 liters of 
2 per cent lysol solution; 100 gm. of hide powder is added and allowed 
to remain several hours. The mass is drained on a funnel, pressed, and 
treated, once with pure water, once with dilute alcohol, and once with 
strong alcohol. The mixed powder and paper are then allowed to dry 
over night and pulverized.—w. H. kritgk 

Division of chemistry of Kentucky Station, A. M. Peter (Ke?i~ 
tuclty Sta . Ept. 1893 } pp. XI-XXV). —Analyses are given of sorghum 
cane, butter, distillers’ grains or dried distillery slop, sugar beets, min¬ 
eral waters, saltpeter made from tobacco stems, coal, iron ore, limestone, 
niter earth, White Burley tobacco, tobacco stems, tobacco ashes, ash 
of corn stover, corundum, cider, and pliosphatic fossil shells. In 4 
samples of butter the fat varied from 75.15 to 82.90 per cent, and the 
water from 11.86 to 14.44 percent. The sample of u dried distillers’ 
grains’’ contained water 8.6(> per cent, crude protein 20.04, albuminoids 
2S.88, fat 8.04, nitrogen-free extract 59.‘ 9, fiber 11.02, and ash 1.51. The 
saltpeter from tobacco stems was obtained as a by-product in the man¬ 
ufacture of tobacco extract. It contained from 40.92 to 45.02 per cent 
of potash and from 11.59 to 12.90 per cent of nitrogen. 

The cleavage products of albumen, S. G. JIedin (Zlsvhr. physiol. Chem28 (1806 ), 
No. 2,pp. 101-196). —The author describes a base isolated by him from casein, Irom 
albumen of white and yolk of egg, from blood serum, and from horn. The author 
thinks it is very likely that the chlorohydrate of the base is identical with that 
described by Siegfried. 1 

Researches on aiabinose, Bertiielot and G. Andre {Compt. Mend., 1 *3 (1800), 
No. 17, pp. 613-031). —A study of the action of hydrochloric acid and phosphoric acid 
on arabinoso under varying pressures. 

Concerning lucifererase or photogenetic zymase of animals and plants, R. 
Dubois ( Compt. Mend ., 113 (1800), No. 17, pp. 088, 004). 

The accuracy of Winkler’s method of determining oxygen in solution in 
drinking water, G. W. Chlopin (Arch. Hyg., 27, No. l,pp. 18-33). 

Anew reagent for deteotiug and determining nitrites, M. ('. 8 ciu t ytkn ( Chem. 
Ztg., 30 (1896), No. 73, pp. 711, 733). —When 5 cc. of a 1 per cent solution of antipy¬ 
rin in acetic acid (i l „) is added to a solution containing nitrites, a green color quickly 
appears which is distinct for ^norm of nitrite. Lime and alkalies, chlorids, bromide, 
iodids, sulphide (and 1L8), carbonates, phosphates, nitrates, borates, sulphates, the 
salts of potassium, sodium, ammonium, calcium, barium, magnesium, aluminum, 
zinc, iron (ferrous), lead, bismuth, cadmium, tin, as well as organic substances 
(sugar, alcohol, and phenol), if not in too concentrated solution, apparently do not 
affect the reaction. 

On the determination of phosphoric acid in organio matter (Ann. Agron., 23 
(1896), No. 8, pp. $02, 303). —The precautions to be observed to prevent fusion of the 
alkaline phosphates in incineration are discussed, and the methods of incineration 
in a current of carbonic acid proposed by ftehlossing and with sulphuric acid are 

1 Ber, dout, chem. Gos., 24 (1891), p. 428. 
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described. The method of digestion in sulphuric acid, as in the Kjeldalil method 
for nitrogen as employed by Garcia, is favorably noted. 

Determination of mustard oil in feeding stuff's, M. Farmin' (Ztschr. an (jew. Chew,,, 
1800, Xo, 14, pp. 4JJ, 420; aha, i.i Analyst, 21 {1890), 8<p1.,p. 100,. 

The detection of foimol (formic aldehyde) in milk, 0 .Demurs (Jour. Phann. 
tt Chhn., 1800, Stpt.; abb. in Milch ZtgJt (180b), Xo. 2 , p. (2*7). 

Method for detecting borax in butter, Planciion and Vuaflart (Jour. Plutnn. 
et Chhn., 1800, ser. 4, p. 40; ah s. in Milch Zty., 24 (1800), Xo. 42, p. (>(>8). 

Determination of the sugar and the molasses content of molasses feed, 0. 
MCller (Lanchc. Vers. Utah, 47 (1890), Xo. 2-3, pp. 249-221). 

Application of the Rontgen rays in the analysis of vegetable substances, F. 
Eajstvvez (Mboc, Beige . Chim,, 10 (1896), pp. 44-48; abs. in Analyst, ‘21 (1800), Sept., 
p. 223). 

A new shaking machine for laboratoiies, M. \ ok Kecklingiiausen (Ber. deaf, 
client. (xts., 29 (1890), Xo. 14,pp. 22) J, 42)3, fig. /).—-Describes a machine of very bim pie 
coustiaction suitahlo for shaking a number of small bottles or tubes at once.—A. M. 
peter. 

On a modification in the form of measuring flasks, II. Bin/ (Ber. dent, rhem. 
Crib., JO (1896), Xo. 13, p. 2if82, Jiff. 1 ).—The modification consists in making the flasks 
with a bulh-liko enlargement in the neck above the graduation mark to facilitate 
the mixing of the contents of the flask by shaking after making up to volume.— 

A. M. PETER. 

On a convenient form of measuring flask, W. Wislk enus ( Per. dent. chem. Gib., 
20 (1800), Xo. 13, pp. 2442, 2143, fig. 1). —Alter referring to the liieasuiing flask 
deseiihed by Blit/ (see above), the author calls attention to the fact that similar 
flasks, hut with double graduation, have been in use for some time. Such a flask, 
graduated to 1,000 and 1,100 cc. is figured and its use in making up normal solutions 
is described.— a. m. peter. 

Report of work at the State laboratory at Antweip, Belgium, in 1895, D, 
Crispo (Bap. Trar. Lab. Etat, Anvers, 1803,pp. lh). — Tabulated analyses of fertilizers, 
feeding stuflb, and foods; results of comparative tests of the citro-mecLanical and 
molybdic methods for i>hosphoric acid; and comments on the fertilizer trade. 


BOTANY. 

Relation of the growth of foliage leaves and the chlorophyll 
function, 13. T. MaoDoi dab (Jour. Lion. AW. Hot., A1 (/.\%‘), Xo. 
218, pp. 326-516, pi. J, Jiff. J ).—A brief historical wketeh is given of the 
investigations on the growth of leave# anti their food-forming activity, 
and the results of some experiment# by the author arc stated. His 
experiments were conducted with Armenia triphyUum, Oallu pul us (r is, 
Hibiscus rosa-sinensis, loopy rum biternatum, Just i via #p., Lilimn tujrinum, 
Omlis floribunda, O. vespertilionis, Phoenix daetyli/era, Trillium erection, 
T. erythroearpam, and Zea mays, and the effect of a lack of carbon 
dioxidj darkness, diffused light, and the removal of concurrent mem¬ 
bers is briefly stated. 

According to the author, the following conclusion# are sustained: 

“(1) Material constructed in active chlorophyll areas and storod iu special organs 
may be transported to inactive chlorophyll-bearing organs in some plants in light 
and in darkness, and be used in such manner as fco allow of the perfect development 
of these organs. 

“(2) The removal of concurrent members in darkness may have no ellcot, may cause 
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an exaggerated development of tlie petioles, or may result in tlio perfect develop¬ 
ment of tlie entire leaf. The nature of the regulatory mechanism in each instance 
must he eutirely specific. 

“(3) If is possible for some plants to form perfect leaves in darkness, some when a 
portion of the stem only is darkened, and others when the entire plant is etiolated. 
It is tlins shown that no invariable connection exists between the phototonic condi¬ 
tion and leaf development. 

“(4) The conclusion of .Tost, that pathological conditions ensue more quickly in 
inactive leaves in light than in darkness, is not capable of general application. The 
deterioration in certain plants appears as quickly in darkness as in others in light. 

“(5) Placing a leaf under such conditions that it can not construct food material 
sets in motion the specific regulatory mechanism of the organism in such manner 
that the plastic material may be withdrawn and the organ cast off. An exaggerated 
development of the petioles may be induced in darkness by this mechanism. 

“(6) Plants may not lx* entirely classified as to their reaction to an atmosphere 
devoid of carbon dioxid upon the basis of species, since a given plant may he capable 
of developing inactive leaves at one stage of its development and not af another. 
This is evident upon consideration of the fact that such capacity is entirely depend¬ 
ent upon the availability of the reserve food for this purpose.” 

A form of apparatus for growing plants in an atmosphere free from 
carbon dioxid is figured and briefly described. 

Indian cultivated cottons, T. II. Middleton {Agl. Ledger, 189$, 
Ab. <S‘, Veg. Produet series , Ab. 1 />, pp. VTII, pis. 5). — Botanical 
descriptions are given of about 40 Indian varieties of* cotton, together 
with miscellaneous notes and descriptions of several others. The 
author distinguishes between (lossypi urn herbaeevm and (f. hirsute m. 
It is stated that the 0 . herbaeeum of American authors is not that 
species as described by Limueus. To this species the name (L hirsutum 
of Miller is given. Attention is directed to the almost hopeless con¬ 
fusion in the synonymy of the cultivated species of cotton. 

Grasses of North America, H, W. ,T. Beal (Xcw York: TTrnrji TIoli 4’* Co,, 1890, 
pp, VIII , 70ft, JlfjH. 110 ).—This is tin* concluding volume of the author’s work on 
the “Grasses of North America,” the first part of which appeared nearly 10 yearn 
ago. In the first volume the economic and related features were treatod, the sys¬ 
tematic arrangement and description of species being retained for this part. Stu¬ 
dents of agrostology will welcome the appearance of this valuable work, since for 
the first time there are brought together descriptions of all known species growing 
north of Mexico, as well as those collected in Mexico hy C 1 . G. Pringle and Edward 
Palmer. In handling such a mass of material while actively engaged with other 
duties, some errors have crept into the work, hut these defects are not of Hullleient 
number or importance to greatly aflect the value of the entire work. 

The author lias followed the “ Rochester code” in his system of nomenclature, 
and many new combinations are the result. Opinions will differ as to the proper 
generic name in several instances, it being a disputed question whether some of our 
American grasses may not have been wrongly referred. 

Of the 912 species described in this work, many of them for the first time, 809 arc 
native and 103 introduced grasses. In addition to describing all these species, the 
geographic distribution of the Graminea* in North America is given, and interesting 
tables are constructed showing the proportional distribution of the species of many 
genera in the great divisions of the globe. 

Analytical keys are given for most of the tribes and genera, but the absence of a 
general key to the family will bo noticed. Its place is supplied by brief descriptions 
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of the two great divisions—Panieaceip and Poaccic. By many students this omission 
will ho seriously felt, an acquaintance with the tribes or genera being almost essential 
to use of the des< riptious. 

The usefulness of the work for ready reference might have been impro\ od had the 
gencrie names been given moio i)rominen<*e and repealed on each page, either with 
the specific name or as a side head at the top of the page, the generic name in so\- 
eial cases being i?0 pages or more from the species described. 

A bibliography of about 100 works relating to North American grasses and a very 
fnll index complete the work. 

Phyllotaxy as a guide to plant analyses, A. L. Bknkuh'i (Huh Torny Hot. 
Club, 23 ( 1890), No. 11, pp. loo-to9). 

A systematic account of the Fhalloideae of the United States, E. A. Burt 
(Bot. Gas., 8? (189(1), No. 5, pp. 379->J91). 

A rearrangement of the North American Hyphomycetes, 1{. Pound and F. E 
Clements (Minnesota Bot. Studies, Bui . 9, pt. 9, pp. Cii-073). 

Concerning a new micromycete, F. Toonini (Bench It. lust. Lomb. hex. ( lift., air. 
2, 99 (1890); aba. in IJedioiijhi, So (1S9G ), No. 5, p. 119). —Notes arc given of Jm m on id la 
I'lrrneoaa, which is probably the cause of a now grain disease. 

New species of micromyoetes, F. Tas&i (AttL della B. Arad. Fhioeritiei, air. 4, 
S(18Dt>), )>. If); ah s. in Ctntbl. Bald, und Par. Allg., 2 (1890), So. 19, pp. 010-018). 

Remarks on the inflorescence of Rosa, V. Crispin (Huh Soe. Boy. Hot. Belgique, 
Si (1895), II, pp. Si-53). 

Investigations on the anatomy of the Betulacese and Corylaceae, A. M. 
Boubiru (Contr. Boh Lab. Unir. Geneve, ser.3, 6 (1890), j>p. 91, Jigs. 34). —Anatomical 
studios were made of B etui a, Alnns, Corylus, and Carp in uk. 

Investigations on the growth and anatomical structure of the ash (Fraadnus 
excelsior), F. ft oiinrider ( Forsfl. naturw. Ztaehr., 5 (1890), No. 11, pp. 421-438). 

A study of some anatomical characters of North American G-ramineee, VH, 
T. Holm (Bot. Gas., 23 (1890), No. 5 , pp. 403-400 , pi. 1). — Notes are given on Amphi- 
earpum Jloridanum and A.purshii. 

A contribution to the biology of Myxomycetes, 0. Lippkrt (Vo'hundl. cool, 
bot. Ges . Weill, 1890, p. 331; aim. in Red wig in, 3.1 ( 1890), No. .1, p. 100 ).—An account is 
given of the sporangia of Plnjsanun eimreum oroidi urn, Rid g mi urn mivroearpum, 
Chondrioderma diffonne, and Crihraria sp. 

Oil the stem anatomy of certain Onagraceae, F. Bamaley (Minm sola Bot. 
Studies, Bui. 9, pt. 9, pp. CO i-090, pin. 3 ).—The author was unifble to find any charac¬ 
ters of sufficient constancy to use in systematic determination. 

Concerning the relation of the form of the leaves of Campanula rotundifoiia 
to light intensity, IC.Uokrkl (Sitsung&her. math, phydhil. Afotd. film nieh Mhnehen, 
1895, No. 3, pp. 331-835). 

On the correlation of heliotropism and geotropism, F. Ozapkk (Sit sung fiber, kgl. 
Akad, TTissenaoh. Wien, voh /Of; aba. in Bot. Cenibl ., 08 (1890), So. 4, pp. 111-119). 

Ascent of water in trees, F, Darwin (Gard. (throw.. Her. 3, 20(1890), So. 509, 
pp. 874, 375). — A brief abstract is gi\ on of a paper road by the author before Section 
K of the British Association at its meeting ftoptomber 18,1891b 
Influence of continued electric currents on the decomposition of carbonic 
acid in aquatic plants, M. Tiiouvrnin (Bev. gen. Bot., 8 (1890), No. 95, pp. 433-f50). 

Abnormal formation of resin ducts and other anatomical changes in the wood 
of diseased conifers, A. P. Anderson (Forstl. naturw. Ztaehr., 5 (1890), No. 11, pp. 
439-454). 

Unnatural colors in foliage (Garden and Forest ) 9 (1890), So. 157, pp. 471, 473). 

, Green and bine colors in leaves and flowers, IT. Molisuii ( Wiener Illus. dart. 
Ztg., SO {1896), No. 8-9, pp. 287-801 ),—The author gives a resume of information 
relative to chlorophyll and anthoeyan. 

External characteristics of root tubercles of Leguminosae, 1), Flos (Compt. 
Bend., m (189$), No. 9, pp. 407-410). 
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Recent investigations on the bacteria of the tubercles of legumes and the 
fixation of nitrogen through their agency Rtttzeb ( Cuitbl. Jial't. und Par. AUg., 
& (1806), Xo. 20, pp. 620-638). —A re&um£ is given of a few works which appeared 
during the past year or two. 

Present position of morphological botany, 1). IT. St ott (Xalure, 3i (189>), Xo. 
1102, pp. 232-242). —Presidential address "before Se< tion Iv of the meeting of the 
British Association September 17, 1896. 

On the use of gelatin in preparing large material for demonstration, J. WoitT- 
mann (Hot. Ztg ., 24 (1S9G), II, Xo. 22, pp. 337-340). —A method is given for the use of 
gelatin in preparing large specimens for microscopical examination. 

Some aqueous media for preserving algae for class material, AY. A. Setcheix 
and J. Y. Osterhout ( Amer. Micros. Jour., 17 (1806), Xo. 11, pp. 373-381).— Direc¬ 
tions are given for the preparation and use of solutions of chrome alum, formalin, 
and camphor water for different groups of algfo. 

Report of the botanist, G. E. Stone ( Massachusetts Hatch. Sta. llpt. 1802, pp. 173- 
176). —The author mentions the reestablishment of the botanical depaitmont of the 
station and briefly outlines the work begun or to be investigated. 


METEOROLOGY, 

Meteorological observations, 1895, 0. 8. Piielps (Connedlent 
Storns tita. Ept. 1S93, pp. 111-113). —This includes- comments on the 
weather during the season; monthly summaries of observations at 
Storrs on atmospheric pressure', temperature, rainfall, relative humid¬ 
ity, precipitation, aud cloudiness; and a record of rainfall at 21 local¬ 
ities in the State during the 0 months ending October .21. 

“The total precipitation for the year (15.7 in.), as measured at Storrs, was nearly 
up to the average for the State. The average for this State from observers having 
observations covering 10 years or more prior to 1890, is 49.1 in., aud the average at 
Storrs for the past 7 years is 44.7 in. The precipitation was least dunng the months 
of February, May, and June. The early part of the growing season was exception¬ 
ally dry, and the hay and strawberry crops were considerably reduced in yields 
below an average crop. During the remainder of the growing season, light rain¬ 
falls wore frequent and most crops were fairly well supplied with moisture. . , . 

“The temperature for January was about the average, while February was 
exceptionally cold. March gave a low average temperature, but April was mild aud 
favorable for farm work. Severe irosts occurred as late as May 11 and 17, doing 
some damage to early vegetables. The temperature for tbe summer months was 
not high. The highest temperature occurred early in June and the third week in 
September. Light frost occurred on September 15, but the first killing frost came 
October 15, thus giving a growing period of 150 days since tbe last severe frost in 
the spring. The average growing season at this station for the past 7 years has 
been 144 days. The last 3 months of the year were comparatively mild, but gave 
an unusually large amount of rainfall.” 

Meteorological summary for 1895, V. E. Muncy (Kentucky Sta. 
Bpt. 189~>, pp. LX-LXVI). —Meteorological summaries are given of 
observations on temperature, pressure, i>recipitation, cloudiness, wind 
movement, and other phenomena. The annual summary is as follows: 
Temperature (degrees F.).—Maximum, 95, September 20 ; minimum, 
—13, February 8 ; mean monthly, 54.1; mean daily range, 18.1. Free- 
surc (inches).—Highest, 29.42, November 27; lowest, 28.24, January 25; 

89<t8—No. 5-3 



382 


EXPERIMENT STATION EECOED. 


mean, 20.01. Precipitation (inches).—Total, 05.32; number of clear 
days, 95; partly cloudy, 10S; cloudy, 102. Wind (prevailing direc¬ 
tion).—S1V. jS'nmber oi‘ days on -which thunderstorms occurred, 10; 
snow, 24; hail, 2; fog, 2. 

A resume of solai* observations made at the royal obseivatory of the Roman 
College during the first half of 1896, P. Tvccmitni i Compt. Iitml ., tM (1S!H>), So. 
7,pp. 372-277). 

Weather record at Newport (Arkansas) Substation for the season 1894, <».!$. 
Irby (Jrlansas tita. Jlpt. Iso.l, j>. ,??).—Reprinted from Bulletin 31 of the station 
(E.S.R., 6, p.878). 

Meteorological obseivations at Camden, Arkansas, 1894, C. L. Newman 
(Jrlansa* fita. i?j >t. 1R0\ p. 1?$).— Reprinted! from Bulletin 31 of the station (E. S. JR., 
7, i>. 97). 

Meteorological s umm ary for 1895 {Maryland iSta. Jlpt. 220,220). —Gen¬ 

eral notes on the weather conditions of the year and a Hiimnmiy of observations on 
tcmpeiatnrc and precipitation. The precipitation for the >ear was 35.5i in., the 
mean temperature 53.1 1\, the maximum 101 J ^ Sept. 23), minimum 7 (Fob. 3), and 
dail> range 22.5 C . 


WATER—SOUS. 

The Florida parishes of east Louisiana, W. TT. Olendenin ( Lou¬ 
isiana tit ns* Special ltpt.pt. S 7 pp. Mtf-JLWj ).—This is a continuation of the 
work of O. Lereh on the geology of north Louisiana (E. S. It., 5, p. 2S2), 
and deals with the greater part of the State of Louisiana south of the 
thirty-first degree, including the Florida parishes of east Louisiana and 
the bluff hill and prairie sections of southwest Louisiana. 

“The section lieb between the Mississippi bivor on the west and the I‘earl JRi\er 
on the east, and is bounded on the south by Lal^e Ponchartrain, Lake M nurepaM, and 
Bayou Manehac. It includes 8 parishes . . . and comprises an area of about 4,500 
square miles. . . . 

“ The purely alluvial parishes are not hero considered, inasmuch as they, being 
(up to the preseut) tin* chief agricultural lauds, it was thought best to make a sep¬ 
arate report upon them, Only those alluvial soils that lie in proximity to the older 
soils, in parishes th.it contain both, are here treated. . . . 

“The object being to make an agricultural rather than a purely geological Tcport, 
particular aft enfiouwa* given to the origin, nature, and depth of soil; to water supply 
and questions of drainage, and especially to the character of the natural or rirgin 
growth upon the lands, where obtainable, as being one of the truest indices of their 
nature and possibilities. 1 * 

Different chapters of the bulletin are devoted to description of area, 
including geography and history, topography and drainage, the mounds, 
natural x>onds, geological history, brief history of the Lafayette forma¬ 
tion, brief history of the Columbia formation, soils, economic products, 
including mineral and vegetable products, climate, the 5 islands, and 
some geological sections (pine bills, pine flats, prairies, and bluff), with 
an appendix by W. R. Dodson on the principal plants of economic value 
in this region. 

A peculiar topographical feature of this region is the mounds, which 
u attain their greatest development in the prairies around and near the 
sulphur mine in Calcasieu Parish.” 
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The formation of these mounds is ascribed not to the activity of ants, 
but to the escape of gas through fractures produced by earthquake 
shocks in the strata, the gases, in their passage through the water, car¬ 
rying up from below the sand which is the peculiar constituent of these 
mounds. 

As regards the geological history of the region, it is stated that— 

“The Florida parishes are a part of the coastal plain that borders the Atlantic 
Ocean and Unit of Mexico from New England to and beyond the Rio Grande. The 
coastal lowland, averaging about 150 miles in width, may everywhere be divided 
into 2 and often 3 distinct types of topography. 

“The 'low grounds 9 of the Carolinas and the 'pine meadows' and ‘pine Hats' of 
Alabama, Mississippi, and Louisiana, constituting the seaward division of the coastal 
plain, are, as has been described, topographically young. Their illy drained areas 
extend up all the transecting primary streams and many of the secondary. 

“The landward division of the coastal plain is topographically mature. Its per¬ 
fectly drained surface is made ni> of a succession of hills and ridges whose even 
crests show them to be the tattered remnants of a former peneplain. 

“The third type of topography is found as bordering zones along the great streams 
whose tributary sources were in the regions of tin* northern continental ice sheet. 
While the sediments constituting the* strata of this t\ po wen* deposited quite as late 
as those of the pine Hats, yet the attitude of the land is such that topographic forms 
have been of rapid development, and the topography of these areas is not inaptly 
styled adolescent. 

“This coastal lowland, constituting the most recent important addition to our 
continent, belongs to the Lafayette and Columbia formations. These* formations, 
recent subdivisions of the Orange Sand of ililgard and other geologists who studied 
this region, while not fully determined as to exact geological position, are probably 
late Tertiary and Quaternary, iieing almost destitute of fossils, biologic criteria 
can not be used in lixing them in the geologic section, ami resort must be had to 
the principle that ‘ geologic history may be read from the conliguration of the land 
as readily as from the contemporaneous rocks and fossils.’ This being the case, a 
geologic province should include alike the areas of degradation and concurrent 
deposition.” 

Applying this method, a brief history of the Lafayette aud Columbia 
formations is worked out. 

In the Florida parishes sandy, clay, anti lmmus soils are distributed 
over large areas. 

“From the nature of the dopoHit the greatest amount of humus is found in the 
soils of the river bottoms, especially the tirst bottoms, that, are subject to ovorilow. 

“The * second bottoms’ and "pine tbits’ while containing considerable amounts of 
humus arc more especially characterized by the development of that distinctly 
clayey group of strata, llic Port Hudson, which produces a heavy soil. 

“Moreover, much of the soluble plant food from the lull soils has been deposited 
there. 

“These all combiuo to make these soils inherently fertile or strong. This has long 
been recognized in the modern alluvial deposits over the ilood plains of streams, but 
as yet unappreciated in the 'flats’ and 'second bottoms’ that constitute nearly one- 
half of those parishes east of the Amite. 

“In their present nudrained condition these soils are sour and unproductive. 
This can be completely corrected by thorough drainage and some addition of lime 
to assist in changing the brown, soluble humus into the true black humus desired. 

“When this is done those hinds will become among the most valuable in the Statfe. 

“Over the Mils of these parishes, east of the zone of ‘bluff’ bordering the 
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Mississippi Rivor, is spread a thin coating of browni&li-yellow, clayey loam that is 
highly productive. Immediately underlying it at a depth varying from a few inches 
to a few feet is the much more sandy Lafayette, which, when it beoomos the upper 
soil from removal of the yellow loam by erosion, loses its soluble plant food rapidly 
by leaching. Great care should therefore bo exercised to preserve this protective 
coating from being removed by washing. This can be done by proper cultivation, 
and by resorting as much as possible to those crops that lequire tho least stirring of 
the soil, . . . Throughout these parishes are found 'old fields’ aggregating thou¬ 
sands of acres that were onco productive, but lost tboir productiveness by inattention 
to this matter of preservation of the fertile but easily removable coating of loam. 

" Along the banks overlooking the ancient Mississippi is found a soil, the loess or 
* bluff 9 of which combines perhaps more of the elements of productiveness than any 
other soil in the State. 

"Being well above the flood plains of the streams it is easily drained; and con¬ 
taining much more of clay than sand, it does not leach rapidly. 

4 'Rich in lime, humification, even in poorly drained areas, is rapid and of the 
desirable kind. 

"Yet, being so fine grained and incoherent, this deposit erodes rapidly, and the 
greatest care should be exercised to pi event this wastage by erosion. 

"'Four classes of soils are then found in the Florida parishes, corresponding to 
the three upper members of tho Columbia formation, and the modern alluvial 
deposits in our river bottoms. Each has its characteristic vegetation.” 

The region is not generally rich in mineral products, but contains the 
Petite Anse deposit of rock salt. It furnishes large quantities of pine 
and some hard-wood lumber. Resin and turpentine are gathered to 
some extent, and native fruits and flowers are abundant. Cultivated 
crops are principally cotton on the uplands and hills and rice and cane 
in the alluvial lands. 

"Throughout south Louisiana maximum temperatures of 100° F. are extremely 
uncommon, and minimum temperatures below 20° F. are even more rare. Upon the 
coast freezing temperatures are infrequent. 

"The range of temperature is about 70° F. ill the northern portion of the section 
and decreases as we approach the coast. 

"The annual precipitation varies from 50 to 70 in., being in the northern part 
usually between 00 and 65 in., and decreasing toward tho coast, where it is commonly 
under 50 in. This is well distributed throughout tho year. Though there is a 
minimum of rainfall in midsummer, no season can be considered as distinctively dry. 

"The winds arc variable, though prevailingly southern. Thunderstorms arc 
common, and are usually accompanied by strong winds. 

“Though south of tho mom frequented tracks of tornadoes, many destructive 
storms pass through the section, following, as elsewhere in tho Mississippi Valloy, 
a course from southwest to northeast. . . . 

"Summing up, we may say: The section is one of moderate range of temperature, 
being less as we approach the coast; of sufficient though not excessive rainfall, 
likewise diminishing toward the coast, and being well distributed through the year; 
of variable though prevailingly southern winds; and occasional destructive storms. 

"Taken as a whole, the climate may be properly called temperate.” 

A brief description is given of the detached and limited areas known 
as the “islands” of Orange, Petite Anse, Grand Oote, Cote Blanche, 
and Belle Isle, which rise so conspicuously above the surrounding 
prairie and marsh, and which constitute a topographic feature of the 
coastal plain that has no other American homologue. 



WATER—SOILS. 


385 


The effect of acidity on the development of n i t r i f yin g organ¬ 
isms, E. E. Ewell and H. W. Wiley {Jour. Amer . Cliem. Soc18 
{1896), No. 6, pp. 475-481 ).—A brief history of investigation on the 
transformation of nitrogen in the soil and on the influence of the reac¬ 
tion of media on the growth of organisms is given. One hundred cubic 
centimeter portions of a solution, composed of ammonium sulphate 
0.943 gm., di-potassium hydrogen phosphate 1 gm., magnesium sulphate 
0.5 gm., calcium chlorid trace, and water 1,000 cc., weie inoculated with 
portions of 40 samples of soils from different parts of the United States, 
and the amount of nitrogen nitrified during 2 months determined. 
Before the addition of the ammonium salt the acidity of the culture 
medium was such that 1 liter of it required 2.6 cc. of normal sodium 
bydroxid solution to make it neutral to phenolphthalein. On an average 
28 parts per million of nitrogen were nitrified during the 2 months, 
but nitrification stopped “ after the formation of an acidity equal to 3 
to 4 cc. normal alkali. . . . The organisms coming from various parts 
of the country seem to be very uniform in regard to their ability to 
endure acidity.” 

Similar results were obtained when the tests were repeated with pure 
cultures of organisms isolated from the different soils. It was shown 
that the nitric ferment was able to endure at least as much acidity as 
the nitrous ferment. 

The presence of nitrites in the air, G. Defren ( Tech . Quart., 0 (1896), No. 9 and9, 
pp. 838-245). —It was found that water exposed to the air of well-ventilated rooms 
absorbed small quantities of nitrites, the amount increasing with time of exposure, 
and depending upon the character of the work going on in the room. The burning 
of illuminating gas results in the formation of some nitrites. The lowest amount 
observed was 0.014 part per 10,000 of water, the highest 0.0707 part. If the air 
was drawn through the water no reaction for nitrites was obtained, the same being 
true when the breath was blown through distilled water. It is suggested that the 
deleterious effect of air of overcrowded rooms may in part at least bo accounted for 
by the presence of nitrites which possess poisonous properties. 

Artesian wells as a means of water supply, W. G. Cox (Brisbane: Capuford 4* 
Co.; New Fork: Fan Nostrand Co.). 

Typhoid fever in Indiana and its possible connection with water supplies, 
S. Buruagb ( Purdue University Monographs, Public Health Series, No . 8 and 4 , pp. 
21-39). —The nature and dissemination of typhoid fever is discussed and precautions 
to be observed to prevent contamination of water supply are explained. 

On the purification of water supplies of oities and towns, S. Burbage (Pur¬ 
due University Monographs, Public Health Series, No. 3 and 4, }>p. 7-30, -figs. 4, pi. 7 ).— 
This is a popular discussion of the impurities commonly found in drinking waters, 
and some of the latest methods for purification of water. 

A study of the water of different springs in the park in G-rignon, J. CitociiR- 
telijbi (Ann. Agron., 22 (1896), No. 10, pp. 469-484, Jigs. 2).—The amount of nitric 
nitrogen carried off in the natural drainage is estimated. 

A study of the waters along the railway from Sfax to Loued Seldja, E. Brcn- 
tainohaud (Bui. Agr. et Commerce, 1 (1896), No. 1, pp. 36-41). 

Water analysis, J. B. Lindsey kt al. ( Massachusetts Hatch Sta. Bpt. 1895, pp. 
223-225). —The method followed in water analysis is described, and instructions for 
sending samples are given. Analyses have been made of 124 samples. Sample 
analyses of different waters arc given. 

The absorptive power of humus soil, M. Lachaud (Bui. Soc. Chim. Paris, err. S, 
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11-10 (1S9G), Xo. 1S-19, 2>p. 110S-1110').—Tevt'i of the nliaorptivo power of sterile and 
hnnnis soil for devti in and gelatin ai o imported, show mg Hint the presence of humus 
gre ltlj mcieabes 1 his propel^ in soils 

The conseivation of moistme in the soil ((Uirthn and l'on W, (i (1^90), Vo. IfiO, 
pjh lol. foj). 

The influence of growing plants upon soil moistiue, E. 1 >. Hanoi libON (ftoutlaw 
ItnnilUt ,* rioruht 1'armtr and runt Omrti, s fJV<>. //, pp. o/i, 6 / 0 ).—A popular 
aiti<*le based upon e^peiimonts made in (iennain an<l 1»> tho«tatn»ns in the United 
States. 

FERTILIZERS. 

The assimilability of nitric and ammoniacal nitrogen by plants, 

PAttNOT tl (Ann. Ayron.i 22 A r o. 7f>, 185-11)0 ).—These two 

forms of nitrogen were compared with each other on beets, eameline 
(Cttmdina saliva), clover, and oats grown in pots of about 25 liters 
capacity filled with sterile sand. Three pots were devoted to each test, 
the first receiving no fertilizer, the second phosphate of soda and nitrate 
of potash, and the third phosphate of soda, muriate of potash, and 
sulphate of ammonia. 

The Rulx>hate of ammonia proved decidedly superior to the nitrate, 
giving yields nearly double the yield of beets, clover, ami oats, and 
over three times the yield of cameline produced by the nitrate. 

The unfertilized plants contained a small amount of nitrogen, hut 
tlie proportion was largely increased when fertilizers were applied. No 
trace of nitric nitrogen was found in the unfertilized plants, it was 
abundant, however, in plants which had received nitrates and in much 
less but still appreciable quantities in those which had received sulphate 
of ammonia. " 

The indications are that the ammonia salt was directly assimilated 
and was more rapidly taken up than the nitrate. Examinations of the 
crops on June G and 22 showed that during that period the nitric nitro¬ 
gen had greatly decreased in the cases where nitrates were used, and it 
is inferred that this nitrogen was used to build tissue. Ammoniacal 
nitrogen was also determined. Very small amounts were found, on the 
average a little more in the plants to which nitrates were applied than 
in those receiving the ammonia salt. 

The water content of the plants receiving sulphate of ammonia was 
smaller than that of those fertilized with nitrates. 

The method used in determining nitric nitrogen in these investiga¬ 
tions was as follows: Dry the material at 1050 c. and grind line while 
still warm. Place 2 gm. of* the powder in a porcelain dish with a little 
water and heat to boiling for a few minutes. Cool and add 0 to 10 
drops of subacetate of lead, mix, and then add 1 gm. of animal black 
which has been washed with acid. Let stand for 1 hour, shaking from 
time to time, filter into a 50 cc. tiask, and make up to mark. Evaporate 
5 cc. of this solution to dryness, add a dozen drops of phenol-sulphuric 
acid (10 gm. phenol in 70 of acid), mix thoroughly, add a little water, and 
then ammonia. A yellow coloration due to picrato of ammonia appears 
if nitric nitrogen was present in the original material. The amount of 
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nitric nitrogen originally present is determined by comparing the tint 
obtained with that ol a type solution of picx'ato of ammonia (1 mg. per 
liter). 

For the determination of ammoniacal nitrogen grind 10 gm. of the 
fresh plant in a mortar and place it in a llask with 50 ce. of water, 0.5 
gm. of magnesia, a few pieces of pumice stone, and a small quantity of 
paraflin. (Jonnect the tlask with a condenser and distill olf about three- 
fourths of its contents into a llask containing a few drops of very dilute 
sulphuric; acid. Make up the distillate to 50 ce. and test with Eessler 
solution. 

Vegetation experiments on the availability of nitrogen in cer¬ 
tain nitrogenous materials, 8. W. Johnson, W. E. Britton, and 
E. II. Jenkins {Connecticut State Sta. Bpt. 1895, pp. 99-110). — Work of 
previous years in this lino (E. S. II., 7, p. 101) was continued during 
1895. To the soils (in pots) used the previous year additional fertiliz¬ 
ing materials were added and a crop of oats was grown, followed by a 
crop of corn. The nitrogenous fertilizers tested and the method pur¬ 
sued were practically the same as in 1804. 

The oat plants receiving organic nitrogen were sickly in appearance 
and some of those receiving the heavier applications died. The corn 
crop was also very irregular. 

<fc ()ar own experiments illustrate what has been abundantly demonstrated by 
others, that the weight oi diy matter har\eated (wator-treo crop) is no certain 
measure ol’ the nitrogen assimilated by the crop; . . . but the determination of 
the nitrogen actually taken up by the crops irom the fertilizer makes the results 
intelligible.” 

Consequently this basis is adopted for the calculation of the availa¬ 
bility of tlio different forms of nitrogen. The details are tabulated and 
discussed in full. 

Summarizing this data, the relative efficiency of the various fertilizers 
as sources of nitrogen to the corn and oat crops in 1894 and J895 may 
be stated (in round numbers) as follows: 

Relative efftoiinrij of different form h of nitroyen on corn and oats, !S9t, MM. 


* 1 

Available 
i nitron'll 

1 rf (‘honed i 
on total 1 
nitrogen. 

A\ ttilahta 
nitrogen 
reckoned 
on tbo 
a\ aiUble 
nitrogen of 
nitrate of 
soda. 


Percent. 
68 .0 

Perce?it. 

100 


53.0 

77 

< 1 iih| , ot* pomfteP U___ _____ ....__........... 

48.0 

70 

Average ol* castor pomace A ami B....... 

50.5 

74 

Cotton-need meal. 

Lin wood meal...... ............. 

49.5 

47.0 

72 

69 

Dried blood... ..... 

46.5 

6H 

Dry tifih__... ... 

45.0 

66 

Dissolved .._______........................ 

44.5 

64 

Horn and lioof . . . ...................... 

42 5 

62 

........... 

40.5 

59 

Steamed lAutlifir_ __......_....._...... 

G r> 

9 

Ron fifed leql her .......... 

6.5 

9 

Haw leather __. „ , _ , . . ... 

L. 5 

2 
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“ TIio experiments of 1895 just described do not by any means conclude the subject, 
but are rather a repoi t of progress, and have been purposely described so as to pre¬ 
sent fully their defects. The investigation 'will bo continued during the coming 
season. 

“The indications of the present year’s tests agree with those of 1894 in these 
lespects, that the nitrogen of castor pomace A has shown the highest availabilty of 
anj form of organic nitrogen; that fish, horn and hoof, and tankage have manifested 
the lowest availability, leather excepted; while < otton-seed meal, castor pomace B, 
linseed meal, and dried blood stand intermediate, with no very striking diifoience 
between the four.” 

In determining tlie amount of nitrogen in the oat crops it was found 
that many of them contained nitrates. Direct determinations in 9 
samples gave from 0.05 to 1 per cent of nitric nitrogen. 

Loss of fertilizer nitrogen, E. H. Jenkins and W. E. Bbitton 
(Connecticut State St a. Rpt. 1895, pp. 95-98). 

“Fifty grams of surface soil from the station garden (which is annually dressed 
liberally with mixed cow and horse manure and with fertilizer chemicals), 50 gm. 
of iresh cow dung and 50 gm. of fresh horse dung were stiried up with water, each 
in a separate vessel, and the muddy liquids were strained through tuits of glass 
wool. This was repeated till the volume of the filtered liquid amounted in each 
case to 750 cc. To each was then added 5 gm. of sodium nitrate and water to make 
1,000 cc. 

“Nitrogen as nitrates was immediately determined in each solution. The flasks 
weie tightly stoppeied and kept in a closet nearly dark. From time to time nitro¬ 
gen was again dett nnmed. . . . 

“It appeals that in the extract of garden soil, very little nitrogen was lost through 
reduction of nitrates during 10 months. 

“The extracts ol fresh horse dung and fresh cow dung caused considerable loss 
of nitrogen from the nitrates by reduction. The reduction by the extiact of cow 
dung waB in this experiment somewhat slower and less in amount than that of the 
horse dung. 

“While the gains and losses of nitrate nitrogen in several cases are within the 
limits of analytical error, it is piobahle that m the extract of horse dung after May 
24 nitrates began to increase by nitrification of the organic nitrogen. 

“In a further experiment 2 extracts were prepared in precisely the way above 
described, the one trom 50 gm. of fresh horse dung, tbo other from 50 gm. of a pot¬ 
ting soil prepared for use in the forcing house. This was made of pasture sod and 
the soil just beneath, composted with about one-tlurd tin ir bulk of mixed horse 
and cow manure. The mixture made m the summer of 1891 had stood in a conical 
compact pile exposed till the fall of 1895. The soil for this experiment was taken 
from the interior of this pile at a depth of 2 to 3 ft. 

“To each of the extracts prepared as above and measuring 1,000 cc., 5 gm. ot 
nitrate of soda was added.” 

Tlie recorded determinations of the amount of nitric nitrogen at dif¬ 
ferent dates show that “ while the surface soil of the garden, although 
heavily dressed each year with stable manure, had little or no effect in 
destroying nitrates, the pottiug earth (made by composting contiguous 
pasture sod and a few inches of underlying soil with stable manure), 
reduced nitrates to about half the extent caused by fresh horse dung.” 

The cultural value of different phosphates, P. de Vuykt and P. 
H yssens (Dexixidme Rapport , Brumls, 1896 , pp. 27 ).—This is an account 
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of experiments in continuation of tliose carried out in 1894 (E. S. E., 
7, p. 24) for the purpose of determining the relative agricultural value 
of superphosphate, Oiply and Liege phosphates, and Thomas slag. Data 
are tabulated in detail for experiments in 1895 on oats following beets, 
peas following maize, clover following oats, wheat following clover, and 
on dry and wet meadows. 

Summarizing the results for the 2 years, it appears that as regards 
yield the superphosphate gave the best results on oats following clover, 
on clover following wheat, and on dry meadows,* and the slag gave 
best results in the oats-beet, and peas-corn rotation, and on wet 
meadows. With respect to profit secured, the slag gave the best results 
in every case except on tbe dry meadows, on which the superphosphate 
gave the most profitable return. The latter also gave a profit in all 
other cases except on the wet meadows. As regards the amount of 
phosphoric acid which the plants utilized of the different applications, 
the slag appears in most cases to stand ahead of the other phosphates. 
In general it is recommended that for soils of the character used in 
these experiments the superphosphate or slag should be used, since 
they give an increase of yield and a profit double that of the mineral 
phosphates. 

Fertilizers (Connecticut State St a. Rpt. 1895 , pp. 1-71 ).—A statement 
of the amount of fertilizers used in Connecticut; an abstract of the 
State fertilizer law; a list of manufacturers complying with the law; 
notes on the sampling and collection of fertilizers; explanations con¬ 
cerning the analysis and valuation of fertilizers; methods and results 
of home-mixing of fertilizers; a review of the fertilizer market for the 
year ending November 1,1895; and tabulated analyses and valuations 
of 194 samples of fertilizing materials, including nitrate of soda, dried 
blood, leather, cotton-seed meal, castor pomace, dry ground fish, beef 
scrap, tankage, bone, mineral phosphates, dissolved boneblack, dissolved 
rock phosphates, sulphate of potash, sulphate of potash and magnesia, 
muriate of potash, cotton-liull ashes, wood ashes, anthracite coal ashes, 
saltpeter waste, swamp muck, marine mud, and factory-mixed and 
h< mo-mixed fertilizers. 

The principal results of the inspection maybe summarized as follows: 

u Of the 76 analyses of nitrogenous superphosphates [examined] 21 are below the 
maker’s minimum guaranty iu respect of 1 ingredient, 5 in respect of 2, and 1 in 
respect of nil 9 ingredients. Thus more than one-third of the ukole number do not 
fulfill in all respects the maker's claim for them. . . . 

“The average cost of the superphosphates is $32.32. The average valuation Is 
$23.37, and the percentage difference 3B.2. . . . 

“Of tho 78 brands of special manures 19 are below the manufacturers' guaranty 
in respect of 1 ingredient and 10 in respect of 2 ingredients, so that in all, consid¬ 
erably more than one-third of the whole number do not in all respects fulfill the 
manufacturers' claims. Rejecting from calculation 3 analyses, tho aveiage cost 
of 75 special manures was $37.33 per ton. The average valuation was $27.91. Tho 
difference, $9.39, is equivalent to a percentage difference' of 33.6. Last year the 
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corresponding iigures were, average cost $38.13, average valuation $28.62, per¬ 
centage difference 33.2. . . . 

“The average cost per ton of the 21 brands of bone mauures analyzed lias been 
$32.09, and the a\crago valuation $31.03 per ton. . . . 

“Cotton-seed meal has been by fartho cheapest source of available nitrogen, dur¬ 
ing the past season. Experiments indicate that it is as rapidly and t’ul 1> avail¬ 
able as the best forms of animal matter. It has-been extensively used this year in 
home-mixed fertilizers and has given perfect satisfaction. . . . 

“Castor pomace is an expensive form of organic nitrogen at present prices, and is 
used chiefly by certain tobacco growers who still prefer it to cotton-seed meal. The 
Poqnonock experiments indicate that cotton-seed meal in equivalent quantity yields 
tobacco <rf the same quality in all respects as castor pomace, and at a much lower 
cost for fertilizers. . . . 

“Tn acid rock phosphate available phosphoric acid has cost on the average very 
considerably less than in dissolved boueblack. Those who have tried the acid 
phosphate in home mixed fertilizers report very favorably, finding little or no trouble 
from caking or ‘setting' after mixing. There is no reason in the claim that the 
‘available’ phosphoric acid of the dissolved rock phosphates is any loss valuable 
agriculturally than that of dissolved bonehlack. . . . 

“ Potash in the sulphates, both high and low grade, has cost about 1 ct. more per 
pound than in the muriates. . . . 

“Allowing 6, 5], and 2 cts. per pound respectively for soluble, reverted, and 
insoluble phosphoric acid, tlio price of actual potash in 20 samples of cotton-hull 
ashes has ranged from 4.3 cts. to 13 cts. per pound, the average being 6.1 cts. . . . 

•“The fact that cotton-seed meal and dissolved phosphate rock sold at very low 
prices during the last winter and spring induct'd many farmers to mix their own 
fertilizers who had not previously done it. 

“Fifteen samples of these homo mixtures hnvo been analyzed at this station. . . . 

“These fertilizers as a rule have a higher percentage of nitrogen and of potash 
than the average of factory-mixed goods and considerably less phosphoric acid. . . . 

“The mechanical condition of these home mixtures has been uniformly good, and 
not noticeably dirt event from that of factory-mixed goods." 

The experience of the farmers was favorable to the home mixtures 
as regards both effectiveness and economy. 

Commercial fertilizers, E. 11. VoOHUEKS ( U. K Dept. Jgr., Farmer h’ Did. 1f } pp. 
(21 ).—A popular bulletin on flie composition and use of commercial fertilizers, in 
which the following topics are discussed: The need of commercial fertilizers; ferti¬ 
lizer requirements of different soils and crops; forms, sources, and composition of 
fertilizing materia In-nitrogen, phosphoric acid, and potash; agricultural ivt. com¬ 
mercial value of fertilizers; variations in the composition of manufactured ferti¬ 
lizers; the purchase of fertilizers; eoudil ions under which fertilizers ma t \ be profitably 
used; the kind of fertilizer to use; and the systematic application of fertilizers. * 
The principal features of this bulletin arc brought out in the following summary: 

“(1) (Joimneroial fertilizers are mainly valuable because they furnish the ele¬ 
ments—nitrogen, phosphoric acid, and potash—which servo as food, not as stimu¬ 
lants. 

“(2) The kind of farming in the past and the demands for special products in the 
present, make their use necessary in profitable farming. 

“(3) In order to use them proiitably the farmer should know— 

“ (a) That nitrogen, phosphoric acid, and potash are the essential maimrial 
constituents; 

“ (&) That the agricultural value of these constituents depends largely upon 
their chemical form; 

“(c) That these formB are contained in specific products of a well-defined 
character and composition, and may be purchased as such from dealers and 
manufacturers and may be mixed successfully on the farm. 





FERTILIZERS. 


391 


et (4) The agricultural value of a fertilizer "bears no strict relation to tlie commer¬ 
cial value; the one is determined by soil, crop, and climatic conditions, the other by 
market conditions. 

“(5) The variations in the composition and value ol manufactured fertilizers 
which contain the three essential constituents are due to variations in the character 
and in the proportion of the materials used. 

4< (6) The ton basis alone is not a safe guide in the purchase of these commercial 
fertilizers. Low ton prices mean either low content of good forms of plant food or 
the use ol* poorer forms. Fertilizers, high grade both in quality and quantity of 
plant food, can not be purchased at a low price per ton. 

4 ‘ (7) The best fertilizers can not exert their full effect on soils that are too dry or 
too wot, too compact or too porous. They can furnish but one of the conditions of 
fertility. 

“(8) The kind and amount to use should be determined by tbe \alne of the crop 
grown and its power of acquiring food. 

“ (9) A definite system or plan should be adopted in their use; * hit or miss ’ meth¬ 
ods are seldom satisfactory, and frequently very expensive." 

The best economy of concentrated fertilizers, ft. W. Johnson ( Connecticut 
Stale Sin. Hpt. 1803, pp, 101-163). —A general discussion of' this subject intended 
simply 4< to illustrate the fact that the interests of those who buy as well as of those 
who sell commercial fertilizers can be best promoted by a knowledge, well applied, 
of all the factors of crop production 

Observations on the injurious effect of nitrate of soda, A. ftrt tziju (lh (it. 
landw. Presse, J3 ( 1890 ) } Xo. Gil, p. 391). —Numerous instances arc reported in which 
cereals (rye and occasionally wheat) were unhealthy on fields to wlucli nitrate of 
soda had been applied. It is suggested that there was a deficiency of water as the 
season advanced and the soil solution of nitrate became too concentrated. 

On the microbiology of nitrification processes, ft. Winogradsky (I'entbl. lUikt. 
und Par, Mlg., ~ (1890). Xo*. 13, pp. 41 fl-US; 14 , pp, 419-IBS). 

Concerning nitrate destroying bacteria, A. Stutzkr and K\ Maul (('enlbl. 
P>nlct, and Par . Allg., 3 (1890), No, Id, pp. 473, 474). 

The proper management of stable manure in the stable, in the manure heap, 
and in the field (Deal, htndio. Presse, 13 (1830), Xo. 88, p,*791). 

The preservation of stable manure, P. Wagner (Landbote, 17 (1890), Xo. 37, 
p. Ml). 

Sewage disposal in cities and towns, ft. Bgrrage ( Purdue t'niremly Mono- 
graph*, Publio Health Series, No. .7, pp. 16). —This is a popular discussion of the nature 
and composition of sewage; of old methods of sewage disposal; and of modern meth¬ 
ods of sewage purification, including broad irrigation, intermittent filtration, sedi¬ 
mentation, subsurface disposal, mechanical filtration, and chemical precipitation. 

Sewage disposal on the farm, T. Smith ( U. 8. I hpt. Atjr., Farmers' Pul. 13,pp. 30, 
figs. 8). —A popular treatise including the following topics: Disposal of night soil, 
liquid sewage, kitchen and chamber slops, and waste and garbage; and protection of 
drinking water, including ways of contamination and construction of wells. Without 
attempting to make any definite suggestions applicable to all conditions it is urged 
that *‘the principles to bo kept in the foreground are the disposal of sewage in the 
superficial layers of the soil in not too groat quantity, tlie disinfection of the -.tools 
of the sick with lime before such disposition is made, tbe digging of wells in places 
kept permanently in grass and at some distance from barnyards, and, above all, their 
thorough protection from contamination from the surface and from the soil immedi¬ 
ately below the surface." 

Analyses of commercial fertilizers, M. A. Soovkll, A. M. Peter, and II. E. 
Curtis (Kentucky Sta. JRpt. 1893, pp. 39-72; 113-112 ).—Reprints of Bulletins 5l> and 
60 of the station (E. S. R„ 7, p. 101; 8, p. 40). 

Composition of commercial fertilizers, H. B. McDonnell et vl. t Maryland Sta- 
Bui. 40, pp. 09-MI).— 1 This bulletin includes a schedule of trade values of fertilizing 
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ingredients; a list of fertilizers licensed for sale in Maryland for iho year ending 
January 31, 1897; and tabulated analyses and valuations of 390 samples of fertilizers 
examined during the period from March to July, 1896. 

Official inspection of commercial fertilizers and general chemical work in 
1895, C. A. Goessmann (Massachusetts Hatch Sta. lipt. 1895, pp. 31S-328 ).—A brief 
account is given of the work of fertilizer inspection and of the general work in the 
laboratory of the chemical division of the station, accompanied by a list of the fer¬ 
tilizer manufacturers complying with inspection laws in the State, and tabulated 
analyses of 14 samples of ashes from a crematory furnace at Lowell, Massachusetts. 

Compilation of analyses of fertilizing materials, H. D. Haskins (Massach itself/* 
Hatch Sta. Bpt. 1895 , pp. 328-345 ).—'Tables show the composition (maximum, mini¬ 
mum, and average for the 3 essential ingredients) of fertilizing materials analyzed at 
Amherst, Massachusetts, since 1868 in percentages and iu pounds per ton. 

Analyses of fertilizers, C. A. Goessmann (Massachusetts Hatch Sta. Bui. 40, pp. 
SO ).—A schedule of trade values is given, together with tabulated analyses of 189 
samples of fertilizing materials, including sulphate of potash, muriate of potash, ashes, 
tankage, bone, natural phosphates, cotton-seed meal, and mixed fertilizers. 

The royal Saxon agricultural experiment station at Mockem. Report of 
the work of the fertilizer control in 1895, O. BOttcher (Sacha, landw. Ztschr., 44 
(1898), IS 08 . 34, pp. 415—418j 35 , pp 439—432). 
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Observations on the growth of maize continuously on the same 
land for 8 years, E. H. Jenkins {Connecticut State Sta. lipt. 1S ( )5 , pp. 
21(1-225 ).—This is a continuation of work published in the Annual 
Report of the station for 1894 (E. S. R., 7, p. 198). 

Beginning with 1890, 3 plats were annually fertilized as follows: 
One with 10 cords per acre of cow manure, another with 13£ cords of 
hog manure, and another with 1,700 lbs. of a commercial fertilizer; 
a fourth received no fertilizer. Tabulated data are given for the gross 
yield and the yield of dry matter for 1893, the relative yield of dry 
matter for 0 years, yield of food ingredients in 1895, the percentage 
composition of the field-cured maize, kernels, and stover for each plat, 
the loss or gain in soil fertility after 8 years’ manuring and cropping 
with Indian corn, and the yield of dry matter and shelled corn for 8 
years, and composition of dry matter. 

The following table shows the results of 8 years’ (Topping and 
manuring: 

Gain or loss of soil fertility pei' acre by 8 years f manuring and cropping with Indian corn. 


Treatment of soil. 


Cow manure. 

Hog manme. 

Chemical fertilizers 
No fertilizer. 


Nitrogen 

Pliosphorie 
!l< Ml. 

PohlHll. 

• 

Pound*. 

rounds 

Pounds. 

+1,117.9 

+ 788.1 

1 70S). 1 

+1,879.8 

-(3,446.0 

| 63.9 

4 520.2 

+ 071.6 

+177.4 

— 318.6 

| 53.8 

— 66 0 


. Taking the plats in tlie order given in the table, the first receives 
annually about 3,207 lbs., the second about 5,440 lbs., and the third 
about 200 lbs. of organic matter. 
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The author states that “excess of nitrogen has not made the crop 
1 run to leaves, 1 nor has deficiency of plant food strikingly affected the 
relative proportion of ears and stalks,’’ 

During G years the first and second plats (cow manure and hog 
manure) have yielded on the average the same amount of water-free 
crop, the third plat (chemical fertilizers) has yielded more than eight- 
tenths as much, and the fourth plat (potash) between five and six 
tenths as much as the first two. There was a general falling off in the 
yield of all the plats during 5 years. 

As to food ingredients, the crop both of kernels and stalks on the 
first 2 plats has been practically identical as regards chemical com¬ 
position. The kernels of the crop on the third plat contained some¬ 
what less mineral matter and fat and about 0.5 per cent less protein 
than the crops on the first 2, with correspondingly more nitrogen-free 
extract. The kernels in the crop on the plat not manured had 2.3 per 
cent less proteids than the first 2 plats, somewhat less ash and fats, but 
more liber and nitrogen-free extract. 

Mixed forage crops, 0. A. Goessxcann [Massachusetts Hatch . Sta. 
Rpt. 1893, pp. 288-293). —The following mixtures were grown on well- 
manured land: Vetch and oats; vetch and barley; oats, vetch, and 
horsebean; and oats and lentils. The yields are tabulated and analyses 
(food constituents) of all the mixtures are given. The author concludes 
that these crops compare favorably in value with clover hay. 

Fertilizer experiments on oats, 0. A. Goessmann (Massachusetts 
Hatch. Sta. Rpt.lHOti, pp. 278-288 ).—This is a continuation of previous 
work published in the Annual Report of the State Station for 1894 
(E. S. B., 7, p. 298). In a preface the author reviews his previous work 
in this line. On 11 tenth-acre plats a uniform application per acre was 
made of potash and phosphoric acid, and on 8 of the plats 45 lbs. per 
acre of nitrogen was added in the form of nitrate of soda, sulphate of 
ammonia, or dried blood. The plats were sown to oats. The yields are 
tabulated and compared with those in 1893. The author states that 
the condition of the different plats has apparently not been materially 
changed by raising sqja beans. 

The comparative effect of muriate and sulphate of potash on 
the potato crop, E. II, Jenkins (Connecticut Mate Sta. ttpt 1895,pp. 
117-12/, pis. 2). —This is a report on .4 cooperative experiments carried 
on in the State under the supervision of the station and 1 in coopera¬ 
tion with the German Kali Works of New York on the effect of potash 
salts on the potato crop. Nitrogen and phosphoric acid in different 
forms and potash as sulphate or muriate were used in varying amounts. 
The tabulated data give the yields, starch content, and analyses of 
samples of the crops raised. 

The author states that the results reported naturally differ with the 
character of the land, quantity of nitrogen applied, weather conditions, 
etc.; that in general when muriate of potash was applied the potatoes 
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contained less starch by 0.5 per cent or less than those raised with sul¬ 
phate of potash; that muriate may bo used where yield alone is sought; 
that the unfavorable effect of the muriate on the quality of the tubers 
may probably be lessened by applying it to the land early, oven the 
fali before; and that for growing seed potatoes or those of extra quality 
the sulphate should be used. 

Observations on the agricultural chemistry of sugar cane, T. L. 

Phipson (Barbados Bot. SUi. Mi sc. Huh 7 , pp. L-9 ).—This is a popular 
article treating of the demands that plants in general, and particularly 
sugar cane, make on the soil. Analyses are given of 12 samples of soil 
from the West Indies and 1 from Queensland. With relerence to lime 
in soils for growing cane the author says: 

kt When the quantity oi‘ lime has diminished so much by prolonged culture as to 
be present to the extent of only 0.1 per cent, and then only one-third that of the 
magnesia present (knowing that in the origin the lime was not only equal to but 
higher than the magnesia), wo ma t \ rest assured that the crops of cane on this soil 
will fall off >eor by year, and that the most careful system of manuring will ho 
necessary to place it again in itb former lucrative condition. 

“Such a state of things actually exists over a M‘iy considerable portion of British 
Guiana and Barbados.” 

Stable manure is considered the best of all for cane. The mixing of 
acid superphosphates with Peruvian guano and cane ash is recommended 
for cane soils. The application of sulphate of ammonia is advised only 
when accompanied by a relatively larger quantity of other manures. 
The author says: 

“There are, indeed, S special agricultural dittieulties in tho direct path of the 
cane grower in tho West Indies. The tirst is that ho is dealing almost e\ery where 
with a stiff clay soil, difficult to work even were labor more plentiful than it is; tho 
second is a remarkable deficiency of lime in many districts; and tbo third is the 
very imperfect nature of the manures hitherto imported, and the implicit faith 
placed iu the restoration of the begass ashes.” 

Report of the results obtained with sugar cane on the expert 
mental fields at Dodd’s Reformatory, 1895, J. I\ n’AhmiqunsuquE 
(Barbados: ItfiW, pp. 13 ).—The fertilizer experiments were arranged 
to show the effects on the sugar cane of applications of nitrogen, phos¬ 
phoric acid, and potash in different forms and proportions ami at differ¬ 
ent times. The element tested was in each case combined with the 
other two, so that a complete fertilizer was used. Applications were 
made in January and July. The cano was planted in December on 20 
plats about one-twentieth of an acre in size and was harvested in April. 
Tabulated data are given for each group of tests. For nitrogen the 
highest yield was obtained with the application of 15 lbs. per acre in 
January and 25 lbs. in July, in the form of ammonium sulphate, ami tho 
juice was distinctly richer than in cane from the dried-blood jffats. For 
phosphoric acid 100 lbs. in the form of basic slag gave best results. 
For potash 100 lbs. gave the highest yield. Applying potash, part 
early and part late, gave better results than when all was applied early. 
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A test was made of 12 varieties. Caledonian Queen, Striped Singa¬ 
pore; and Seedling 27 gave highest yields. 

Experiments in growing tobacco with different fertilizers in 

1894, E. H. Jenkins (Connecticut State Sta. Rpt. 18!) J, pp.ltffi-Jld ).— 
This is a continuation of work published in the Annual Report of the 
station for 1894 (E. S. E., 7,p. 207). The results are given of an examina¬ 
tion of the fermented leaves grown in 1894, also the report of an expert 
relating to the quality of 29 lots. Tabulated data show the hre-liokling 
capacity of the different lots, and the effect of fertilizers on the quality 
and quantity of tobacco is discussed. 

Tfie ffre-holding capacity of the leaf w as increased in every case by 
fermentation, and the tendency to char was not always associated with 
small ffre-holding capacity. 

The quality of the leaf raised on land fertilized with cotton-seed meal 
was somewhat better than when castor pomace was used. Nitrate of 
soda was injurious to the quality of the wrappers. The total yield and 
the percentage of wrappers was smallest with applications of stable 
manure, but the quality was best. As to potash fertilizers, the largest 
yield of wrappers was with applications of double sulphale of potash 
and magnesia, followed by the same with lime, by carbonate of potash, 
and by wood ashes. 

Experiments in growing tobacco with different fertilizers in 

1895, E. IT. Jenkins {Connecticut State Sta . Rpt. 1898,pp. 146-1 '$(>).— 
This is a continuation of work published in the Annual Report of the 
station for 1894 (E. S. R., 7, p. 208). Meteorological data for the season 
are given, including temperature of the air and soil; also the water con¬ 
tent of the soil from daily determinations from .Tune 17 to August 12. 

Cotton-seed meal, cotton-hull ashes, linseed meal, castor pomace, 
nitrate of soda, double sulphate of potash and magnesia, carbonate of 
potash, double carbonate of potash and magnesia, dry ground ffsh, 
tobacco stems, wood ashes, and several brands of fertilizers were tested 
in various combinations, and stable manure alone. The yields of unfer¬ 
mented tobacco and the comparative ffre-holding capacity of the tobacco 
grown on the different plats are tabulated and briefly discussed. In 
the gross yield of cured leaf and of wrapper leaf, castor pomace was 
superior to cotton-seed meal. Where one-half the nitrogen in an appli¬ 
cation of 210 lbs. of nitrogen in the form of castor pomace was 
replaced by nitrogen in nitrate of soda, the total yield of wrapper 
leaf was greater. 

As to potash fertilizers, the largest gross yields followed applications 
of high-grade sulphate, both with and without lime. The largest yield 
of wrappers was from plats manured with carbonate of potash and the 
double sulphate of potash and magnesia. The fire-holding capacity 
was least in tobacco manured with high-grade sulphate, followed by 
that fertilized with low-grade sulphate. The plats dressed with fish 
and nitrate of soda, fish and double sulphate of potash, and with stable 
manure gave the smallest yields. 
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Analyses of parts of tobacco plant at different stages of growth, 

R. J. Davidson ( Virginia Uta. Bnh 50, pp. 35-52 ).—Analyses of tobacco 
seed are given for 10 varieties j and for 3 varieties analyses are tabu¬ 
lated for the whole plant at the time of transplanting, for several parts 
of the plant at the time of cutting, and for loaf and stalk when partly 
and completely cured. The most variable constituents in the seeds 
were sulphuric acid and chlorin. Nearly one-half of the ash of the 
young plants consisted of potash, amounting to 3 times the content of 
lime. Of the analyses of the leaf at 4 stages and of the whole plant 
at 3 stages the author says: 

» 

“The percentage of ash is about the same at the 1 stages, increasing slightly 
from topping until cured. The nitrogen is nearly 1 per cent higher at leaping. 
The phosphoric acid shows very little change, being a little higher at time of top¬ 
ping. The potash was highest at time of topping and lowest at the curing state. 
The soda was a little lower at topping than at any other time. The lime was highest 
attho cured stage aud lowest at the time of topping. The potash was highest when 
the lime was lowest. The magnesia is increased a little in the last 2 stages. 
The sulphuric acid and eliloTiu are also increased slightly in the cured state. . . . 

“It appears that the plant taken from the plant bed contains, in tlioaii-diied 
state, nearly 3 per cent of nitrogen, nearly 1 per cent of phosphoric acid, over 3 per 
cent of potash, and about 2-J- per cent of lime. 

“Taken at the time of topping it contains about 3 per cent of nitrogen, one-third 
of 1 per cent of phosphoric acid, about 4 per cent of potash, and over 2 per cent of 
lime. Taken at time of cutting it contains nearly 8 per cent of nitrogen, ono-third 
of 1 per cent of phosphoric acid, nearly per cent of potash, and over 3£ per cent 
of lime.” 

Analyses of different grades of manufacturing tobacco, I'. «T. 

Davidson (Virginia Sta. Bui. 51,pp. 55-52 ).—The tabulated data in 
this bulletin include the nitrogen content of 27 samples of dried 
tobacco leaves, and detailed analyses showing the ash constituents of 
the dried leaves and tlie asli of leaves in 27 samples. These analyses 
embrace the following tobaccos: Low-grade sun-cured, sun-cured man¬ 
ufacturing, high-grade sun-cured, high-grade bright flue cured, low- 
grade bright fluo-enred, continental, English shipping, and shipping 
tobacco from 7 counties in Virginia, 1 in West Virginia, and 8 in North 
Carolina, and shipping and djrk snuff tobacco from the Virginia 
Department of Agriculture. The samples wore from the crops of 1800 
and 1891. In the sun-cured tobacco the crop of 1891 in one county 
contained about 1£ times as much potasli, nearly twice as much sul¬ 
phuric acid, and -fr more lime than that of 1890. 

“Comparing tho 2 grades of flue-cured which were grown in different counties 
aud in different years, we find that the ash is about the same, and in ease of the 
nitrogen, phosphoric acid, potash, inagnosia, and sulphuric acid, tho low grade con¬ 
tains about twice as much of each of these ingredients as the high grade. The soda 
is over 6 times as much as in the low grade, the chlorin is about the same, but the 
insoluble matter in the high grade is 6 times as much as in the low.” 

In one county the potash in the crop of 1891 was about 1£ times that 
of 1890, the magnesia and chlorin nearly twice as much, and the insol¬ 
uble matter about i as much. The analyses of manufacturing tobacco 
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grown in Virginia agreed very well in their ash content except in one 
county, where it was much lower. The potash did not agree except in 
1 or 2 cases. The lime content varied considerably in all cases, and in 
chlorin and in insoluble matter there was very little agreement. The 
shipping tobaccos from the Virginia Department of Agriculture con¬ 
tained about J more potash, about J less lime, and about 4 times as 
much chlorin as the other. 

In the samples from West Virginia and North Carolina the ash con¬ 
stituents agreed fairly well; the chlorin varied considerably, ranging 
in the ash from 2.22 to 8.08 per cent. The percentage of ash, nitrogen, 
and potash was higher and that of lime much lower in the samples 
from West Virginia than in those from North Carolina. 

Percentage of nicotin in tobacco, It. J. Davidson ( Virginia ISHa. 
Huh .12, pp. 67-7'2), —The percentage of nicotin is given for 3 varieties 
of tobacco at 5 stages of growth—in the plant bed, at topping, at ent- 
ting, partly cured, and cured; also in 21 samples of different grades of 
manufacturing tobacco grown in different counties of Virginia, West 
Virginia, and North Carolina, including in some cases the crops of 
different years. The data are tabulated. 

Comparing the varieties Burley, Prior, and Oronoko, “ we see that in 
the case of the plant taken from the plant bed there is very little differ¬ 
ence fin the nicotin content]. At time of topping, in case of the leaf, the 
agreement is very close. ... In the stalk the agreement is not so 
close, the Burley containing about twice .as much as the Prior, and 
nearly three times as much as the Oronoko. In the root the difference 
is very slight. ... At time of cutting the leaf does not show tlio 
same agreement except in case of the Pryor and Oronoko, when it 
agrees fairly well, the Burley being lowest, over 0.5 per cent less than 
the Oronoko and over 1 per cent less than the Prior. The percentages 
in the stalk agree much better at this time, being very nearly the same 
in the 3 varieties.” 

Among the different grades of manufacturing tobacco the author 
states that the light tobacco contained the lowest and the dark the 
highest percentage of nicotin; it ranged from 1.34 in high-grade bright 
flue cured to 5.50 in English shipping. 

A comparison of phosphatic slag and nitrate of soda with 
ground bone on oats and com, 0. A. Goerrmann [Mttfsach uncit8 
Hatch St a. lipt. pp. 808-310 ).—This is a continuation of work pub¬ 

lished in the Annual Report of the State Station for 1894 (E. S. It., 7, p. 
291). Two plats were used, 1 and 1.8 acres in extent. One received fine 
ground bone, the other phosphatic slag, and both muriate of potash. 

8908—No. 5-4 
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Iii 1804 one was sown to oats and the other io corn; the order was 
reversed in 1895. The following table contains the Mammary of the 
yields per acre of both crops: 

Summary of yields for tS9o. 

IMiosphiiOV 
P»ono ami 1 slay, nitrate 
muriate of i ol'soua, and 
l»«t.ish mimnioof 
potash. 

Voo mis. I Pounds. 

», 5H0 . 5, m 

S, 410 1 4,2111 

2,000 3,001 

l Moisture, 28 per cent. ^Moisture, 10.1 per rent whin harvoatofl. 

The author concludes that for two successive seasons phosi>hatie 
slag used in connection with nitrate of soda has been a very efficient 
substitute for ground bone. 

Field experiments with fertilizers, <\ S. Phelps (Connecticut 
Storm Sta. Bpt. IHgo, pp. 101-110). —These consisted of special nitrogen 
experiments on corn, cowpeas, and soja beans, and soil tests at the 
station and on one other farm. 

Special nitrogen experiment* (pp. 101-107).—May 30, uniform applica¬ 
tions of dissolved bone black and muriate of potash were made on 8 
fiftieth-acre plats, to 7 of which nitrate of soda or sulphate of ammonia 
in varying amounts were ajso added. Two plats served as cheeks. 
May 31,2 varieties of corn, differing considerably in content of pro¬ 
tein, were planted on the plats in check rows 3 ft. each way. The 
data are tabulated. 

The author states that there was a marked increase in the yield on 
the nitrogenous plats over the plat to which only mineral fertilizers 
were used, and that the latter gave but slight increase over the check 
plats. 

On a like series of plats similarly fertilized cowpeas were planted in 
3-foot drills May 31. The yields are tabulated. Applications of 
nitrogen did not increase the yield. The author concludes that the 
crop can be readily grown on soils of moderate fertility without the use 
of nitrogenous fertilizers. 

Two series of plats similar to those upon which the corn and cow¬ 
peas were grown were planted to soja beans. Soil on which soja beans 
had grown the previous year was sprinkled over one series of plats. 
The results are tabulated. But few tubercles were found on the inocu¬ 
lated plats and none on the others 5 and there was no material differ¬ 
ence in the yields attributable to this treatment. 

Soil-text experiment (pp. 107-109).—The results are given for the 
sixth year of a rotation soil-test experiment on the station farm. The 
crops in previons years had been corn, potatoes, oats, cowpeas, and corn. 
Potatoes were grown in the present case. Two half acres were divided 


Oats, hay- 

Corn, ears 1 ... 
Corn, stover 2 . 
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into 10 plats each, with spaces between adjacent plats. The usual fer¬ 
tilizers and combinations were used. The potatoes were attacked by 
blight in July, and the yields, which are tabulated, were u quite light 
on all of the plats/ 1 Plants on plats fertilized with potash withstood 
the blight best. The yiekhs on these plats during the 0 years of the 
test are tabulated. 

Soil test with fertilizers on corn (p. 110).—A cooperative fertilizer 
experiment with corn was continued on the farm belonging to the 
Ekonk Grange. Previous work in this line was published in the Annual 
Report of the station for 1894 (E. H. li., 7, p. 571). Tabulated data are 
given for the kind, amount, and cost of fertilizers, yield of shelled 
corn, percentage of dry matter in shelled corn, weight of shelled corn per 
bushel, proportion of good and poor corn, and weight of stover per acre. 

A report of progress is made in experiments in green manuring w ith 
different kinds of leguminous crops for the purpose of studying their 
value for improving wornout, sandy lands. Owing to the dry season 
in 1S95 the results were inconclusive. So far cow r peas have given the 
best results. 

Field experiments with different commercial fertilizers, G. A. 

GoesSMANN (Massachusetts Batch Sta. lipt. 1895, pp. 291-198). —The 
results of experiments begun in 1890 (E. S. E., 7, p. 1392) with dis¬ 
solved bone black, tfoutli Carolina phosphate, Florida phosphate, Mona 
guano, and phosphatic slag are reviewed, and the data for 1895, with 
rye as the crop, are reported. A summary is given of the yields of 
crops from 1890 to 1895, inclusive, and a tabulated statement of the 
phosphoric acid applied to and removed from the held. 

The author states that the amount of phosphoric acid in the soil at 
the close of the season in 1895 was lowest in the plat where dissolved 
bone black was applied. 

Report of the agriculturist, W. P. Brooks (Massachusetts Hatch 
Sta. Rpt. 1895, pp. 177-208). —Cooperative experiments with fertilizers 
on corn were carried out on ;i farms in the State, and the results in 
two cases are reported, in which the yields w r ere larger where either 
muriate of potash or nitrate of soda w r ere api>lied. 

At the station the yield of rye where barnyard manure or complete 
commercial fertilizers were employed was increased, and white mus¬ 
tard sown July 81, after the rye, made the largest growth on plats 
that had previously received applications of phosphates. 

In a comparison on 4 quarter-acre plats of muriate and sulphate of 
potash aw a source of potash for potatoes the fertilizers were applied 
broadcast and in the drill. The author states that the plats receiving 
the sulphate of potash have given the largest yield in every instance 
except one, and the average difference in favor of drill application 
amounted to 32.1 bu. of merchantable potatoes per acre. 

The difference in yield between Maine-grown seed potatoes and seed 
grown at the station from Maine-grown seed of the year previous was 
30.5 bu. in favor of the former. 



400 


EXPERIMENT STATION RECORD. 


A test was made of 03 varieties of potatoes in which 3 lbs. of each 
variety of seed was planted. Detailed results are not given, as the 
test is to be continued. 

An application of 0 cords of barnyard manure was compared with one 
of 4 cords of manure and ICO lbs. of muriate of potash on 4 quaitcr- 
acre plats planted to corn. The average difference in yield in favor of 
barnyard manure alone was not sufficient to cover its extra cost. In 
another experiment with corn a special fertilizer furnishing the ingre¬ 
dients found in 1,200 lbs. of commercial fertilizers of average eomposi 
tion, amounting in the case of potash to 108 lbs. of muriate per acre, 
was compared with another complete fertilizer supplying muriate of 
potash at the rate of 300 lbs. per acre. The yields in favor of the spe¬ 
cial fertilizer were 2.2 bu. more of grain and 498 lbs. less of stover per 
acre, but the net financial gain was $3.02 per acre in favor of the fer¬ 
tilizer furnishing the larger amount of potash. 

(lorn was planted in 3 A-foot rows in hills containing 3 plants each at 
distances of 3 ft. in the row; also in drills, single plants being grown 
at a distance of 1 ft. in the row. Averaging 2 experiments the drill 
system produced the more valuable total crop. 

Corn grown where white mustard had been sown in the standing 
corn in July of the previous year, and plowed under in the fall, yielded 
452 lbs. more stover and 5.4 bu. more grain per acre than the plats 
without green manure. 

In trials of forage crops the Japanese millet (Panicum erus-galli) 
grown on well-manured soil of moderate fertility yielded at the rate of 
11,297 lbs. of straw and 96,7 bu. of seed per acre. This millet grew to 
an average height of about 6 ft., and produced from 12 to 15 tons of 
green forage per acre. When <aired for hay, it yielded on good land 9 
tons per acre. Panicum miliaoeum , which the author designates as 
Japanese panicle millet, sown on well-fertilized soil, yielded at the rate 
of 5,83C lbs. of straw and 34.1 bu. of seed x>er acre. Panicum italic uni 
yielded at the rate of 3,839 lbs. of straw and GO.t bu. of seed. The 
author regards Panicum crus-gaUi as the most valuable of the three. 

A variety test was made with 27 varieties of millet grown on a small 
scale. The author states that pearl millets are too late to mature seed 
at the station. Japanese millet (Panicum italicum) excelled both the 
Golden and Golden Wonder. 

The Early White, Medium Black, and Medium Green varieties of soja 
beans were grown. The first yielded at the rate of 18.25 bu, and tiie 
second and third 14 bu. each of seed per acre. The author i egards 
the last-mentioned variety as a very valuable one for fodder, either for 
feeding green or for the silo. 

Tabulated analyses and food constituents per acre are given of 
Medium Green soja bean and Longfellow corn fodder. 

No tes are given on the following miscellaneous ciops: Oi/Hsuu pro¬ 
liferous alius, yellow niillo maize, white dent corn, spring wheat, black 
barley, horse bean, sachaline, flat pea, and mummy field pea. 
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Three kinds of hay caps were tried at the station: Symmes 1 paper- 
board, oiled cotton, and cotton treated with tannin. The first is held 
in place by its weight and the others are fastened by pins attached to 
cords at the corners. In every trial the use of the cap was very bene 
ficial, and the author considers the paper cap in some respects superior 
to the other two. 

Notes are given on an experiment in warming a stable for cows and 
on poultry feeding, which are abstracted elsewhere. 

Natural history and culture of brewing barley, A. von Liebexbeiu* (Zuv Xatur- 
yeschiehtc und Cult nr tier Braugerstc. Mien: Wilhelm Frick, 1897, pp. 3 . J ). 

Experiments with maize at the Richmond River Experiment Farm, U. M. 
McKeown (Agl. Gas. X. 8. Wale*, 7 ( 1S9G), Xo. 8, pp. 5,hi, 384 ).— Green manuring 
with field peas gave good results. The crops suffered from borers, rust, beetles 
(J Ionalepta rosea), and parrots. The yields ranged irom 23 to 53)-biu per aero, the 
leading varieties being Red Hogan, Large Yellow FI ini, Chester County Mammoth, 
and Large Yellow Dent. 

Field experiments with fertilizers on corn, potatoes, and tobacco (Kentucky 
Sftt. Ilpt. 1893,pp.39-33). —Reprinted from Bulletin55of the station (E. S. lb, 7, p. 201). 

A reported new variety of cotton, A. Piienls ( The Southern State s, 1890, Xor.,pp. 
339-339, 37 J, Jiff ft. J). 

The manuring of cotton, L. (tRANDEau (Ann. Sei. Atjronstr. 1890, 11 , Xo. ?, 
pp. 233-264, figs. 3). —This is principally a ro\iew of the work of tlie Alabama 
Station. 

Cotton, R. L. Bennett and G. Ik Irby (Arkansan Sta. lipt. 1893, pp. j.i, Jf ).—A 
eprint from Bulletin 31 of the htaiion (E. S. 11., fi, p. 808). 

Cowpeas, R. L. Bennett and G. B. Irby ( Arkansas Sta. Ilpt. 1893, pp. 11-10). —A 
rejurint from Bulletin 31 of the station (E. S. lb, (i, p. 8118). 

Vegetable textiles of the French Colonies, II. Lk Comte (Ann. 8c i. Agron 
8or. 2,1890, II, No . 1, pp. 1-11 J ).— This is a report on cotton, jute, malvaeeous fiber 
plants, Sida, Papilionaceie, TTrtieaceiv, Thymeleacete, Abaca (or manila hemp), bili- 
aeon* (Phormia tenax and Yucca), Sansoviera, Bromeliacem (Ananas and Tillnmlsja), 
Amaryllida 1 (Agave, Fourcroya, and juilms), Rapliia, and Graminojc. 

Forage plants, C. L. Newman (Arkansas Si a. JRpt. 1893, pp. 110-128). — Reprinted 
from Bulletin 34. of the station (E. H. R. f 7, p. 121). 

Forage plants at Wagga Wagga, U. Vabdeb (Agl. Gas. X. S. Wales, 7 (1890), 
Xo. 9, pp. 001-008, jigs. 3). —Notes are given on the culture of In corn, tagosasto 
(Cytisus prpliferus albas), Bokhara clover, Lath gras syleesiris, snchaline, prickly 
Qomfroy, serradella, and Jersey tree kale. 

Tagosaste is spoken of as a most valuable plant in time of drought, but one not to 
bo recommended on a large scale as a forage plant. Planted 1 1‘t. each way, in 12 
months the plants wort* 10 to 12 ft. high. The author considers it inferior to the 
saltbush (Atriplix nnmmularia). 

Saehaline, prickly comfrcy, and serradella are not recommended. The .Jersey tree 
kale is considered a valuable fodder plant. 

Experiments with fodders and pasture grasses at the Richmond River 
Experiment Farm, G. M. McKkowx (Agl. Gas. X. S. Wales, 7 (1890), Xo. 8,pp. 338- 
332 ).—The season was very dry and hot. The following species and varieties were 
grown: Sorghum,millet, teosintc, lucern, tagosaste (CytisusproUferus albas), alfalfa, 
clovers (red, crimson, alsilce, Dutch, Japanese, Egyptian, and Bokhara), sulla, sorra- 
della, trefoil, fiat pea, hairy vetch, barley, Paspahm conjugal urn, P. dilatation , P. pubes- 
eens , Natal redtop (Trivhltvna rosea), Panicum plicatum, guinea grass (I\ maximum), 
P. spectabile, V. effusum , barnyard grass, Meusine strieta , Setaritt maerostaehya, prnirio 
grass (Bromus unioloides ), smooth brome grass, perennial rye grass, orchard grass, 
rough-stalked meadow grass, and meadow fescue. The following have resulted in 
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failure: Tall, hard, and red fescue, timothy, Canada rice, Leernia luxandra, wood pea, 
vernal grass, and meadow foxtail. 

Grasses, F. Lamsox-Scribner {Tran s. Mass. Hort. Soc., 1800, /, pp. 131-119). 

Grasses and clovers, R. L. I Jennet r (Arkansas Sta. Rpt. 1803, pp. 100-179).—A 
reprint of Bulletin 36 of the station (E. S. R., 7, p. 296). 

Experiments with a rotation of manuies upon permanent grass lands, 
meadows, and pastures, C. A. Goessm vnv (tfasaarhubcith Hatch JSUa. Rpt. 1893, pp, 
31 U 312). —The yields of liny for 2 cuttings ill 1895 mo tabulated. 

Fertilizer experiments on hemp (Kentucky Sta. Rpt. 1803, pp. 34,33). —Ropi inted 
from Bulletin 55 of the station (E. S. E., 7, p, 201). 

Oat experiments (Kentucky Sta. Rpt. 1893, pp. 84-80). —Reprinted from Bulletin 57 
of the station (E. S. R., 7, p. 758). 

Peanuts, C. L. Newman (Arkansas Sta. Rpt. 1893, pp. 10-23, 121-120). —Reprinted 
from Bulletins 31 and 34- of the station (E. 8. R., 0, p. 889 j 7, p. 117). 

Jerusalem artichokes, turnips, and mangel-wurzels, R. L. Bennett and U. B. 
Irby (Jrfamfla* Sta. Rpt. 1803 , pp. 34-28). —A reprint from Bulletin 31 of the station 
(E. 8. R., 6, p.890). 

Sugar cane in South Florida, S. W. Carson (Florida Farmer and Fruit drawer, 
8 (1800), Xo. 13, pp. 018, 6/9). —A popular article discussing conditions and noting a 
favorable test. 

Progress in the study of the chemistry of tobacco, R. Kins ling ((hem. Zty., 30 
(1890), Xo. 71,pp. 713-717). — A careful review of investigations on this subject during 
Tecenl yenis. 

Hairy vetch, A. Barbct (Frog. Ayr. ct Tit., 2G (1890), Xo. 40, pp. 530-330). 

Wheat experiments (Ju n tueh y Sta. Tip t . 1895, pp . 7 5-8. ?).— Reprinted from Bulletin 
57 of the station (E. S. R., 7, p. 763). 

The improvement of wheat from a commercial and milling standpoint in con¬ 
nection with its chemical and physical properties, A. Riciiteu (FiihUnc/s landw. 
Zty.,41( 1890), Xo8.10,pp. 320—320; 11. pp. 353-361; 12, pp.392-.i91; 13. pp. 421-129; 15, 
pp. 191-497; 18 s pp. 576—388; 19,pp. 007-623). —An extended discussion of the subject. 

Note on silage, N. Minanuoin ( Jhil. Apr. it Commerce, 1 No. 1, pp. J9-.Fi). 

Experiments at Borsbeke-lez-Alo&t, Belgium, P. i>n Vrrsr (. Cultures Spc'cialcs, 
Borshche-lcz-Jloat, 1S90,pp. 12). —Experiments with fertilizers, tests of varieties, and 
methods of culture during 1895 and 6 pieceding yeais are summari/ed. The crops 
experimented on during this period include wheat, oats, rye, mixed cereals (maslin), 
potatoes, beets, turnips, flax, clover, and meadow grasses. 


HORTICULTURE. 

On the use of commercial fertilizers for forcing-house crops: 
Tomatoes, E. H. Jenkins and \\ r . K. Britton (Gonnvetleut State Sta. 
Rj?t. 18!r>, pp. 75-00 ).—The object of this series of trials was u to deter¬ 
mine with all possible accuracy how much plant food various forcing- 
house crops take from the soil during their growth, and whether 
commercial fertilizers can be used instead of stable manure, wholly or 
iu part, to supply this plant food,” 

In this tirsfc experiment the nitrogen requirement and nitrogen supply 
of tomatoes grown under glass were studied. 

JFive plats oil a forcing-house bench, each containing 13.87 sq. ft. and 
about 8 in. deep, were filled with an artificial soil consisting of anthra¬ 
cite coal ashes and peat moss with a small amount of carbonate of lime 
to make the mixture alkaline. 

One plat received no fertilizers, but the remaining 4 were supplied 
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with phosphoric acid in th© form of dissolved bone black and potash as 
muriate at the rate of 8.1 and 29.3 gin.. respectively, per plat, and with 
nitrogen as nitrate of soda at the varying rates of 30.9,18.2, 23.4, and 
32.7 gm. 

Two plants of each of the varieties Ignotum, Acme, and Dwarf 
Champion were planted in each of these 5 plats about January 1, at 
which time they were somewhat u leggy,” but developed into fairly 
normal, thrifty specimens. They were trained upon the u single-stem” 
system, and the flowers were artificially pollinated. By January 8 the 
jdants on the unfertilized plat were lighter in color than the others, 
and this difference increased through the season. The first fruits were 
harvested February 27. An accurate record of each plant was kept, 
with the weight and measure of each tomato produced and notes 
regarding form, color, etc. 

Fruits taken from the plants when bearing freely, the vines and 
leaves at the close of the experiment, and trimmings removed during 
the growing season were all analyzed for fertilizer ingredieuts; but the 
roots could not be readily separated from the ashes and peat, so they 
were not considered. 

Tables are given showing for each plat the fertilizers applied, yield 
of each variety, average number and weight of fruits per plant, num¬ 
ber of double fruits, number and percentage of perfect-shaped fruits, 
and average yield per square foot of bench area; the composition of 
vines, leaves, and fruits; and the quantities of fertilizer ingredients 
taken from each plat in fruit and vines. The data are discussed from 
both the chemical and horticultural standpoints. 

A rough comparison is made between the plants grown on the artifi¬ 
cial soil and others grown on natural soil in the same forcing house, 
bu< under slightly different conditions. It is thought that the artifi¬ 
cial soil contained very little nitrogen available to the tomatoes, as the 
0 plants grown on the plat without fertilizer contained only half a 
gram of nitrogen, part of which came from the young plants and the 
soil adhering to their roots when transplanted. The authors also 
believe that the quantities of phosphoric acid and potash applied were 
not sufficient for a maximum crop, but that the plants were able to 
obtain some phosphoric acid and considerable potash from the artifi¬ 
cial soil. The following table shows the amount of these substances 
applied in the fertilizer and taken from each plat in the crop: 

Phosphoric acid and potash applied in fertilizer and removed by tomato crop on artificial 

soil . 


Phosphoric acid. 

Potash. 

Applied. 

Ileratrved. 

Applied. 

lioinoved. 

Ora nn 

drams. 

drams. 

drums. 

b. 14 

5.50 

29 00 

2 (> sr> 

8.14 

6.70 

29. :so 

80.55 

8.14 

7.70 : 

29. 80 

50. 10 

8.14 

8.05 

29.80 

40.40 
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Tlie 4 plats with regularly increased amounts of nitrogen show an 
increasing yield of fruit, of the average number of fruits per plant, and 
of nitrogen, phosphoric acid, and potash in the crop, as shown in fol¬ 
lowing table: 


Fruit grown and fertilizer eonhtiiuents in fruit and vines of tomatoes grown on artificial 
soil ivith varying amounts of nitrogen. 


Amount 
of ni¬ 
trogen 
added. 

Weight 

of 

fruit. 

Average 
number 
of fruits 
per x>lant. 

Average 
weight of 
a single 
iruit. 

Yiol< 

Nitrogen. 

Ih of crops 

Phos¬ 

phoric 

aehl. 

l in— 

Potash. 

Grams. 

lira ms. 


Grams. 

Grams. 

Grains. 

Grams, 

0.0 

316 

1.0 

50.8 

0.55 

0.05 

2.20 

10.0 

4,840 

8.8 

90.6 

6.81 

* 5.60 

26.85 

18.12 

8,331 

12.6 

112.5 i 

11.25 

6.70 

39. 55 

25.4 

10,505 

17.0 

103.1 

17.01 

7.70 

50.16 

32.7 

12,522 

21.0 

90.1 ! 

23.23 

8.95 

40.46 


In comparison of lruit grown on artificial ami natural soil, tlie 
authors consider only the !3 plats containing the larger amounts of nitro¬ 
gen, as the others had by no means an adequate supply of nitrogen. It 
is thought probable that those considered did not have a full supply of 
any of the fertilizing ingredients, as they grew and fruited more rapidly 
than those in natural soil, then suddenly stopped growth and bearing 
and appeared dead, but upon cutting back and applying more fertili¬ 
zers made a new and vigorous growth and fruited again. The plants 
in natural soil continued to bear until the following July, but the 
authors think there is no profit in forcing-house tomatoes after April 15. 

The following table shows the average yield of fruit per plant and 
per square foot of bench area for the plants on natural and artificial soil: 


Average yield of tomatoes on natural and artificial soil. 


Artificial soil to April 17 
Natural noil: 

To April 17. 

To July 16. 


Vield per 
plant. 

Number 
of fruits 
per plant. 

AVoight- 
of fruits. 

Yield per 
squnro 
foot. 

Grams. 


Grams. 

Grams. 

2,087 

21.0 | 

09.1 

904 

070 

10.4 

01.7 

817 

1,820 

i 

22.7 1 

82,4 

1,583 


The authors draw the following conclusions: 

u (l) A forcing-house tomato crop yielding about 2 lbs. of fruit for each square foot 
of bench room takes in tlio vines and fruit, for every 100 sq. ft. of bench space, not 


less than: 

Grams. 


Pounds. 

Ounces. 

Nitrogen. 

. 168 

Equivalent to nitrate of soda. 

.2 

6 

Phosphoric acid. 

. 66 

kl “ dissolved bonoblack. 

..0 

13 

PotaHh. 

.362 

“ kt muriate of potash ... 

. 1 

9 

t( Oi this from a fourth to a fifth only is in the vines. 




“(2) To enable the plants to got these fertilizer elements as required, there should 
bo a large excess of them in the soil, perhaps double the quantity* given above. 
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“(3) Every 100 lbs. of tomato fruit takes from the soil approximately : 

Ounces. t unees. 

Nitrogen. 2.2 Equivalent to nitrate of nodu. 11 

Phosphoric acid. 0.9 “ dissolved bone black. 5 

Potash. 1.6 iC kt muriate of pot ash. 10 

4< (1) It is possible to grow a crop of foreing-bouse tomatoes, amounting to 2 or 
more pounds per square foot of bench space, perfectly normal in size, color, taste, 
and chemical composition, by the aid of commercial fertilizers alone, and in soil 
eomposed ot* coal ashes and peat.* 7 

On the chemical composition of lettuce grown in the forcing 
house, E. n. Jenkins and W. E. Britton (Connecticut JSHate JSta. R$t. 
1N95, $$. 93-95 ).—An experiment similar to the above with tomatoes 
was made with lettuce, but extended notice is to be deferred until fur¬ 
ther tests are completed. Some data which are thought to have inde¬ 
pendent value are given. 

Beds containing 11.6 sq. ft. were filled with a mixture of 100 lbs. 
anthracite coal ashes and 10 lbs. peat moss, and plants of Simpson 
White Seeded Tennis Ball lettuce were set 8 in. apart each way. At 
harvest the lettuce heads were cut close to the surface of the soil, 
weighed, and dried for analysis, and the roots separated as well as 
possible from the soil and analyzed. Tables show the amounts of ferti¬ 
lizer applied and crop harvested, composition of fresh plants, and fer¬ 
tilizer ingredients taken up by crops. The authors give the following 
conclusions: 

“(1) Lettuce of good quality can bo grown under glahs in ail artificial noil such 
as we have described with the use of commercial fertilizers. 

“Wo are not prepared to say at present that its quality is as good aa tlio best let¬ 
tuce grown in rich, nutuial soil. 

“(2) A crop of forcing-house lettuce raised as above described takes from the 
soil in roots and heads,per 1,000 heads, not less than: 

OuunM. Pounds. Ounces. 

Nitrogen.2S2.fi Equivalent to. 3 15 nitrate of soda. 

Phosphoric acid_ 87.7 tl a . 1 2 dissolved hone black. 

Potash. 021.0 “ . 2 10 nun into of potash. 

“(3) To supply this plant food to the soil under the conditions of our experiment, 
it was necessary to add to the soil the following quantaties of fertilizers per 1,000 
plants, or per 387 sq. ft,, the area used in our experiment for 1,000 plants: 

I'ertilhcrx required btj 1,000 lettuce jtUwlu. 


Nitrate of soda . 

Dissolved bone black 
Muriate of potash ... 

Total. 


Weight. • Cost. 
1 I 


i Ose. 


1 9 13 1 

23 

1 2 ir» 

4 

1 3 8 

7 

. 36 


The use of artificial soil and commercial fertilizers in forcing 
houses, E. H. Jenkins and W. E. Britton {Connecticut State Sta. 
Rpt. 1395)2)$. 91 } 92 )-—connection with the experiment with tomatoes 
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described above (p. 402), some points are noted in favor of artificial 
soil of coal ashes and peat moss as a substitute for natural soil, but the 
experience is considered too limited to afford conclusive results. 

This experiment tended to show that with artificial soil the benches 
can be filled at less cost, that plants are not so liable to attacks of root 
insects or nematodes, that the crop will mature earlier, and that file 
benches do not decay as mindly. 

Field experiments with commercial fertilizers on garden crops, 

C. A. GoESSMANN ( MamtarhmettH 'iTatch Mr. Jtpt. U89), pp. PW-:W7 ).— 
A general resume is given of experiments along this line begun by the 
State Station in 1801 and described in the Annual Reports of that 
station for 1803 and 1804 (B. S. It., G, p. 290: 7, p. 302). The crops 
upon which different forms of nitrogen and potash were tested in 1895 
were onions, sweet corn, beams, and tomatoes. 'Notes and tabulated 
yields per plat are given for each crop, and summaries for crops raised 
for several years in succession. 

The author draws the following conclusions from the summarized 
data : 

'‘Sulphate of potash in connection with nitrate of sort a has given in every vase 
hut one (onions) the best results. 

"Nitrate of soda as nitrogen source has yielded in every ease, without lcforcuce 
to the form of potash, the best returns. 

"Sulphate of ammonia as nitrogen houico, in connection with muriate of potash 
as potash source, has given the least satisfactory returns, 

"The influence of the difference in the general tliaractcr of the weather, whether 
normal or dry, during succeeding seasons ou the ,\ iehl of eiops lias been greater than 
that of the different fertilizers used upon different plats during the same season," 

The nitrogen and mineral matters in a peach crop, H. I i. Jenkins 
[Connecticut State Sta. J\*pt . 1895,pp. 157,158). —Tables are given showing 
the nitrogen ami ash in the air-dried flesh and stones of 2,000 gm. of 
peaches-, and the proximate constituents of the ash. The pulp of the 
fruit contains the greater part of both nitrogen and mineral matters, 
only one-fourth of the nitrogen and one-tenth of the ash elements being 
contained in the stones. 

From the data given it is estimated that the following amounts of 
nitrogen and ash ingredients are removed by a poach crop of 390 baskets 
per acre: 


Nitrogen and ash ingredients removed jptr acre by peach crop. 

rounds. 


Nitrogen. 10.7 

Potash. 121.0 

Soda. 1.3 

Lime. 1.0 

Magnesia. 1.0 

Iron oxid.1 

Phosphoric acid. 1.2 

Sulphuric acid. 1.0 

Chlorin.4 
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On fertilizing orchards, S. W r . Johnson (Connecticut State St a. Itpt. 
ISO.7, pp. J~> 0-161). —A general discussion of tlie subject is given, based 
upon data obtained from tlie analysis of peaches (see p. 400). The author 
thinks the figures given indicate that an average crop of peaches 
requires about 20 lbs. of nitrogen, 22 lbs. of potash, and 5 lbs. of phos¬ 
phoric acid per acre; and a maximum crop about 27 lbs., 30 lbs., and 7 
lbs., respectively, of these ingredients; but considers that the growth 
of young wood, the limited amount of soil accessible to the assimilating 
rootlets, the change in availability of fertilizers in the soil, and the loss 
by leaching must all be taken into account; and that the amount of 
any fertilizer ingredient necessary can be known only by experience or 
experiment. 

Lime is thouglwt to be a very necessary addition to many soilh, as it 
is a chief ingredient in the ash of the trees, though scarcely noticeable 
in the fruit. 

Horticulture: Results for 1895, YV. 0. Stubbs, F. H. Burnette, 
and E. Watson ( Louisiana Stas. Huh 12, pp. 1000-1514 ).—This bulletin 
contains general remarks on truck growing in the State and tabulated 
data and notes on the following crops grown at the stations: 

Vegetable# —asparagus, snap beans, Lima beans, beets, cabbages, 
cauliflowers, carrots, sweet corn, cucumbers, eggplants, potatoes, sweet 
potatoes, kale, kolil-rabi, leeks, lettuce, cantaloupes, okra, peppers, 
peas, radishes, ruta-l>agas, squashes, tomatoes, turnips, and water¬ 
melons; JFrui t# —apples, nectarines, figs, grapes, pears, peaches, Japanese 
persimmons, plums, quinces, oranges, grape fruits, raspberries, straw¬ 
berries, Japanese wineberry, and goumi. 

Seeds of the same variety of nearly every vegetable tested were 
obtained from. Northern and from Southern seedsmen and comparison 
made to ascertain if there was any advantage in the use of Northern 
grown seeds. The sources of the seed are noted in the table for each 
crop, but no conclusions are drawn. 

The origin of the bean and of its name, II. Dacthknay (Fu\ TTort., (1896), 

No. 18, pp. 43?-i34), —Review of a paper by G. Gibanlt published in Jour. Hoc, Nut. 
TIori. leaner. 

The original habitat of the beans (Wien, illus, dart. /Ay.. X) (1896), No. to, pp. 
334-356). 

Intensive cultivation of celery, W. IT. Jenkins ( Amer . (turd., 17 (1896), Mo. 103, 
p. 7SG,fig. 1 ). 

Culture of the sea kale (Crambe maritima), N. Rohnkm>eh ( Her. Ilorl., US (1896), 
Nos. 18, pp. 436-439; 19, pp. 438-161, fig. 1). 

Mushrooms, edible and poisonous, W. 0. Bates ( Trans. .Vas^aehu setts llort. Soc., 
1896,1, pp. 160-187). 

Some truths about toadstools, C*. McIlvalne (Forester, 2 (1896), No. 3, pp. 
79-81). —Fopular notes are given for tlie recognition of edible mushrooms. 

Edible fungi, E. F. AVallis (Nat. Elat. Jour., 20 (1896), No. 179, pp. Ui-1 
Popular notes are given of a number of edible mushrooms. 

Sweet potatoes, R. I». Bennett and G. B. Irby (Arkansan 8 (a. lipt. 1803, pp . 
16-19). —Ropiiutcd from Bulletin 31 of the station (E. S. R., fl, p. 002), 
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Pollination and reproduction of Lycopersicum esculentum, B. Fink ( Minne¬ 
sota Hot. Studies, Huh 9, pi. 9, pp. 096-013). 

Vegetable gardening and tests of vegetables, C. E. Newman (Ariamutt 8ia. 
Hpt. 1893. pp. 90-1 >4). —Reprinted from Bulletin ill of tlio station ( K. H. R., 7, p. 121). 

Notes on vegetables, 0. W. Matiiews and A. T. .Jordan ( Kenturhi / SUt. If pi. 1895, 
pp. 3-90). —A reprint of Bulletin 51 of the station (E, S. R., 7, p. 212). 

Hardy garden plants, E. O. Oupet ( Trans. Massachusetts Mart. 8or., 1890, /, pp, 
18-19). 

The compost heap for pot culture ( Jitter . Gard., 1 ; (1890), A r <>. ftA/, pp. ;,9J, 7.9,/, 
I).—Directions for making and utilizing compost heaps and compost. 

Movable and combination greenhouse benches, W. II. Wm« (Florists' Fx- 
change, S (1890), No. 41, p. DM, figs. 7). 

The Rochelle apple (Canadian llori., 19 (1890), No. 11, p. 4 lb). —Ilistoiieal notes are 
given of this new apple, which on account of its far northern origin is thought to ho 
valuable for cold regions. 

Sis varieties of cider apples, G, Hmuzfi (liiv. Hori., 6 8 (1890), No. 10, pp. 370-379, 
pi. T). —Descriptions of the varieties are given, with comparative chemical data 
relating to their suitability for cider making. 

The Vermont apple crop, F. A. Wattgii (Gardi n and Forest, 0 (1890), A r o. ffiS, p. 
488). 

The Claude Blanchet pear, C. Matiixku (Gartenjlora, 13 (1890), No. JO, pp. 017, 
618, phi). 

The Howell pear (Canadian Hort., 19 (1890), No. 11, p. ill, ph 1). * 

Orange dropping and its causes, G. B. Messenger (California Fruit Grower, 19 
(1S9G), No. 13, p. J81). 

Orientation of young trees in transplanting, A. Ghargueraud ( Her. Hort., 08 
(1890), No. 19, pp. 450, 431). 

Suggestions for setting out fruit trees, Pkrscke (Dent, landw. Prexxe, 13 ( 1890}, 
No. 91, p. 809). 

Irrigation for apricot and other fruit trees (Agh Jour. Cape Colony , 9 (1890), 
No. 97, pp. 503, 300 ).— Notes are given on the proper time for tho application of 
water. 

Manuring orchards, E. B. Voomxhkh (Trans. Massachusetts Hort. Foe., 1890, I,pp. 
130-105). 

Passiflora edulis, J. Roberts (Garden, 30 (1890), No. 1.105, pp. 41 f, 413, ph 1, 
fig. 1). —Directions for cultivation of this plant, which is considered valuable both 
as a decorative climber in conservatories and as a producer of fruit. 

Chemistry of the strawberry plant, J. J. Willis (Gard. Citron., ser. J, JO (1800), 
No. 510, pp. 590,591). 

On the choioe of fertilizers for grapevines, E. J) eg bully (Proa. Ayr. et lit., jo 
(1896), No. 46, pp. 541-543). 

The early Victor grape (f ( anadian Hort., 19 (1890), No. 11,p. 418, jig. 1). 

Some new resistant grapes, G. Husmann ((California Fruit Grower, 19 (1890), No. 
14, pp. 374, 37 J).—Notes are given npou 10 varieties. 

Thawing frozen fruit (California F)'uit Grower, 19 (1890), No. 14, p. 307).— Popular 
directions based on experiments of Miiller-Tliurgau. 

Thawing frozen fruit (Canadian Hort., 19 (1896), No. 13, p. 419). 

Carbonic acid gas process of fruit shipment unsuccessful (California Fruit 
Grower, 19 (1896), No. 9, p. 165). —An account of two shipments of oarload lots of 
fruit. The fruit was unsalable. 

Steaming fruit before evaporating (California Fruit Grower, 19 (1890). No. 18 
p. 241). ' ' 

Home grown and American fruit (Gard. Chron., ser. 3, 20 (1896),No.518, p. 054).— 
The writer comments very favorably upon tho general excellence of the American 
apples found in English markets. 
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The study of varieties of fruits and vegetables, L. F. Kinney (Garden and For¬ 
est, 9 (1890), Xo. 4~jS, p. 482). 

New early chrysanthemums, D. B. Crane ( Garden , ~>n (1890), Xo. U94 , ]>. ys*7).— 
Descriptions of 11 French and English a urieties. 

Fertilizer experiment with chrysanthemums, 35. T. Galloway (JlorUtu' Ft- 
chantje, S (1S9G), IS To. 49, p. 1088). 

Comparative merit of different geraniums, H. Dai ihicnay (19 1 . Hort.. ( fo9o), 
Xo. 17, pp. 410-412 ).—A table is given showing classification of 62 varieties with 
respect to resistance to ovtremos of wind, drought, and moisture ; ireedom of 1 lower¬ 
ing, general vigor, and form of flower clusters. 

The ash of orchids (Florists' Exchange, 8 (1896), Xo. 41, p. 980). 

Stove plants in their native tropics, G. L. Goodale (Trans. Massachusttts Hort. 
8oe., 1896, 1, pp. JO-94 ).—An illustrated lecture on some tropical plants. 

The chemical tripod in floriculture, R. C. Kedziu (Florists' Exchange, 8 (1090), 
Xo. 89, p. 770 ).—A paper presented hy the author at the meeting of the Society of 
American Florists at Cleveland, Ohio, August 20,1896. The author discusses tlio gen¬ 
eral principles underlying the nse of fertilizers and suggests the possibility of retard¬ 
ing flower production by the use of nitrogen to stimulate -s ogetative activity and of 
hastening the flowering period by the application of superphosphates. An editorial 
n a later number of the periodical (No. 43, p. 962) suggests work by the stations 
along this line. 

Experiment stations and the florist trade, A. C. True (Florists’ HU change, 8 
(1890), Xo. 49, p. 1002). 

Ornamental planting for parks and public grounds, AW 8. Egkrton (Trans. 
Massachusetts Hort. Soc., 1806, T,pp. 119-194). 

Report of horticulturist, 8. T. Maynard ( Massachusetts Halt h 81 a. Jtpt. 1899, pp. 
21o-21G ).—Owing 1o the rearrangement of station worlc and the almost complete 
lestruction of late crops by a hail storm, the author is able to give only an outline 
of the work undertaken in this department of the station. 

Compilation of analyses of fruits and garden crops, C. A. Goessmann and 31. D. 
Haskins (Massachusetts Hatch Sta. Jtpt. 1899, pp. 810-45 J). —Tables show the average 
percentages of fertilizing constituents and the relative proportions of phosx>liorio 
acid, x>otash, and nitrogen (phosphoric acid being taken as 1) in a large number of 
fruits and vegetables botanicnlly classiOod. 

SEEDS—WEEDS. 

Kansas weeds, III, A. S. Hitchcock and J. B. S. Norton (Kan ms 
SUi. J>uL 97,pp. 1 '/).—This bulletin is in continuation of (lie weed 

studies begun in Bulletin 50 of the station (E. S. Jl 7, p. 407). in the 
present number a descriptive list is given of all the weeds of Kansas, 
so far as information was at hand. By means of keys, illustrations, 
and brief descriptions, the easy identilication of almost any weed is 
rendered possible. The order of arrangement is that of the usual 
manuals covering that region, and each species is numbered referring 
to the figure and also to a map showing its distribution by counties 
throughout the State. In all 200 species are described, illustrated, 
and their distribution indicated. 

Contributions from the seed testing section of Hamburg Bo¬ 
tanical Laboratory, O. Btjrohard (Mittheilungen a us deni Botanls- 
chen Laboratorium mit Samen-PrufungsanstaIt zu Hamburg, 1897, IT, 
pp. 14 , pi. 1 ).— A report is given of the work in the laboratory for the 
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year ending June 30, 1896. Studies have been made of blue grass seed, 
10 species of which are described and figured. The report of seed test¬ 
ing shows an increase of nearly 20 per cent in the number of samples 
tested and about 21 percent of increase in the number of tests for 
purity, germination, etc. Tlie percentages of purity and gorminativo 
ability show in most cases an increase over those of the previous year. 

A brief report is given on samples of barley bran and oil eakes 
examined during the year. 

Plat experiments with red clover, summer wheat, and several legu¬ 
minous forage plants are briefly reported. 

Seed raising, U. F\i k (dan 7. I'liroih, her. J 3 JO (1890), Xo. A/i>> p. b()J ).-~.Brief notes 
ar<* given on seed raising, and tin* belief that flood from certain portions of iho plant 
arc better or truer in character is denied. 

Geimination of tree needs, A. (\ Fohbek (dard. Chron., sm ,JO ( /S0(>), A«..7/.7, 
pp.ddS, ~u~9). —Ihaotic.il notes arc* given on Iho germination of vurioim iron seeds. 

Investigations of forest seeds by the experiment station at Bonn in the 
year 1896 ( Jhut. Utudie. J*res sc, Jo (/<s\%‘), Xo. £7, p. 77/>). 

Seed control: Its aims, methods, and benefits, G. II. Hicks (Vp. AS*).—An wldroNS 
delivered hoforo the Massachusetts Horticultural Society February 8, 1890. 

Tumbling mustard, L. H. I)fan uy ( (\ N. Dept. Ayr,, DMhtou of Itotain/ ClrouUtr 7, 
Pl>- S,figs. 3 ).—Illustrated descript he notes are given of the tumbling mustard (Sitjj/m* 
brittm altissmum). a troublesome introduced weed. Tlio methods of dissemination 
are described and its distribution shown by means of a map which shows the plant 
to be widely distributed throughout the northern and eastern United Mates and 
Canada. Methods are suggested for its eradication. Tumbling mustard has beoft 
proscribed by law in Minnesota. 

Brassica junoea, L. H. IUilky (Hot. das., JJ (180(1), Xo. 5, p. lul ).—The question 
is raised whether this weed is a direct importation from tho < >ld World or a spontane¬ 
ous derivation fiom gardens, the plant being somewhat cultivated under iho names 
Chinese mustard or Lvov n mustard. 

Weed destruction, A. Aknstadt (Die Itekampftuig den tUikr antes. Uarhleben-lTal- 
bentiult: J. Driest, 1890, pp. id). 

DISEASES OE PLANTS. 

Fungus diseases and their treatment, W. Sturuih ((bnmvlicul 
Nl<(. Tipi. /<VW, pp. u;t;-ii)0, ph. v J , l/ibles 

Kynopth .—Noles uro «ivon on ci\puriinen(B for tlio prevention or potato noab, trims- 
planting as a preventive of onion smut, a leaf curl of .JupanoHo plunw, an<l 
miscellaneous notes on powdery mildew of grapes, a, molon disease, plum loaf 
spot, liollylioolt rust, winterkilling of peach trees, and front injury to pears. 

Tlie experiments on the prevention of potato scab reported in the 
Animal lteport of the station for 1S94 (IS. 8. Ti., 7, p. 219) wore con¬ 
tinued and tlieir scope somewhat extended. The effect was studied of 
lime on the prevalence of scab, of treatment of seed planted in infested 
soil, and of barnyard manure on scab production. In addition the 
effect of corrosive sublimate on the vitality of sprouted seed potatoes 
was investigated. Iu this experiment, although treated for an hour or 
more, the sprouts are said to have been uninjured and all such plants 
were fully a week iu advance of those from unsprouted seed. 
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A summary of tlie experiments for the prevention of the potato .scab 
shows that the addition of lime in small quantities to the soil of the 
experimental lield increased the amount of scab; that the presence of 
the organism in the soil tends to increase the infection of succeeding 
crops of potatoes, beets, and turnips, and the treatment of the seed 
with corrosive sublimate before planting in infested soil is of little 
avail in preventing scab,* and that fresh barnyaid manure exhibits less 
tendency to induce scab than composted manure. The author states 
that too much stress must not be laid upon this last conclusion, since 
it is based on a single experiment. 

Experiments were conducted on the value of transplanting onions 
for smut prevention, and although the general results are horticultural 
rather than mycological the author’s summary shows that— 

“(1) This method insures a clean crop even upon binutty land. 

“(2) Transplanted onions are leas liable to the attacks of cutwornis than onions 
sown in the field. 

**(3) The crop matures earlier by 3 or 1 weeks. 

(4) The crop is larger by an a\ erage of 50 per rent or more ^ ith native \ aiieties, 
and the average increase w ith large foreign varieties may exceed 100 p r < eni, 

“(3; The individual bulbs are larger and mature more eM»nly. 

“(6) The increase in the si/e and quality ol'thocrop, the earlier ripening, and the 
lessened expense incident to the eare of the plants after transplanting, offset in a 
measure the eo^t and labor of raising and transplanting the seedlings. 

•J( 7) This method may be applied with certain prolit wherever ifc lias been the 
custom to grow onions from sets upon smutty land, or in small quantities foi home 
use or small sales.” 

A report is given of a leaf curl of Japanese plums. Fully SO per 
cent of the trees in tlie infected orchard were diseased, almost every 
terminal shoot of the season’s growth being affected. Close pruning 
and burning of diseased branches and spraying the trees with Bordeaux 
mixture are recommended as possible means for eradication. The cause 
of the disease is thought to be Wxomem mirabUix. 

A serious attack of the powdery mildew of grape ( Ifncitnila spintlix) 
is reported, and thorough spraying of the vines is advised, the first 
application to be given before dowering, the second immediately after 
the fall of the flowers, and others at intervals as required. 

A melon disease is described, which is considered due to a species of 
Alternaria that is probably the same as that described by E. F. Smith. 1 
The disease is u characterized by a wilting of the leaves, followed by 
the appearance of small yellowish spots and blotches; these increased 
rapidly in size, the surface of the diseased areas became marked with 
dark, concentric rings, the tissues became dry and brittle, and upon 
all the older spots there was a copious growth of black mold distinctly 
visible with a lens.” Applications of Bordeaux mixture were appar¬ 
ently without effect in checking the disease. 

A brief report is given of a severe attack of leaf spot of plums 


1 Jour. Mycology, 7, p, 373 (E, S, R., 6, p. 5157), 
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(Cylhulrosporiurn padi) in an unapraycd orchard. The injury could 
have been prevented by the proper use of fungicides. 

The hollyhock rust (Puoclnia malmcvavim) in described, and the 
use of a wash of potassium permanganate is recommended for its 
prevention. 

Attention is briefly called to winterkilling of peach frees and frost 
injury to pears, both of which were attributed to unusual climatic con¬ 
ditions, against which there seems no practical means of protection. 

Note on Flasmodiophora brassioae, M. 0. Potter (XaUirc, 31 (1806), Xo. Ull, 
p. 3,1). —The occurrence of club root on Capsella bursa-pant or h in England is re¬ 
ported. Experiments of the author show that the fungus can maininin iis vitality 
for at least 3 years in the soil. 

Scabby potatoes (Ayl. Jour, ('ape Colony, 0 ( lSlid), Xo. 22, p. ,11!)). —Compiled 
notes are given on tlio use of corrosive sublimate and copper sulphate for the preven¬ 
tion of potato scab. The treatment with corrosive sublimate was the more successful. 

Rotting of turnips and swedes, M. C. Potter Jour. | ItrliUh | lid. Ayr., A ( ASM), 
Xo. 3, pp. 120-131, fiyn. 73). —Notes are given on attacks of Retry tin on stored roots, 
and care is nrged in securing thorough ventilation and drainage for the pits. 

The fungus diseases of African cereals, P. ilENNiNUh ( Xohzbl . IL hot. Gat'd. und 
Mu 8. Berlin, IS96, Xo. 4, p. 7IT; abn. in Jfcdwiyia, ,11 ( 1803), Xo. 3, p. 108).— Compiled 
notes are given of the diseases of sorghum, rice, and maisso. 

The rusts of grain, their history, nature, and means of combating, .1. Ertkh- 
son and E. Hennings (Die Uetrcideroste Ihre Ges chick te nnd Xahtr ttowie Maavryeln 
gegeu dmelben. Stockholm: P. A. Xorntedt nnd Soner, ISO6, pp. 463, ph. If, Jig «. 3). 

The rusts and mildews of cereal crops (Gard. Chron., ner. 3, JO (1806 ), Xo. 316, 
p. ,191). —An abstract is given of Eriksson and Ileunings’s Die Getreideronie . 

A new smut, J. J. Davis (Hot. Gaz72(1896), Xo. 3, pp. 41 A, did ).— llurrillia 
ylobulifn'a is described as a new species of smut found on culms of Glycmajluitans. 

Experiments for checking apple rot and codling moth in 1895, II. (Jarman 
( Kentucky Sta. Bpt. 7803, pp. 113-129, ph. 4 ).—A reprint of Bulletin 59 of the station 
(E. S.R., 8, p. 61). 

A fungus disease of apple, 0. II. Powell ( Garden and Parent, 0 (180(1), Xo. f37, 
pp. 474, 473) .—Notes are given of Lcptothyrium pond, which causes small black spots 
on apples. 

Black rot and grape cuttings, A. (‘ARltifc (Proy. Ayr. cl Pit., 26 (1800), Xo. 16, 
pp. 356-339), 

Bacteriosis of walnuts, N. B. Pikiu'h (California Pro it Grower, 10 (1806), Non. 13, 
p. 213; 10, p. 316). 

Carnation anthraonose (Amcr, PI or ini, U (180(1), Xo. 411, p. 434).— A brief note is 
given of an anthracnose attacking carnations, tlm variety Aurora being especially 
susceptible. 

Investigations oonceming injuries by smoke, JR. Uaktm (Zincin'. Pornt. find 
Jagdw., 28 (1896), Xo. 11, })p. 680-GR7). —A controversial article to which Dr. C. 
Ramann makes a reply. 

Some tendencies and problems in the evolution of parasitic fungi, 0. E. 
Atkinson (Trans. MashaclinBeth Sort. Soc., 1896, I, pp. 98-178). 

Pathological notes from the Botanical Institute of the University of Ltege, 
A. Gravis (Bui. Soc. Boy . Bot. Belgique, 34 (1893), 11, pp. 9-36). —Miscellaneous notes 
are given on fungi attacking many cultivated plants. 

Spray calendar, R. H. Miller (Maryland Sta . Bui 89).— A reprint of New York 
Cornell Station Bulletin 114 (E. S.R., 8, p. 149). 
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The honey bee: A manual of instruction in apiculture, F. Ben¬ 
ton (JJ. 8 . Dept. Ayr., Division of Entomology Bui. 7, n. se>\, pp. 118, 
pis. 11, Jigs. 76 ).—This treatise is designed to make the practical man¬ 
agement of an apiary plain to those whose acquaintance with the 
subject is limited, and to give a system of management which may be 
followed on an extensive scale with the certainty of fair remuneration 
for the labor and capital invested. The author has deemed it advisable 
to treat the natural history of the bee but briefly and to give little 
attention to matters that are in dispute or such as are only of local 
application, the intention being to explain apiculture in a way adapted 
to all conditions. The methods suggested are those which the author 
has found practicable through an extended experience. Descriptions 
of different varieties of the common honey bee, Apis mellifim , are given, 
as well as of A. indicu , A . florea, and A. dorsata , East Indian species of 
probable economic value if introduced into this country. 

The colony is described and methods for its management are given, 
together with descriptions of hives and implements necessary. A 
chapter is given on bee pasturage, in which quite a number of plants 
visited by bees are figured and described. Lists are given of the 
principal honey plants, and an attempt is made to indicate which are 
the most important as pollen and honey producers. The manipulation 
of the brood and its natural or artificial increase is described at con¬ 
siderable length. In the chapter devoted to wintering bees brief 
explicit directions are given, the following of which will prevent any 
considerable loss. The diseases and enemies of bees are described and 
suggestions offered for preventing their attacks. 

The pernicious or San Jose scale, J. B. Smitji (New Jersey Stas. 
Bid. 116 , pp. 1 Jigs. :j). — The author reviews the history of the impor¬ 
tation of the pernicious or San Jose scale (Aspidiohis pmiieiosus), and 
refers to the work which has already been done by the station in h( inly¬ 
ing its life history and means for its prevention. During the past sea¬ 
son the author made a trip to California to study the insect in that 
State, and in the present bulletin conclusions from hi.s observations are 
given, the details being reserved for a later publication. 

The author states that all deciduous trees in New Jersey are liable 
to attacks by this insect, and suggests \arious remedial measures for 
prevention. Most of these have been tested in California and found to 
be efficient. The chief dependence is placed on the lime, sulphur, and 
salt wash, for which 3 modified formulas are given. Other formulas 
are given for washes containing unslackcd lime and sulphur (100 lbs* 
each) aud blue vitriol (8 lbs.) ; and concentrated lye (3J lbs.), water 
(7£ gals.), and fish oil (I gal.). Both of these formulas are said to be 
very efficient. 

Pure kerosene is said to be fatal to the San Jose scale, but is usually 
No. 5-5 
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considered to bo extremely injurious to the trees as well. Some experi¬ 
ments recently conducted at the Ohio Experiment Station are briefly 
outlined, in which the experimenter sprayed apple and peach trees with 
pure kerosene without apparent injury. The author does not recom¬ 
mend it, especially on young* trees, but in a badly infested orchard it 
might pay to risk a few trees as an experiment. 

The codling moth and the apple maggot, O. M. Weed (New 
Hampshire Sta . Bui ,?7, pp. ,20-,77, jigs. //).—Popular notes are given of 
the 2 most destructive insects affecting the fruit of tlie apple in New 
Hampshire, tlie codling moth and the apple maggot. The first-named 
insect has apparently not increased in destructiveness during the past 
20 years, while the apple maggot is undoubtedly increasing from year 
to year. 

For the prevention of the codling moth, spraying with Paris green is 
recommended, applying the insecticide when the apples are from tlie size 
of a pea to that of a hickory nut. Two, and in case of very wet weather, 
3 applications are recommended. 

For the apple maggot spraying does not prevent injury, since the 
eggs are deposited beneath the skin of the fruit, and the destruction of 
windfalls and general elean culture seems to be the best way of keep¬ 
ing this insect in check. 

Proceedings of the seventh annual meeting of the Association 
of Economic Entomologists (U. S. Dept. Ayr.) Division of Entomol¬ 
ogy Bui 2, /?. ser., pp. loo , fig. 1 ).—This contains the papers and discus¬ 
sions before the meeting at Springfield, Massachusetts, August 27 and 
28, 1895. 

Entomological notes anil problems, J . 7>. Smith (pp. 0-18).—Advocates 
careful cooperation among entomologists by assisting in the study of 
the same insects and comparing results, deprecates the publishing of 
incorrect popular articles by newspapers, and urges prompt and con¬ 
certed action against insect pests as soon as their presence is known. 

Notes on insecticides, 0. L . Mavlatt (pp. 19-20).—Experience with a 
mechanical mixture of kerosene and water against the euonymus scale 
indicated that it was not so effective as kerosene emulsion, and that tlie 
percentage of (il could not be regulated. Soaps and arsenite of copper 
were satisfactorily tested as insecticides, and notes are given on arsenate 
of lead and cyanid of potassium. 

Some experiments with the Inapsack Tcerosene attachment , //. E. Weed 
(pp. 20-28).—The author’s experience with a mechanical mixture lias 
been most satisfactory both in killing insects and not injuring the 
foliage. 

A modification of-the kerosene knapsack sprayer, 0. M. Weed , and spray¬ 
ing xoithout a pump , J Ilf. Aldrich (pp. 28-30).—Authors’ abstracts of 
descriptions of contrivances for the mechanical mixture of kerosene and 
water, followed by discussions of the papers. 

“Raupenleim” and “Dendrolene,” J . B. Smith (pp. 31, 32).—An 
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author’s abstract of a paper detailing experiments to ascertain the 
actual and comparative value of these insecticides. Both proved 
advantageous, but Dendrolene is rather preferred. The paper is fol¬ 
lowed by a discussion of these and other insecticides. 

Herbivorous habits of certain Dermestidw, F. JL Chittenden (pp. 36, 
37).—An author’s abstract, followed by a discussion of methods of treat¬ 
ing various household pests. 

Some shade-tree insects of Springfield and other Neic England cities , 
X. 0. Howard (pp. 40-47).—The paper treats chiefly of the ravages of 
the elm leaf beetle and woolly maple leaf louse, and urges prompt 
municix>al action on scientific lines as soon as their presence is noted. 
The use of fire engines for spraying is suggested. 

The elm leaf beetle in Washington, C . X. Marlatt (pp. 47-50).—An 
account of successful treatment, particularly of the trees in the grounds 
of the Department of Agriculture, by means of seveial sprayings with 
arsenate of Iead-and Baris green, followed by an application of kero* 
sene emulsion to the bases of the trees to kill the pupa*. 

The elm leaf beetle in Albany, J. A . TAntner (pp. 50-56).—The ravages 
of this species in Albany in 1805 are detailed, the English elm suffer* 
ing most. Spraying was found impracticable, and instead is recoin 
mended treating the pupse at the bases of the tiees with hot water o* 
kerosene. In the discussion which followed, spraying with arseuatf 
of lead was strongly advocated. 

Notes on the gypsy moth in Massachusetts, (\ JL Fermid (pp. 50-67). — 
A general history of the spread, ravages, and methods of treatment ot 
this pest, with a brief account of the investigations of its life history. 
In the ensuing discussion the insecticides employed and the importance 
of constant vigilance were touched upon. 

The striped cottonwood beetle, J. A. LAntner (pp. 69-71).—An account 
of Melasoma seripta attacking osier willows in the western part of Now 
York, where both as larva and adult it has caused great damage 
by eating the leaves and bark. Spraying with the arsemtes, supple¬ 
mented by collecting the beetles by means of a “bug catcher,” 
resembling a u liopperdozer ” in form, has proved of most efficacy. 

On the study of forest-tree insects, A. IK Hopkins (pp. 75-78),—This 
discusses the character and extent of damage to forests by insects, 
with some estimated figures, the loss in West Virginia for the last 10 
years being set down as $25,000,000 annually, chiefly due to Scolytids. 
The need of further work among forest insects is urged. 

The importation and repression of destructive insects , F. M. Webster 
(pp. 79-83).—Urges earnest cooperation in dealing with new pests, and 
preventing their spread by Arm quarantines. In the discussion great 
caution was insisted upon in pronouncing a nursery free from dangerous 
insects. 

Insects of the year in Ohio, F. A/. Webster (pp. 84-91),—JThe Hessian 
‘ fly, cutworms, chinch bug, and plum scale were the most injurious, 
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although other insects showed a tendency to become dangerous in the 
near future. 

On the natural conditions which affect Ihe distribution and abundance 
of Cocci da*. T . I). A. Cockerell (pp. 01-90).—A general paper, treating of 
the adoption of different food plants, individual variations within 
species, and other factors. 

How shall we improve our collections? C . 1\ Gillette (pp. 95-97).—An 
interchange of specimens between economic entomologists is suggested, 
and the greater use of sweep nets for rapid collecting is recommended. 

Carbon bisulphid for crayfish , II. E. Weed (pp. 98,99).—Pouring an 
ounce of the chemical into a crayfish hole and at once closing the open¬ 
ing almost invariably killed the crustacean. 

Analyses of three common insecticides, F. W. Moure {New 
Hampshire Sta. Bui . 16, pp. 37-10). —Analyses are reported of 5 differ¬ 
ent brands of Paris green, 1 of London purple, and 1 of white hellebore. 

The analyses of Paris green showed a variation in the percentage of 
arsenic trioxid of from 55.35 to 5C.G9 per cent. These analyses showed 
no adulteration, the amount of arsenic trioxid present being nearly 
that required by theoretical composition. 

The analysis of the London purple showed 37.56 per cent of arsenic 
trioxid, which is slightly less than the average amount as reported by 
other stations. 

The analysis of white hellebore showed 33.13 per cent of ash, with 
an abundance of iron and aluminum oxids and insoluble silicious mat¬ 
ter, indicating considerable adulteration with clay. Pour other samples 
of hellebore were analyzed later, and one was found to be adulterated 
to a considerable degree. Unless the roots from which this insecticide 
is made are thoroughly washed before pulverizing, there will undoubt¬ 
edly be a considerable amount of earthy matter in the powdered article. 

Construction of the comb of the hive bee, 0. Phillips {Trans. Nm Zealand 
Inst., 38 {1895), pp. 179-190). 

Foul brood, or bee pest (Jour. [Ihilish’] M. Agr., 3 {1890), No. 8, pp. 13J-131).— 
Notes arc given on Bacillus alvei and suggestions for preventing its attacks 

The tsetse fly disease (Agl Jour. Capo Colouy, 9 (1890), No. 11, pp. 8,18-300). 

New Mallophaga, H, V. L. Kkllogo (leland Stanford Jr. University Publicationa, 
Contr. from Ilopkins Seaside laboratory, 1890, No. 7, pp. 419-048, pis. 14). -Tho author 
figures and describes 33 new species of Mallopliaga parasitic on land birds. In 
addition to these new species, 16 species described by European authors, but now 
known as parasitic to American birds are given. In the present paper a detailed 
account is given of the mouth parts of the genera of Mallophaga and comparisons 
made with those of various groups more or less intimately connected with them. 

Contributions toward a monograph of the Aleurodidee, W. M. Maskkll 
{Trans. New Zealand Inst., 88 {1895), pp. 411-449, jds. 18). 

The army worm in Ohio, J. S. Hixft {Proo. Columbus Hort. Soc., 11 {1896), No. 8-8, 
pp. 59-G1).— Notes on an outbreak of Leucania in northwestern Ohio in 1896. 

The bag worm {Meehan* s Monthly, G ( 1890 ), No. 18, p. 833, figs. 5).—Notes are given 
on Thyridopteryx ephemraformis. Hand picking and the use of arsenites aio recom¬ 
mended for its destruction. 
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The small cabbage moth, C. Fuller (Agl. Gas. X. S. Wales, 7 {1896), Xo. 7, pp. 
444-119, pis. J ).—Notes are given ou Pin tell a cruciferarnm and its wasp parasite. 

Recent investigations concerning Cnethocampa pinivora, Altum (Ztsahr. 
Foret, und Jag die,, 88 (1896), Xo. 11, pp. 649-Go J). 

The Crambidee of North America, 0. H. Fernald (Appen. to Masbaohubetts Jgl. 
College fipt. 1895, pp. 77-165, pis. 9, Jigs. 3 ).—The author has given an extended 
account of the history and life history, together with notes on the distribution and 
natural enemies of this family of insects. A revision is also given of the genera 
and species known in North America. Eugrotea and Pseudosclicenobius are de¬ 
scribed as new genera. Numerous new species and combinations are described and 
the synonomy very fully given. The plates seem to be prepared with great pains 
and are well reproduced. 

Cutworms in Kentucky, H. Garman (Kentucky Sta. Ppt. 1895, pp. 89-109, pi. 1, 
Jig. 1). —A reprint of Bulletin 58 of the station (E. S. R., 8, p. 66). 

Pig beetle, C. P. Lor ins bury (Agl. Jour. Cape Colony, 9 (1896), Xo. 14, pp. SGI, 368). — 
Notes are given of the destructive attacks of Phryneta sjnnator on figs in South 
Africa. 

The gypsy moth in Massachusetts (Canadian JSnt., 28 (1896), Xo. 11,pp. 279- 
883). —A discussion is given of the work of the commission in destroying this pest. 

The so-called Mediterranean flour moth, C. Fuller ( Agl. Gas. X. 8. Wales, 7 
(1S9G), Xo. ?, pp. 449,450 ).—Brief notes an* given of Fphcbtia kiuhniella. 

On the appearance of Hylesinus minor and H. piniperda (Forstw. Vcntbl., 18 
(1896), Xo. 11 , pp. 557-568). 

The pear slug, G. H. Powell (Garden and Forest, 9 (1896), Xo. 459, p. 498). — 
Notes are given of injuries to pear trees in poitions of Delaware by Erioeawpa 
cerasi. Air-slacked lime, pyrethrum, or hellebore will destroy it. 

The San Jos 6 scale (Amer. Monthly Mice. Jour., 18 (1896), Xo. 10, pp. 613-380). 

The San Jos6 scale, W. 0. Sturgis and W. E. Britton (Connecticut State Sta. 
Bpt. 1895, pp. 194-802, figs. 5). —The subject-matter of this article has mostly been 
given in Bulletin 121 of the station (E. S. R., 7, p. 314). 

Five new species of scale insects, W. G. Johnson (Illinois State Lab. Xat . Hist. 
Bui. 4, 1896). —Descriptions and notes are given of the followingnew species: Jspid - 
iotas forbesi, A. eomstocki, A. a?sculi, A. ulmi, and Chionaspis americana. 

Some scale insects, L. O. Howard (Trans. Massachusetts Ilort. Soo., 1896, l, pp. 
84-96, Jigs. 8). 

A checklist of Coccidse, T. D. A. Cockerell (Illinois State Lab. Xat. Hist. Bui. 
4,1896, pp. 31S->W). —The author gives a list of authorities and a check list of gen¬ 
era and species of the Coceidm and indicates briefly their distribution. The number 
of sx>ocies given is about 800. 

Coccid notes, with descriptions of new species, W. M. Makkwll (Trans. New 
Zealand Inst., 38 (!S95),%>p. 380-411, pis. 8). 

Termitidse observed in southwestern Texas in 1895, E. A. Schwarz (Proc. 
Fnt. Soe. Washington, 4 (1896), No. 1, pp. 38-(3). 

Importance of termites in the movement and natural culture of tropical soils, 
O. Lenz (Mitt. k. k. Geog. Ges. Wien, 37, Xo. 11-13, pp. 711-735). 

A pod-inhabiting beetle found at the Columbian Exposition, F. II. Chitten¬ 
den and M. L. Linell (Proc. But. Soc. Washington, 4 (1896), Xo. 1 , pp. 42,43). —Notes 
are given of JBaryssinm legiminicola n. sp., a longicom found breeding in seed from 
Paraguay. 

Lawn and grass infesting insects, II, J. B. Smith (Garden and Forest, 9 (1896), 
Xo. 457, pp. 473,473, figs. 2). —Notes are given of May beetles and other insects, with 
suggestions of remedial measures. 

Insects injurious to fruits and vegetables and remedies for destroying them, 
J. T. Stinson (Arkansas Sta. Ppt. 1895, pp, 55-97, figs. 18). —A reprint of Bulletin 33 
of the station (E. S. R., 7, p. 41). 
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Notes on injurious insects, W. C. Stuhgih (Conmetlcut Mate Ai ta. Ppt. 1895, pp. 
191-104 ),—Brief notes are given descriptive of the injury <lono by certain insects and 
means are suggested for the destruction of the pests. Those onumorai ed aro: Wheat 
midge (t 1 ectdomyia Iritici ), bark beetle (jS leolytus rugulosus), San Josd scale (AspUUotus 
pernieiosus), scale on tulip trees (LeeanUm tilUv), scale on oak (Asterodiaspis yuemcola), 
and scale on honeysuckle (Levanturn sp.). 

Further notes on injurious insects, W. E. Britton (Connecticut Mate 8ta. lipt. 
1805, pp. 203-213, ph. 2, figs. Illustrated life history and remedial notes arc given 
of the following insects: Plant-house idoyrodcs (AleyrgfUs raporariornm 2 ), leaf minor 
of the cauliflower (Drosophila Jlaveola), cabbage plusia (Plusia hrassictr) on tomatoes 
in greenhouses, raspberry root gallfly (Ithodites radionm), cabbage root maggot 
(Phorhia hrassiew), and elm loaf beetle (Galeruca xanthomehvna). The notes on the 
elm leaf beetle have already appeared in Bulletin 121 of the station (E. 8. R.,7, p. 
3U). A detailed description is given of a steampower spray pump that is «pi»lioable 
for spraying very tall trees. 

Report of the entomologist, C. H. Fkrnalr (Massachusetts Watch SI a, lipt . 
1805, pp. 209-212 ).—A brief report is given of the work that has engaged the atten¬ 
tion of the entomologist during the i>ast year. Gypsy moth experiments have taken 
up most of the author’s time. The Sau Jorf Neale is reported from several sections 
throughout tho State, and the elm leaf beetle scorns to havo spread quite extensively. 
The studies begun on cranberry insects have been continued and will be tho subject 
of a future bulletin. 

Repoitof the division of entomology and botany, H. (Jarman (Kentucky St a, 
1 ipt , 1895, pp. XXX11-LVJ1, ph. 4). —A brief r^suind is given of tbo botanical work, 
much of which has been published in bulletin form, together with entomological 
notes for 1805, in which brief descriptions and suggestions for the repression of the 
following insects are given: Cutworms, the scurfy bark louse (Chionaspis furfur us), 
San Jose scale (Aspidiotus pernieiosus), strawberry snout beetle (Kpicarus inibrieatus), 
northern Juno bugf Lachnosti ma spp.), southern June bug (Allorhina nitida), imported 
currant worm (Nematus vcntricosub), black poaob aphis (Aphis j>eraic<C’niger), grape 
phylloxera, fruit bark beetle (Seolytus rugulosus ), zebra caterpillar of cabbage (Mum- 
estra xncta), corn By (Chwtopsis (ruca), harlequin cabbage bug (Murgajttia histrioniea), 
regal walnut moth (Citheronia regalis ), throat hot ily of tho horse (Gasirophilus nasalis), 
common horsefly (Momoxys eulcitrans), black carpetbag (Attugenus picens), and chinch 
bug (Btissus leu cop ter us). 

Injurious insects and fungi (Jour. [British'] lid. Ayr., 8 (1890 ), No. 2, pp. 158-160, 
figs . 4). —Notes are given of the cherry moth (Aryyreslhiu nitidelta), tho onion By 
(Phorbia cepttorum), Curpocapsa pomonclla in walnuts, the hop bug (CuUmms fulvo- 
maculatus), surface caterpillars (Agrotis spp.), and tomato rot (Cladosporium lyeoper- 
eioi), together with suggestions for combating them. 

Dendrolene as an insecticide, J. Troop (Garden and Parent, 9 (1890), No, 458, p, 
488 ).—Notes are given on the ubo of this substance on peach and apple trees, and 
through its action tho young trees were visibly affected, some being killed* 

Concerning the causes of plant injuries through the use of insecticides, Caul 
Mohr (Ztschr. Pfiumenkrank., 6 (IS90). No. 4, pp. 208, 209 ).—The injurious eftect of 
certain insecticides is mentioned and an aqueous solution of calcium sulphite in 
glycerin is recommended as harmless to plants while eflficicnt against aphides. 

Analyses of insecticides, C. A. Gokksmann and H. D. Haskins (Massachusetts 
Hatch Sta. Bpt. 1895, p. 853 ).—Analyses of 21 samples of insecticides, including 
Paris green, hellebore, tobacco liquor, and several patented articles are tabulated. 

Some facts about insects, A. L. Quaintanoe (Florida Farmer and LYuil Grower, 
8 (1896), No. 49, p. 780, fig. 1). —Popular notes are given on the life history and classi¬ 
fication of insects. 

On the larvae of the higher Bombyces, H. C. Dyar (Froe. Boston Soc. Nat Hist, 
Ft (1896), pp, 187-147). 
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Jumping coooons (Nature, 55 (180(1), No. IflJ, j). 05 ).—A "brief note is given of the 
ability to jump shown by some African cocoons. The insect is* thought to ho an 
anomalous lepidopter, near Adela. 

Resemblance of an insect larva to a lichen fruit, G. E. Stone (lint. Torrey Hot. 
Club, 2J (1800), No. 11, pp. 444, 445). —Brief notes are given of mimicry in the larva* 
of Oossyparia ulmi. 

Effect of cold on insect life, K. Sa jo (Ilhta. IVochenachr. Ant., 1806, Oct., pp. 457- 
460). 

The displacement of species in New Zealand, T. Kirk (Trans, New Zealand 
Inst., 38 (1805), pp. 1-27). —Brief notes are given on the displacement of certain 
species of insects by the introduction of others. 

On the so-called animal plants, P. Hennings ( Naturw. IFoeheuschr., 1896, p. 317 ).— 
Some of the species of Cordyceps are described and figured. 
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Studies of dietaries, W. O. Atwater and G. D. Woods (Connecti¬ 
cut Storrs Sta . Rpt 1895 , pp. 1X9-174 ).—The work here reported is a 
continuation of that given in the Annual Iteports of the station for 1802, 
1893, and 1894 (E. S. It. 3, p. 394; G, i>. 44:3; 7, p. 596). The results of 11 
dietary studies hitherto unpublished tire reported in full. A summary 
follows: 

liesults of dietary studies—Food eaten per person daily. 



<\>8t. 

Protein. 

Fut. 

<\u 1)0- 
jliydi ites. 

Fiul 

\alu«. 

Infant (9 months old) : 

('intt,. 

0* 

(ham*. 
3.J 4 

(hams. 
00. 3 

Om nit. 
lb 7 
81 0 
1178 0 
299 0 

(\llorit ft. 
i 1,035 

l.oso 

2, HH0 

3, 405 
3,550 
2,000 
3,755 
3,785 
3,590 
2,805 
3,810 
3,900 


OB 

52 0 

57.1 


24 

102.0 

9B. 0 

Do. r _ 

20 

91.0 

150.0 

Do. 

24 

122 0 

147.0 

410 0 

Farmer’s family in Vermont........... 

09.0 

92.0 
70 0 

441.0 

Fanner’s family in Connecticut__.............. 


1()H. 0 

035.0 

Do .... 


109 0 

91.0 

GOB 0 

Do. 


100 0 

121.0 
117.0 

501.0 
354 0 

Do. 


79.0 

Do__ 


121.0 

181.0 

433.0 


101.0 

156.0 

| 104.0 1 
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Dietary studies at the University of Tennessee in 1895, 0. E. 
Wait, comments by W. O. Atwater and 0. I). Woods (l r . 8. I>cpf. 
Ayr., Office of Experiment Stations tint. 30, pp. 15 ).—Three dietary 
studies, 2 in winter and 1 in spring, were made of a students’ club 
at the University of Tennessee, and 1 of a mechanic’s family. The 
methods followed were those mentioned in Bulletin 21 of this Cilice 
(E. S. K., 7, p. 148). A number of Tennessee foods were analyzed. The 
composition of other foods was computed from standard tables. Tables 
hr© given which show the amount and kind of food purchased, wasted, 
and eaten, and its cost, composition, and fuel value. The results of 
these studies are briefly summed up in the following table: 


j Results of dietary studies — I^ood eaten per man pa* day. 


College Club; 

First study.... 
Second study.. 
Third study .. 
Mechanic’s family 


Cost. 

Protom. 

Fat. 

Cat bohy- 
dratos. 

Fuel 

value. 

Cent*. 

drams. 

Oram 8. 

<f limit, 

Calories. 

159 

93 

132 

457 

3, IK0 

15$ 

93 

122 

172 

\ 150 

17$ 

88 

128 

510 

3, 035 

14$ 

110 

210 

412 

i, 090 
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In the comments on those dietary studies the results are compared 
with results of similar studies made in other localities in the United 
States and with the accepted dietary standards. The Tennessee beef 
is also compared with that raised in other regions. 

The following conclusions were reached: 

“Ho far as the analyses which have boon made ore concerned, hoof grown near 
Knoxville, in Tennessee, is much leaner than that grown in the North ami Northwest. 
That this is so is not against hut rather in favor of the Tennessee-raised hoof. . . . 

“In general these dietary studies at Knoxville agree with those made elsewhere in 
implying that the food consumed 1>> the people of tin* United States contains rela¬ 
tively too little of the Jlesh formers and too much of the fuel ingredients. . . . 

“The few accurate studios thus far made imply that this one-si deftness is greater 
in the fcbmth than in the North, and accord with the general impression that the com¬ 
mon diet in the former region contains an excess of the fa t tor kinds of meats, sueli as 
pork, and of the starchy and sugary vegetable foods, such as corn meal and molasses. 
What is needed is to use foods better adapted to tlio needs of the body, in other 
words, foods which contain more protein. Such are loan meats, as beef and veal and 
chicken; lisk, like salt cod and mackerel, and fresh tisli, whore they are obtainable; 
milk, which is of itself an economical and well-balanced food; skim milk, which 
has all the protein and half the fuel value of whole milk and is in most localities the 
most economical source of animal protein; oatmeal; boaiiB, peas, and other legumes, 
especially cowpeas.” 

The digestibility of tripe by man, P. Solomin (Areh. Ih/g., 27 
(1896), No. 2,pp. 176-188 ).—Tlio experiment was divided into i wo 3-day 
periods. In the first period the diet consisted of tripe, bread, lmtter, 
and a little flour (used in cooking the tripe). In the second an equiva¬ 
lent amount of meat was substituted for tripe. Beer was used as a 
beverage. Food, urine, and feces were analyzed. The results aro 
given in detail in tabular form. The total nutrients consumed and those 
excreted in the feces and tlu* nitrogen in the urine in each period aro 
shown in tho following table: . 


l)Uj(8l\on experiment with tripe. 




In (ood. 


In i'oeafl. 


tn urine, 

* 


Dry 

matter. 

Nitrogen. 

Put. j A.nh. 

Dry 

matter. 

Nitrogen. 

m. 

AhIi. 

Nit i often* 

Tripe period .... 
Meat period. 

Ora ins. 
1,086.41 
1,586.22 

drams. 

71.12 

85.47 

Grams) drams. 
277.2 1 60.77 
230.29 75.13 

dm ms, 
108.4 
00.75 

drams, 

7.70 

8.10 

(hums. 
17. i 
0.20 

drams . 
11.17 
8.73 

drams, 
i*r>. l 
70.8 


The coefficients of digestibility for the tripe period wore, dry matter 
93.49, nitrogen 89.16, fat 95.36, and ash 81.61 per cent; and for the meat 
period, dry matter 93.71, nitrogen 90.41, fat 95.96, and ash 88.41 per cent. 
The author believes that in general there is no marked difference in 
the digestibility of tripe and meat. 

The author mentions the fact that little of the nitrogen in tripe is in 
the form of albumen; most of it is in tho form of connective tissue. 
More chloriu and less phosphoric acid were excreted in the urine dur¬ 
ing the tripe period than when meat was consumed. In the author’s 
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opinion this is due to the fact that tripe is richer in compounds contain¬ 
ing chlorin (mucous membrane, etc.) and poorer in phosphates than 
meat. 

Food preservatives and butter increasers, G. W. Cavanaugh 
(N'eic York Cornell tSta. Bid. 118, pp. 399-104 ).—Two food preserva¬ 
tives, “Preser vitas” and “Callerine,” and two butter increasers, 
“Chase’s Butter liicreaser” and “Gilt Edge Butter Compound” were 
examined. The “Preservitas” was found to consist of borax and a 
little salicylic acid and sugar, the “Oallerine” of a 7 per cent solution 
of formic aldehyde. The author points out that this substance is sold 
for a very high price compared with its actual cost, and he believes 
that the use of formic aldehyde in preserving milk may possibly so 
alter its composition as to render it less digestible than normal milk. 

“Chase’s Butter Increaser” was found to consist of a 25 per cent 
solution of acetic acid and a small amount of salicylic acid. The “ Gilt 
Edge Butter Compound” consisted of about equal parts of alum and 
soda with a little pink coloring matter. These articles iucrease the 
yield of butter by precipitatmg the casein in the milk, and a consider¬ 
able portion of it will be included in the butter. The author condemns 
the use of “butter increasers” as fraudulent. 

Salt hays and meadow or swale hay, J. B. Lindsey et al. 
{Massachusetts Batch Sta. Bpt. 189. 1, pp. 210-216 ).—Experiments were 
made with 2 sheep to determine the digestibility of black grass, high- 
grown salt hay, branch grass, low meadow fox grass, and swale hay. 
The black grass consisted almost exclusively of Juneus bulbosus. 

“The low meadow fox grass appeared to consist practically of what is also called 
rush salt grass (Sparthia juiicea), and both the high-grown salt hay and the branch 
grass were composed of this as a basis, mixed with more or loss coarse grass, prob¬ 
ably tipartina stricta var. glabra . The branch grass contained rather more of the 
coarse material than did the high-grown salt hay. . . . 

“Meadow or swale hay grows in the fresh-water meadows, and is composed of 
fresh-water grasses, sedges, brakes, and wild flowers.” 

The composition of these hays, with timothy hay for comparison, is 
given in the following table: 

Analyses of bay. 



! 

Water. 1 

mack grnpifi.... 

Per cent. 
15 
15 
15 
15 
15 
15 

High-grow n salt hny... 

Bran on grass .. 

Low meadow fox grass. 

Swale hav.... 

Timothy hay ....... 



Crude 

protein. 

Crude 

lat. 

Nitrogen- 

tree 

extract. 

Crude 

oellulose. 

Crudo 

ash. 

Per cent 

Per cent 

Per rent 

Per cent . 

Percent. 

8. OS 

2.23 

42.00 

22.78 

9.91 

6.36 

2.13 

47.14 

22.45 

6.92 

7.03 

1.88 

4184 

22.50 

8.75 

6.06 

2.18 

49.22 

22.58 

4.96 

6.77 

1.59 

44.97 

26 40 

5.27 

6.30 

2.40 

43 60 

28 40 

4.30 


1 Assumed. 
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The coefficients of digestibility found with sheep are shown in the 
following table: 

Coefficients of digestibility of hay. 


Black grass. 

High-grown salt liay 

Branch grass. 

Fo\ grass. 

Swale hay..-*- 

Timothy hay. 



Total <lry 

Crude 

Crude fiit 

Nitrogou- 

irce 


substance. 

protein. 


evtr.wt. 


Pi r cent. 

Per cent 

/Vr cent. 

Pi r c< nt, 


50 5 

01. 0 

41.5 

57 


53 0 

63 0 

17. 0 

53 


50 0 

02.5 

32.0 

51 


53.0 

57.0 

21.0 

52 


30.0 

31.0 

44.0 

40 


58 0 

18.0 

01.0 

03 


Crude 

CcUlllOHti. 


Percent. 

(50.5 

50.0 

52.0 

51.0 


W5.0 

53.0 


A. table is given showing the digestible nutrients in 2,000 lbs. of the 
several hays, assuming that each contained 15 per cent of water. 

Prom these tests the author draws the following general conclusions: 


“(1) Black grass, higli-grown salt hay, branch grass, and low meadow fox grass 
are all valuable fodder articles. In the present experiment black grass contained 
more protein and showed a higher average digestibility, and is therefore superior to 
the other 3 hays. There is no wide difteieneo, however. Timothy hay shows more 
total digestible organic matter, but is noticeably inferior to 3 of the salt hays in 
digestible protein. Black grass might be classed as but little inferior to average 
timothy hay. High-grown salt hay, branch grass, and fox grass resemble each other 
very closely in feeding value. 

“(2) Balt hays at average market prices are docidedly cheaper to feed than English 
hay. 

“(3) Meadow or swale hay is a very inferior article. It contained 150 to 200 lbs. 
less digestible matter than did the salt hays, and but 39 per cent of digestible dry 
matter. 

“(4) Hays containing much less than 50 per cent of digestible dry matter should 
be regarded aB of very inferior quality.” 

General directions are given for feeding salt hays and meadow hays, 
and some advice on purchasing grains on the basis of their content of 
digestible nutrients. 

Digestion experiments with sheep, O. 8. Ptielps and O. I). 

Woodm (Connecticut Storm Sta. Itpt. ISiK 5, />/>. IH7-yit). —This is a con¬ 
tinuation of work given in the Annual Report of the station for IH94 
(E. S. li., 7, \h 597), Seventeen new experiments are reported and one 
is reprinted from the Annual Report for 1894 on account of an error. 
Each experiment lasted 12 days. Feecs were collected during the last 
5 days. Six experiments were made with 4 sheep, <> with 2 sheep? 1 
with 3 sheep, and 1 with 0 sheep. The rations fed consisted of soja 
beans and timothy hay, crimson clover hay (held cured and barn cured), 
barley fodder, oat and pea fodder, oat fodder, Hungarian fodder, soja 
bean fodder, clover rowan, sweet clover fodder, eowpea fodder, rowen 
(mostly timothy), and Canadian pea fodder. The results are briefly 
given in the following table. 
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Coefficient8 of digentibiUty . 


Kind of food. 


Soja bean meal and timothy bay... 

Do._ 

tfoja bean meal 2 . 

Scarlet clover hay (Hold cured. 

Scarlet clover liny (barn cured)_ 

Scarlet clover hay (average Held 

and barn cured). 

Barley fodder. 

Oat and pea fodder. 

Oat fodder. 

Hungarian fodder. 

Sojabean fodder. 

Clover rovren. 

Sweet corn fodder. 

Oowpeu fodder. 

Bowen, mostly timothy. 

Canada pea fodder. 


ill | 

i 

Pro¬ 
tein. 1 

Pat. 

Nitre- 

gon-lree 

extract. 

Fiber. 

i 

Ash. 

Organic 

matter. 

Purl 
value. 1 


Peret. 1 

/Vi* et 

Perct 

Per et 

Per ct. 

Per ct. 

Pi r et. 

4 

77.2 1 

71.2 

(>0.3 

00.6 

48. 1 

69.0 

04.3 

4 

78.2 

73.1 

60.0 

62.0 

45.7 

G9.3 

04.6 

8 

85. b i 

84.9 

73. t 


21.3 

78 0 

72.5 

4 

08.3 ; 

49.2 

00. 0 

43.8 

47 0 

54.8 

30.0 

3 

69.3 1 

34.9 

61.8 

46.2 

47. j 

57.2 

51.2 

7 

1 68.7 

43.0 

60.8 

44.8 

47.2 

55.8 

50.5 

4 

! 71.7 

59.9 

71.2 

60.7 

54.4 

07.5 

02.4 

2 

81.5 , 

73.« 

66 4 

57.5 

31.2 

07.9 

63.2 

2 

75.3 

09.8 

03.1 

60.2 

41.8 

61.5 

61.1 

4 

65.3 

72.3 

t>8.9 

72.8 

58 5 

70.1 

67.0 

4 

74.0 1 

51.2 

72.7 

45.5 

14 0 

64.1 

59.7 

2 

61.9 

60.8 1 

05.3 

32.5 

1 43.4 

60.8 

50.5 

6 

61. b | 

79.3 

1 77.2 

60.0 

1 50.4 

72.1 

08.5 

2 

74 0 j 

59.4 I 

1 81.2 

57.5 

25.9 

76 0 

71.1 

2 

71.7 

52.0 

i 67.8 

03. 8 

1 45 2 

66.4 

60.3 

2 

1 

82.0 

1 

52.4 

71.0 

02.4 

42.3 

1 

71.3 

64.7 


1 Percentage of total fuel value >\ hicli is u\nil.iblc lor the use of t he body, i. e., the fuel \ nine of the 
digested portion minus the fuel value ot l he uie.i. fScc E. S. It., 7, p. 507). 

2 Computed from experiments with soja bean meal and timothy bay. 


Wheat meal vs. rye meal for pigs, J. B. Lindsey et al. (Mima- 
ohusetts Hatch Hta.Itpt. 1 M.j 7 pp. X3?-'J39). —An experiment to compare 
wheat meal and rye meal fed with skim milk was made with 2.'lots of 3 
pigs each (2 barrows and 1 sow). It lasted 100 days, and was divided 
into 3 periods of 58, 13, and 35 days, respectively. In the lirst period 
the plan was to feed lot 1 3 oz. of wheat meal and lot 2 3 oz. of rye 
meal to each quart of milk, the nutritive ratio of the ration being 1:3.G. 
Owing to an insufficient supply of milk, it was necessary to feed some 
Peoria gluten feed to keep up the nutritive ratio. In the second period 
each lot was fed 1 qts. of milk daily, lot 1 receiving in addition wheat 
meal and lot 2 rye meal to satisfy the appetite. In the third period 4 
qts. of milk was fed, and lot I received equal parts of wheat meal and 
corn meal, and lot 2 equal parts of rye meal and corn meal in quantities 
sufficient to satisfy the appetite. Sufficient water was added to the 
milk and meal to furnish the necessary amount of liquid. The pigs 
were fed 3 times daily. 

The financial statements are based on the following prices: Skim 
milk 2 ets. per gallon, and wheat and rye $24, Peoria gluten feed $21, 
and corn meal $23 per ton. The pigs were sold for 1.8 cts. per pound, 
live weight. The results are expressed in tabular form. 

“ Both lots of pigs made very fair gains, ami the results as a whole compare favor¬ 
ably with other experiments when skim milk was fed with other grains. The aver¬ 
age daily gain was nearly 1£ lbs., and the dry matter required to make 1 lb. of live 
weight averaged 2.65 lbs. The skim milk returned 0.6 et. per quart, and the live 
weight cost 4.37 cts. per pound, allowing skim milk to he worth 0.5 <*t. per quart, and 
the grains as noted. The wheat meal seemed to give rather hot ter results, especially 
In the last period. During this latter period the pigs fed on the rye meal ration wore 
off feed a good deal of the time, and gained loss in weight.” 

Experiments in fattening sheep, 0 . E. Lyman (Connecticut Mom 
Sta. Bjpt. 1895, jpj). 93-100 ).—One hundred and fifty lambs were selected 


















424 


EXPERIMENT STATION RECORD. 


from a carload purchased in Buffalo and were placed in a large sunny 
pen. The test covered 3 months, from December, ISO 4, to February, 
1805. During the first month the lambs were fed all they would eat 
clean of a mixture of corn silage and mixed grains in the proportion of 
1:1. The grain ration consisted of equal parts by weight of corn, culled 
peas, wheat bran, and whole wheat. The silage and grains were thor¬ 
oughly mixed. The lambs were fed night and morning. In addition 
they were given at noon all the liay they would eat up clean. 

The hay and silage were weighed on several days each month, and 
the average amount of each consumed computed from these data. 1 )ur- 
ing the second month the proportion of silage to grain was 70:100. 
During the third month the ration was the same as during the second, 
except that wheat was omitted from the mixed grains. The amount 
and composition of each of the feeding stuffs used during the 3 months 
are shown in tabular form. 

The average gain in live weight per sheep for each month and the 
amounts of nutrients required to produce a gain of 1 lb. are shown in 
the following table: 

Result* of experiments in fattening sheep. 



During the first month the gains wore small. In Ihe author’s opinion 
this was due to the fact that the silage was partly made from immature 
corn. This “soured the whole lot and made it a very inferior food for 
lambs. By increasing the relative proportion of grain to the silage, 
the difficulty was overcome. The lambs immediately took on a thrifty 
appearance, ate nearly half as much again of grain, besides taking 400 
lbs. more of silage during the second mouth than they did the first,” 

The article contains notes on methods practiced in handling sheep in 
Connecticut, the number of sheep in each pen, feeding, and marketing. 

Poultry experiments, W. P. Brooks (Maxwell usettn Hatch 8ta. Rpi. 
1895, pp. 206-208 ).—Two experiments, each consisting of 2 trials, M r ere 
made with light Brahma and barred Plymouth Bock hens. In the first 
experiment the value for egg production of animal aud vegetable food 
as the chief source of protein and fat was compared. Two trials were 
made with 2 lots of hens. “Both lots had pure water, artificial grit, 
and ground oyster shells always before them, and all other conditions 
were made as nearly as possible alike.” The 2 lots were kept in houses 
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exactly alike in construction, eacli with nesting and laying room 10» 
by 12 ft., and scratching shed 8 by 10 ft. in size. In the first trial, 
lasting from December 9, 1894, to February 12, 1895, one lot of liens 
was fed soja bean meal as a source of protein and fat, with cut alfalfa, 
oats, and middlings in addition; and the other lot was fed meat meal, 
with boiled potatoes, ground clover, wheat, wheat middlings, and cut 
bone in addition. The nutritive ratio was kept substantially the same 
for each lot. 

In the second trial, lasting from January 1 to October 1,1895, one 
lot was fed linseed meal and cotton-seed meal as a source of protein 
and fat, with wheat, oats, bran, and middlings in addition $ and the 
other lot was fed meat meal with wheat, oats, wheat meal, bran, and 
linseed meal in addition. The nutritive ratio was kept substantially the 
same for each lot. 

The results are briefly summarized in the following table: 


Vegetable v/>. animal food* for hens. 


Food. 

Duration 
ol oypen 
mint. 

Daily eosj 
per lowl 

Number 
of eggs. 

Water- 
tree food 
eat in 
pereug 

Cost per 

uftg- 

Vegetable food, first trial. 

Vegetable food, second trial. 

Animal food, first trial. 

Animal tood, second trial. 

Bays. 

64 

153 

G4 

153 

Cents. 

0.21 

.27 

.24 

.33 

11 

400 

79 

622 

i 

Cuits. 

0 3410 
.0150 
.0350 
.0115 
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“These results are ratlior indecisive, as in ono experiment the meat meal and in 
the other the cut fresh bone gave the better results, as measured by egg production. 
The condition of the fowls receiving the meat meal has, however, been uniformly 
better than in the other lots.” 

The author remarks that it is dUlicult to food out bone so that, it is 
evenly distribut ed. 

u Some hens almost invariably secure more than their share, and this is equally 
true, whether the cut hone be scattered or mixed in a install. The result is frequent 
diarrheas. The meat meal, on the other hand, ean be evenly mixed in a mash, so 
that all fowls share alike, as it can not be picked out. Our results indicate that it 
is a safer feed than the bone; it is also a much cheaper feed; and, if it will give 
practically as many eggs, it is to be preferred. This experiment will ho repeated.” 

Chemical composition of American food mateiials, W. O. Atwatkr and <J. D. 
Woods (r. S. Dept, Ayr., Office of Experiment Motion* Uni. AS, j pp . -i7, Jigs . /).—This bul¬ 
letin includes a brief history of food analysis, explanations of terms used in discuss¬ 
ing composition of food materials, and diagrams showing the methods of cutting 
beef, veal, pork, and mutton. The maximum, minimum, and average percentage 
composition and fuel value of a largo number of American food materials are given, 
including different kinds and cuts of meat, fowl, iish, shelllisli, dairy products, 
canned goods, vegetables, iruits, nuts, Hour, meal, sugar, starches, bread, crackers, 
cake, and other prepared foods. 

Poultry foods (Connecticut Mate St a. Jlpt. IS01), pp. A AS, .'?/).—Analyses are givonof 
8 poultry foods which were s°nt to the station for examination. “ All the prepara¬ 
tions appear to consist ehieily of meat and bone having about the composition of 
e bone tankage,’ which is used as a fertilizer.” 

Results of analyses of fodders and feeding stuffs, C. D. Woods (Connecticut 
StorrsSta. Rj)t. 189'), p>p. 176-18G). —Analyses are reported of the following feeding 
stuffs: Green fodders—barley, Hungarian grass, oats, oats and peas, Canada field 
peas, cowpea vines, flat pea, soja bean vines, timothy rowen, clover rowen, corn fod¬ 
der, sweet com fodder, mid corn silage; cured hay and fodders—corn stover, corn 
fodder and stover, scarlet clover hay, clover hay, hay of mixed grasses, Hungarian 
hay, timothy rowen, rowen hay, oat hay, and swamp hay; seeds—yellow and white 
flint corn, soja beans, and when t; and milling and by-products—corn meal, eorn-imd- 
cob meal, cotton-seed meal, Buffalo gluten meal, Imperial feed, malt sprouts, old- 
process linseed meal, soja-bean meal, culled peas, refuse from manufacture) of split 
peas, wheat bran, and wheat middlings. 

Analyses of feeding stuffs (Connecticut Mote Sta, Itpi 1806, pp. '>27-28 /),—Analyses 
are given of a number of feeding stuffs which were sent to the station for examina¬ 
tion, including maize kernel, gluten meal, gluten feeds, wheat bran, rice Hour, barley 
feed, rye bran, “ Cattle Feed,” and “ Hall’s Dairy Ration.” 

“The intelligent dairyman can have but little use for ready-mixed rations of any 
sort. The grain and mill feed which he uses will he adjusted by him both in kind 
and in amount to balance the coarse fodder which he has on hand, and with greater 
economy and skill than by others whose business is selling feed and not dairying* 

“The dairyman’s opportunities for informing himself regarding the compounding of 
rations are ample. His chances of detecting adulterations, or the mixtures of mill 
wastes of inferior value are much better when he buys cotton seed, gluten, and bran 
separately, each of which has a tolerably definite and constant composition, than 
when he buys a m ix ture of a number of feeds with no such definite understanding 
as to its composition.” 

Compilation of analyses of fodder articles and dairy products, 1868-96, 
0. S. Crocker (Massachusetts Hatch Sta. Itpt. 1806, pp. 248-864) .—This is a tabulated 
summary of analyses made at Amherst, Massachusetts, since 1808. 

Foaaer analyses, J. B, Lindsey kt al. (Massachusetts Match Sta. Itpt. 1896, pp. 
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819-822). —During the yoar 49 samples of grains, by-products, and coarse feeds have 
been analyzed. Tlie ingredients of feeding stuffs are defined, and descriptions and 
analyses of gluten feeds, oat feeds, gluten meals, brans, and rice meal are given. 

Tables of the digestibility of American feeding stuffs, J. B. Lindsey ( Massa¬ 
chusetts Hatch fita. Bpt. 1805, pp. 2G5-276). —Reprinted from the Annual Report of the 
State Station for 1894 (E. S. R., 7, p. 336), with corrections for tho work of 1895. 

Food investigations, W. O. Atwater and C. D. Woods (Connecticut Storrs Sta. 
Bpt. 1895, 2 >p, 114-128). —This is practically a reprint of Bulletin 15 of the station 
(E. S. E., 7, p. 803). 

The advantage of raw goats’ milk as food for children, ScnwAiiTZ (Ahs. in 
Milch Ztg., 25 (180G ), Mo. 44,p. 600 ).—Some of the advantages mentioned arc that 
goats are less subject to tuberculosis, that tho milk keeps longer, that poor people 
will not pasteurize the milk for their children, and that goats are within the reach 
of poor people. 

Goats’ milk in the artificial feeding of children, Ox (Ind. Lait., 21 (1890), Mo. 
39, pp. 805, $06; ahs. in Milch Ztg., 25 (1S0G), Mo. 45, p. 716). 

Contributions to the study of pulque, F. Altamirando (Ann. Inst. Med. 
Macional (Mexico), 2 (180G), Mo. 2, pp. 33-01). —The article quotes an analysis by 
D. L. Rio de la Loza of this Mexican beverage. 

The Imperial Health Department of Germany and the margarhq question 
(Milch Ztg., 25 (180G), Mo. 24, pp. 077-370). —A criticism of tho position taken by the 
German health department on the heal thfuluebs and other qualities of oleomargariu. 

The use of leaves as food for animals, A. C. Girard (Ann. Agron ., 2J ( 1896), Mo. 
8,pp. 375-392). — An extended discussion of tho subject. 

On the rancidity of olive oils in Tunis, R. Mouline (Bui. Agr. cl Commeire , l 
(1896), Mo. l,pp. 24-28). —Several analyses are given. Tho prevention of rancidity 
is discussed. 

Fattening mature steers on cotton seed and cowpea hay, R. L. Bennett and 
G. B. Irby (Arkansas tita. Bpt. 1895, pp. 3-11). —Appears to be a more extended 
account of an experiment briefly reported in Bulletin 27 of the station (E. S. R.,6, 
p. 240) and reprinted in Bulletin 31 (E. S. R., 6, p. 923). 

The history of European domesticated cattle in its relation to the European 
people, Werner (Dent, landw . Presse, 23 (1896), No. 58, pp. 516, 517, figs. 5). 

Are there characteristic differences in the finer structure of the muscles of 
the Breitenberger and Angler cattle which could be regarded as breed traits? 
C. NOumeu (Deut. landw. Presse, 23 (1806), Mo. 54, pp. 481-483, figs. 5). 

The Channel Islands breed of oattle, J. L. Thompson (Agl. Gaz. M. 8. Wales, 7 
(1896), No. 9, pp. 012-618, pis. 8). —A general description of these cattle. 

Progress in cattle breeding and oreamery work in Tyrol (Milch Ztg., 25 (1800), 
Mo. 24, p. 380). 

The question of similarity of purpose in the cattle raising industry in similar 
districts, A. Arnstadt (Deut. landw. Presse, 22 (1806), Mos. J)p* 660, 007; 70, pp. 
677,678; 88, p. 785; 89, p. 705; 91, p. 811 ).—A general discussion. 

Types of Dutch cattle (Milch Ztg., 85 (1806), Mo. 84, p. 880, figs. 2). 

Slaughter tests and investigations in regard to the quality of the meat at the 
twenty-second fat stock show at Berlin, 1896, C. Lehmann (Deut. landw. 
Presse, 23 (1896), Nos. 82, p. 736, figs. 9; 83, p. 742; 85, pp. 758, 759, figs . 12; 87, pp. 774, 
775, figs. 6; 89, pp. 789 , 700, fig. 1; 91, pp. 806, 807). 

The maintenance of the German sheep raising industry, Albrecht (Btlhling’s 
landw. Ztg., 45 (1896), No. 81, pp. 675-679).—, A general discussion. 

Observations on the purity of breeding and descent of the Belgian draft 
horse, Leyder (Deut. landw. Presse, 83 (1896), No. 78, p. 6 98). 

Observations on the purity of breeding and desoent of the Belgian draft 
horse, M. Fischer (Deut. landw. Presse, 23 (1896), No, 90, p. 800). — A reply to tho 
preceding article. 
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Fowls, care ana feeding, G. (\ Watson ( U. ti. Dept. Aqr.. Fanners’ Uni. 41, pp. 
24, figs. 4).— Tho author discusses at longtli tho countinotion ami ariaugmmmt of 
poultry houses, election of breeds, breeding, feeding, broodeis and incubators, 
diseases of poultry, and dressing and shipping. 

Turkeys as hatchers, N. Cushman (Rural Ntw Verier, ,7,7 (/<v%*), \oh. lf,>8, p. 
60,9; $f.W,pp.71f, 777).—A general article Hinting that turkeyH may l>e trained to 
hatch sex oral broods in succession. The eggs may bo of any sort. Tinko\Hand 
capons may be trained to act as mothers to young chickens. 

Annual reports of the poultry and pet stock associations of the Province of 
Ontario, 1895 (Ontcnio Dept. Agr., pp. <> >, jigs. ?). 

VETERINARY SCIENCE AND PRACTICE. 

Parturient apoplexy of cows, R. R. Dinwiddik (Arkansas tit a. Rpt, ISO,), pp. 
138-148). —Reprinted from Bulletin 35 of tho station (E. H. R., 7, p. 219). 

The production of immunity to hog cholera by means of the blood serum of 
immune animals. Anti-toxic serums for hog cholera and swine plague, E. A. 
jya Schweinitz (Centbl. Halt, nnd Par. Med., 20 (ISOf!), No. 16-11, pp. 07>-277). 

Verminous bronchitis, R. R. PwwnmiK (Arkansas tit a, Rpt. 1s*n, pp. 1,10-138, 
figs. o \—Reprinted from Bulletin 85 of tho station (E. S. R.,7,p.2I9). 

Glanders in horses and mules, R. R. Dinwiddik (Aria nans tit a. Rpt. ISO 7, pp. 
155-158). —Reprinted from Bulletin 85 of the station (K. S. R., 7, p,252). 

Hog cholera and other swine diseases, R, R. PimvinWK (Arkansas tita. Rpt. 

1895, pp. 144-147).— Reprinted from Bulletin 85 of tho station (E. S. It., 7, p.252). 

The African rinderpest 1. Kiuk ( Nature , 55 (1806), No. 1411, pp. 53, 54). 
Tubercles in pigs fed on raw milk and whey, G. Brckkk {Dent. FUimher Ztg., 

1896, June 4; abs. in Milch Ztg., ( 15 (1896), No. 24, p. 884).— Pour pigs out of 22 from a 
creamery and cheese factory, which were slaughtered, were found tuberculous and 
•the carcasses were destroyed. The lungs of the others which had not been so long 
«on the diet of raw milk and whey were found infected. 

Tuberculosis of cattle, R. R. Dinwiddie (Arlansas tita. Rpt. 1S95, pp. 117-154). — 
JKeprmtedfrom Bulletin 33 of the station (E. 8. R., 7, p. 251). 


DAIRY FARMING—DAIRYING. 

Chicago gluten meal vs. King gluten meal, J. H. Lindhky kt al. 
((Massachusetts Hatch Rta. Rpt. IH!)S , pp. ')<)).—An experiment, was 

made with 4 grade cows in different stages of lactation, to compare 
'Chicago gluten meal and King gluten meal. The text, which was pre¬ 
ceded by a preliminary period of 7 days, was divided into 2 periods of 
'7 days each. Each cow was fed 4.5 lbs. of wheat bran and 18 lbs. of 
rowen hay per day. In the first period cows 1 and 3 were fed 4.5 lbs. 
•of King gluten meal, and cows 2 and 4,4.5 lbs. of Oliicago gluten meal 
•daily. In the second period the rations were reversed. The composi¬ 
tion of the Chicago gluten meal and the King gluten meal is given. 
'The results are expressed in tabular form. 

"The cows consumed the same amount of digestible matter daily, [and] the daily 
yield of milk and tho cost per quart were practically identical in each period. 

“ The Chioago meal was in its usual good condition. In spite of the fact that the 
King meal contained nearly 20 per cent of fat, no, rancid odor or taste was noticed 
after tho meal had been in the ham 6 months. Its mechanical condition was nil that 
could.he desired. The objection to feeding by-products especially rich in fat is that,, 
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if they are fed alone in large quantities (above 3 qts. daily) or fed in combination 
with other material of a similar nature, the tendency is to cloy the appetite of the ani¬ 
mal, or—in warm weather especially—to produce in!!animation of the milk glands. 

“In a daily grain ration of 9 lbs. we would not advise feeding over 3 or 1 lbs. of 
but one by-product having above 7 to 8 per cent of fat.” 

Chicago gluten meal vs. Atlas meal, J. 1>. Lindsey ex al. (Massa¬ 
chusetts Hatch Sta. Itpt. 1895, pj>. 231,232). —An experiment to compare 
Chicago gluten meal and Atlas meal was made with 4 grade cows. It 
was preceded by a preliminary test of 7 days and was divided into 2 
periods of 10 days each. In the first period 2 cows were fed 4 lbs. of 
Chicago gluten meal and 2 others 4 lbs. of Atlas meal daily. During 
the second period the feed was reversed. In addition each cow received 
4 lbs. of wheat bran, 5 lbs. of hay, and about 40 lbs. of coru-and-sqja 
bean silage throughout the experiment. The composition of Chicago 
gluten meal and Atlas meal is given, and the results are expressed in 
•tabular form. 

“The cost and quantity of milk and butter fat are so nearly equal in each case as 
to he considered practically identical. If the quality of the Atlas meal is maintained, 
it can be regarded as an excellent food for milch cows and neat stock in general.” 

Soiling experiments with leguminous and cereal crops, C. S. 

Phelps (Connecticut Storm Sta. Bj)t. 1895,i>p. 77-99). — This is a con¬ 
tinuation of work previously reported in bulletin 9 of the station 
(E. S. R., 4, p. 479). The object of tlie test was to compare the relative 
feeding value of green fodders high in protein with those low in protein. 

Six ordinary grade cows bought from farms or from the college herd 
were divided into 2 lots of animals as nearly alike in yield of milk and 
butter fat as possible. Eight tests were made. The green fodders 
experimented with were as follows: Oats and peas, soja beans, clover 
rowen, cowpeas, rowen grass, barley and peas, oat fodder, Ilungarian 
grass, and corn fodder. The quantities fed were SO lbs. of corn fodder 
and 70 lbs. of tho other fodders per head daily. The green fodders 
were usually cut and hauled to tho stable every other day. 

At the beginning of each feeding test both lots were fed on a legu¬ 
minous ration during a preliminary period of 5 days. After this, lot 2 
was fed a ration of cereal fodder, while lot 1 received the same ration 
as at first. These rations were fed for 2 weeks. The experiment proper 
covered only the last 9 days. At the close of the experiment each 
lot was fed a ration similar to that used in the preliminary test. 

The digestibility of the green fodders was determined in experiments 
with sheep, reported on page 422, since it was more convenient to make 
digestion experiments with sheep than with cows. The amount of 
digestible nutrients and fuel value of the rations fed per cow per day 
were computed from the results of these digestion experiments. 

Tables are given which show the yield and composition of the milk of 
each cow for each period. 

8968—No. 15-6 
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The following are the total yields for the 2 lots for the periods during 
which the feeds were compared: 

Yields of miU, butler, etc., on leguminous and cereal soiling crops. 



Lot 1, fed mainly on leguminous fodders 
Lot 2 fed on cereal fodders . 

Difference...■ 


Milk. 

Solid*. 

Fat. 

butter. 

Pounds. 

Pounds, 

Poimdh. 

Pounds. 

a, iso 

m 

05 

Ill 

1,923 

250 

00 

106 

226 

21 

5 

5 


The following conclusions were drawn: 

“The best results on quantity of products were obtained where rations with rela¬ 
tively large amounts of protein were fed. Although one-soveuth larger rations of 
com fodder were used than of those rations made up mainly of the legumes, the 
latter generally gave larger yields of milk, of butter fat, and of solids in the milk. . . . 

“As a rule, the best crops for summer feeding seem to be those rich in nitrogenous 
mattei, or protein. Although smaller crops arc usually obtained with the legumes 
(clover, peas, soja beans, etc.) than with fodder com, the fodder from the legumes is 
richer in nitrogen and protein, and a larger percentage of this protein is digested 
by the animals, and hence these fodders are of more value in the production of milk, 
cheese, butter, and beef. 

“Owing to irregulaiities in pasture feed, caused mainly by frequent droughts, it 
becomes necessary to supplement such feed by the use of green fodders or silage, in 
order to prevent serious shrinkage iu the amounts of milk, milk solids, and butter 
fat. A more extended use of fodder crops like the olovers, oats and peas, soja 
beans, cowpeas, and barley and peas, is a matter that should receive the careful 
attention of dairymen.” 

A study of rations fed to milch cows, 0. D. Woods and 0. S. 
Phelps (Connecticut Storrs Sta. Rpt. 1895, j>p. 41-76 ).—This is a con¬ 
tinuation of work previously reported in the Annual Reports of the 
Station for 1893 and 1894 (E. S. R., 0, p. 458 ; 7, p. 003). Two 12-day 
tests were made of 4 herds on private farms, containing from 10 to 14 
cows each, there being an interval of 2 weeks or more between the 2 
tests. The method was the same as iu previous studios. During the 
first test the rations fed by the farmers were studied and calculated, and 
suggestions were then made of changes to make the rations conform 
more closely to the feeding standards. After these changes had been 
made the second tests were made. Information was obtained regard¬ 
ing the number of animals, breed, age, approximate weight of each cow, 
number of months since last calving, yield and fat content of milk, and 
kinds and weights of food used. Samples of the feeding stuffs were 
analyzed, and the digestible nutrients iu each ration were calculated. 





DAISY FARMING—DAIRYING. 


431 


The digestible nutrients and fuel value of the rations fed, the milk 
and butter produced, and the cost of the latter for each of the 4 herds 
are given in the following table: 


Original and suggested rations fed to cows on 4 farms in Connecticut. 




Average daily ration per 1,000 lbs. live 
weight. 

Average 
daily 
yield of— 

Average cost of food. 

Herd. 

Ration. 

Digest¬ 

ible 

protein. 

Digest¬ 
ible fat. 

Digest¬ 

ible 

carbo- 

hy¬ 

drates. 

Nutri¬ 

tive 

value. 

Fuel 

value. 

Milk. 

But¬ 

ter. 

Total 
per cow 
per 
day 

Tor 100 
lbs. of 
milk. 

Per 
pound 
of but¬ 
ter. 

TV 

/Original.... 
(.Suggested .. 

Lbs. 

2.15 

Lbs. 

0.76 

Lbs. 
15.66 

1:8.0 

Calorics. 
30,350 

Lbs. 

14.0 

Lbs. 

0.79 

Cents. 

14.1 

$1.01 

Cents. 

18 

JJ • • » - 

3.48 

.86 

17.28 

1.5.5 

42,250 

13 7 

.70 

15.1 

1.10 

20 

E .... 

/Original.... 
{.Suggested .. 

/Original_ 

{Suggested.. 

/Original - 

{Suggested.. 

2.18 

.81 

18.25 

1:0.2 

40,850 

17.9 

1.02 

18.4 

1.03 

18 

2.41 

.59 

14.11 

1:6.4 

3-i, 250 

18 3 

1.07 

15.9 

.87 

15 

■jp 

l. 05 

.82 

13.57 

1:9.3 

31,800 

17.8 

1.01 

15.1 

.85 

15 

JJ . .. . 

2.79 

.94 

13.13 

1:5.5 

33, 550 
34,500 

18.5 

1.04 

18.0 

.97 

17 

G .... 

2.70 

1.86 

12.69 

1:5.7 

17.7 

.98 

10.7 

.94 

17 

2.79 

1.11 

12.89 

1:5.5 

33,850 

| 15.4 

.90 

16.2 

1. 05 

18 


In addition to the above tests the results are cited of the previous 
experiments already referred to. In all these the digestible protein 
per 1,000 lbs. live weight ranged from 1.35 to 3.48 lbs., the nutritive 
ratio from 1:4.5 to 1:11.3, aud the fuel value from 138,000 to 42,000 
calories. The average amounts of nutrients per 1,000 lbs. live weight 
in these 34 rations were as follows: 


Average of 34 rations fed to cows in Connecticut. 



Protein. 

Eat. 

Carbo¬ 

hydrates. 

Nutritive 

ratio. 

Fuel 

value. 

Concentrated food... 

Pounds. 

1.62 

Pound. 

0.55 

Pounds. 

4.93 

1: 3.8 
1:11 6 

Calories. 
14,500 
19,150 

Coarse food ..... ...... 

.82 

.22 

8.70 


Total. 

2.44 

.87 

13 69 

1: 6.4 

33,650 



The article discusses feeding standards and quotes at length from 
the previous experiments mentioned above. From their own experi¬ 
ence the writers suggest the following modification of Wolff’s standard: 

Organic matter.pounds .. 25.00 

Digestible protein.do_ 2.50 

Digestible fat.do — 0.5 to 0.80 

Digestible carbohydrates.do_ 13.0 to 12.00 

This gives a fuel value of 31,000 calories, and a nutritive ratio of 1:5.6. 

“The experience of the last two years would indicate that in general it is more 
profitable to feed a oow in 'the flush * rather more protein than the suggested ration 
calls for. The very decided trend of these experiments is toward nitrogenous 
feeding.” 

The conclusions drawn from the tests were practically the same as 
those in previous years. 
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“In general, there was the largest yield of milk and tlm largest bnttor product ion 
with narrow rations, i. e., those rich in protein. Wide rations—low in protein—did 
not, in these instances, favor large milk or butter production. . . . Narrow rations— 
rich in protein—wore the more economical. 

“Our fanners need to make a much closer study of the individual cows of tlioir 
herds and to reject the unprolltable ones. The relative productiveness of cows can 
be easily and cheaply studied by the use of the Babcock milk test, together with 
daily weighings of the milk product. 

“A closer study of the value and economy of tho feeding stud's produced on the 
farm is important. Such feeds as clovers, corn fodders, corn stover, oat hay, and 
peas and oats, should be more largely grown. These have little value in tho mar- 
kets, while for feeding many of them are full> equal to, and some more valuable 
than, the best grades of hay. When first-class hay sells fox from $15 to $18 per ton, 
it is one of the most expensive dairy feeds. 

“The nitrogenous (protein) feeding stuffs, like clovers, cotton seed, linseed, and 
gluten meals, should be more extensively used as dairy foods. Those feeds have 
been shown to exert a greater iniluonco on tho quantity and qualiiy of animal 
products than corn and even wheat feeds, and when tho manure is carefully saved 
they are of great value for keeping up the fertility of the farm.” 

Experiment in warming a stable for cows, W, l\ Brooks (fl/a#- 
sachuxetts Hatch Sta . Ept.:1X95, p. 205 ).—A test, lasting from December 
18,1894, to March 8,1895, was made with 6 cows, divided into k J lots of 
3 each, on the effect of a warm stable in winter on the yield of milk 
and butter. One lot was kept in a stable heated by means of hot water 
pipes to about 55° E\, and the other lot was kept in a stable not heated. 
The experiment was divided into 4 equal periods. At the end of the 
first period the lots were reversed, and reversed again at the end of 
the third period. In each case after the change the first week was 
regarded as a preliminary period. 

“The apparent influence of Iho warm stable upon milk and lmtter fat production 
is small. On the average, there is rather more milk and butter fat in the warm 
stable. The most certain effect brought out by our experiments is tho lowering of 
the percentage of fat in tho milk in tho warm stable. The increased product will 
not nearly pay the cost of heating the stable. 

“With moderate artificial heat better ventilation can be secured, without making 
tho stable too cold fox the comfort of its occupants, than is possible without artificial 
heat/ 

A year’s experience with Bacillus No. 41 in general dairying, 

H. W. Conn ( Connecticut Storrs Sta. Bpt. pp. 17-10). —Following 

the laboratory trials with the author’s Bacillus No. 41, tho attempt was 
made to test its applicability in general dairy work. Certain diflicul- 
ties were anticipated in this, among others the general carelessness in 
many creameries, mistakes in handling the culture, and the bacteria 
already present in the cream. It was impossible, except in a few eases, 
for the author to control the work at the creameries where these trials 
were made, and it was necessary for him to prescribe certain rules for 
guidance in the use of the culture, although it was realized that no 
definite rules could be formulated which would apply to all conditions. 
The danger was that butter makers would follow the directions so 
closely and blindly that in certain conditions of weather the cream 
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ripening would be a failure. No little difficulty has been experienced 
in preparing the pure cultures on a large scale without their becoming 
contaminated and in recognizing contaminated cultures quickly. Many 
of these difficulties have, however, been overcome. 

The cultures had been in the bauds of dairymen about a year at the 
time of writing, and the article reviews the successes and failures. 

“The great majority of the testimony that has reached me as the result of the 
year’s experiments has been of a highly satisfactory character. In some cases, indeed, 
an improvement is seen from the first, in others the first inoculation has produced 
no effect, but a second one has followed and has been successful. Nearly all who 
have persevered in their use of the organism have obtained satisfactory results. . . . 

“In the great majority of cases creameries have been able to command a price vary¬ 
ing from a half a cent to 2 cents a pound more for the ‘ culture ’ butter than for the 
butter made at the same time without the culture; and whilo this is certainly not a 
universal verdict, it has been obtained in so many cases as to show the possibility 
that lies in this line of butter making. . 1 . 

“Something over 200 creameries have, during the past year of experimenting, 
used this Bacillus No. 41 with success. The success has, it is true, been varied; 
some reaping a considerable financial profit therefrom, whilo others ha^ o been less 
fortunate. These creameries are most of them still continuing the use of the cul¬ 
ture—over 200 using it at the present time. They are distributed all over the dairy 
section of out country, among no less than 13 States. Some of them have used the 
organism now for 8 or 9 months, others for 6 months, others for 2 or 3 months, while 
some have only used it for a few weeks, at the time of writing. It is the most con¬ 
clusive evidence of the value of Bacillus No. 41 that those creameries which have 
used the culture the longest are the most confident of its value. Creameries which 
have used the culture for 6 or 8 months, until they have become thoroughly familiar 
with its action and with the proper method of its use, are the most certain that they 
are reaping a decided and a constant advantage from it. Those that have used it in 
a single experiment, or only a very short time, are the ones that are the most doubt¬ 
ful as to its advantage to them.’’ 

Aside from the improved flavor, the indications presented appear to 
be that the culture improves the keeping quality of the butter. This 
is based on the testimony of commission merchants. 

“The peculiar, delicate flavor which appears at first does not disappear at once, 
and commission merchants in New York and Boston have stated that * culture ; but¬ 
ter 2 weeks old still retains its fresh, quick flavor, and can be sold at the top of the 
market, whereas ordinary butter will in that time have lost a little of its delictie 
flavor and must be sold a little under the top price.” 

Although the data upon the subject are yet meager, in some instances 
it has appeared that ‘“culture* butter after being 2 months in cold 
storage has been actually of a better flavor than when first put in.'” In 
a number of cases bad flavors and tastes in the cream and the result¬ 
ing butter have been eliminated by using the culture. 

As was expected, the use of the culture has not proved of any 
advantage in some cases. These failures have, so far as the author 
knows, been confined almost exclusively to trials of short duration. A 
common method of testing the culture is to divide the cream into two 
parts, using the culture in one part and allowing the other part to 
ripen normally. The author objects to this kind of test, and states 
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that it does not give conclusive results, u since a small lot of this sort 
does not give the organisms a fair showing.” Some of the failures have 
been explained by lack of proper handling of the cultures or too short 
trials, but in other cases they can not be fully explained, although no 
failures have occurred in creameries where the author has been able to 
personally superintend the introduction of the culture. 

“Many facts in regard to the practical methods of using tho culture aro being 
constantly learned. The best temperature for ripening at dirtbrent seasons, the best 
temperature for churning, the proper proportion of the culture to add to the cream, 
the best time to add it, etc.; all these arc matters of practical importance and must 
he learned by practical experience before perfect success can be expected. Thus far 
in the year's experience it has appeared that, as the hutter makers do learn these 
facts and get more familiar with the method, tho failures in many cases give place to 
success, and the lack of thorough adaptation of tho method to the creamery is the 
cause of most of the lack of success. Undoubtedly also some of the failures in 
these f sample trials' have been due to molds or other contaminations which occurred 
in the culture and ruined tbo value of the sample, and thus spoiled the experiment. 
Such troubles will not occur hereafter, because of improved methods of prepara¬ 
tion of the cultures. . . . 

.“There may be creameries and conditions under which this culture will not pro¬ 
duce its ordinary eftect, and this can only be determined by a continuation of such 
experiments. The attempt is now being made to keep closer watch of tho experi¬ 
ments in order to loarn, so far as possible, tho causes and remedies for tho failures. 
New methods of use are being devised by the dairymen, and in a few months it will 
be possible to determine with more certainty how generally it will ho possible to 
avoid failure and insure success by improved methods of handling." 

The following is the method which has been adopted for the intro¬ 
duction of tbe culture into the cream: Pasteurize (> qts. of cream by 
heating (at 155° F.) and after cooling dissolve in this the x>ollot con¬ 
taining the culture,- set in a warm place (70° F.) and allow* tho culture 
to grow for 2 days, and then inoculate in 25 gal. of ordinary cream; 
allow this to ripen as usual, and then use it as a starter in the large 
cream vats in the proportion of 1 gal. of starter to 25 gal. of cream. 
The whole is ripened at a temperature of about 08° If. for one day. 

The experience of butter makers in the past year lias taught many 
secondary facts regarding the best methods of handling the culture in 
ripening cream. It has appeared, for instance, that cream ripened 
with this culture should be churned at a little lower temperature than 
ordinary cream to give the best results jis to body, grain, and flavor. 
A temperature as low as 52 to 54° is sometimes needed. It has been 
found possible to keep cream sweet for a longer period by the use of 
the culture than without it. In laboratory trials cream has been kept 
for nearly 2 weeks without becoming sour. Hence the buttermilk 
from such cream is sweeter and keeps for a longer time than ordinary 
buttermilk. 

Oream from different patrons of the same creamery has been found 
to differ in character, and in some cases it has been found best to use 
specially selected cream for making up the first starter. In pasteurized 
cream a higher temperature is required for ripening the cream with 
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Bacillus No. 41 than without it in order to give tlie proper flavor and 
acidity. In some cases of this sort a temperature as high as 80° has 
been used with success. 

The advantage from using Bacillus No. 41 lias been sometimes greater 
in gathered-cream creameries than in those where the milk is brought 
to the creamery for separation, since in the case of gathered cream 
the cream is not fresh when received at the creamery and the ripening 
process has already commenced and occasionally the cream is sour, 

“The use of Bacillus No. 41 has been found during the last >ear largely to obviate 
this irregularity in the gathered-cream system. ... It has been found very advan¬ 
tageous to place 2 or 3 qts. of the Bacillus No. 41 starter in the cream collector’s cans 
before he starts on his rounds, in order that the organism may get a longer chance 
to grow in the cream. With this procedure the culture begins to do its work as soon 
as the cream is poured into the cans.” 

In conclusion the author expresses the belief that the experience of 
the past year has been sufficient to indicate beyond question that the 
method of using pure cultures or some kind of bacterial starter is cor¬ 
rect in principle and will be the coming method in dairying for the pur¬ 
pose of producing high flavor and uniform quality in butter. lie <16es 
not claim it to be proved that Bacillus No. 41 is the best organism that 
can be used for this purpose, or that some other culture composed of a 
mixture of two or more different species of bacteria may not be found 
which will be, on the whole, more advantageous than Bacillus No. 41. 

Experiments in ripening cream with pure cultures, Sartori ( Abs. 
in Milch Ztg25 {1896), No. 43, pp. 685 , 686 ).—These experiments were 
made at the request of the Italian Minister of Agriculture in the cream¬ 
ery of the Royal Agricultural School at Brescia. The cream was first 
pasteurized, and as soon as it had cooled to the proper temperature the 
pure culture was added. As to the extent of ripening, the author finds 
that an acidity equal to 28 to 30 ce. of { normal alkali is best for butter 
which is to be kept some time, although a lower acidity (25 to 27 cc.) 
gives more aroma and is preferred for butter that is to be consumed at 
once. 

The butter made with pure cultures was of excellent quality, with 
good aroma, and was preferred by nearly all who sampled it to the com¬ 
mon sweet-cream butter. Such butter retained its fresh taste and its 
aroma much longer than sweet-cream butter. Numerous instances of 
this are cited. 

It is suggested that by means of pasteurization and pure cultures the 
quality of the butter made from sheep’s milk might be improved and its 
peculiar unpleasant taste removed or prevented. 

A new fungus in butter, G*. W. Shaw (Oregon 8to. Press Notes, Nov . 
23,1896 ).—“ There have been several instances reported in Portland 
of apparently good butter turning to a bluish-black color on the out¬ 
side, beginning in several isolated spots and gradually extending over 
the entire surface.” Three rolls of such butter examined for adultera- 
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tion showed no foreign fatR; but an unknown fungus was found on fcbe 
affected portions. It was sent to this Department for examination, 
where it was identified as a new species of mold, and named tftemphy- 
liim butyri. Another instance of its occurrence is noted in some 
butter from North Carolina. In this case the disease seems to have 
been introduced from the paper used in wrapping.” 

Acidity* of «»iilr increased by boracic acid, E. II. Fakuinuton 
(Jour. Arner. Ohem. Soc., 18 (1896), No. 9, p. «//').—'The author found 
that a given amount of “preset valine” increased the acidity of milk 

4 times as much as it did that of a like quantity of water. I Ie is unable 
to explain the reaction, but recognizes in it a simple means of detect¬ 
ing boracic acid or preservaline in milk, as 1 gm. of the latter per liter 
of milk gives an acidity equivalent to sour milk. 

On a fraud in rniik, E. 11. Jenkins (Connecticut titatc Sta. Itpt. 

1895, pp. 214, 215). —Several samples of milk from a single dairy were 
found to be much below the normal for whole milk, resembling watered 
milk. It was learned subsequently that “ when the cows were about 
half milked, the calves were turned in to feed and finish the milking.” 
Several analyses showing the composition of the milk from the first and 
last part of the milking are quoted: 

“Allowing calves to take a part of Iho milk is a common and, in iisolf, proper 
practice; but anyone who sells the first of tho milking as whole milk grossly 
defrauds the purchaser. This case is interesting in calling attention to a possible 
dishonesty which, is not always fully and certainly met by legislation.” 

The [Thistle] milking machine at Fritzow, Colberg, Lindenhero 
(Milch Zty., 25 (1896), No. 28, p. 416). —The working of tho machine is 
described (see E. S. It., 7, p. 70). After using it for 2 months, the writer 
states that although he was somew hat skeptical at first, he is thoroughly 
convinced of its utility. Ten cows are milked at once, requiring about 

5 minutes. For milking 82 cows only one man and a boy are required. 

Tin* milking is entirely satisfactory, and the yield of milk has in¬ 
creased over hand milking. No trouble has been bad with the machine 
from the first day. It is believed that it will pay for itself in a year. 

Butter tests of Jersey cows at the show of the Royal Jersey 
Agricultural Society (Milcli Zty., 25 (1896), No. 29, p. 462). —At the 
show held on tho Island of Jersey in May, 189(5, 17 cows were entered 
in the 24-hour butter test. Tin 1 milk was creamed by a hand separator, 
and the cream churned the next morning. 

The results for tho 3 cows taking the gold, silver, and bronze medals 
were as follows: Milk yield—Fancy 8,007, F. S. II. 0., 47 lbs. 6 oz.; Mari¬ 
etta 5,536, P. S. 0., 47 lbs. 2 oz.; Cunning Fox 6,338, F. S. O., 44 lbs. 10 
oz. Butter yield—3 lbs. 3J oz., 2 lbs. 12J oz., and 2 lbs. 8J oz., respec¬ 
tively. Amount of milk required to make 1 lb. of butter—14.70 lbs., 
17.03 lbs., and 17.73 lbs., respectively. 

The preservation of butter, V. von Kxecki ( Oestcrr. Molk. Zty., 

1896, Nov.; abs. in Milch. Zty., 25 (1896), No. 45, p. 717 ).—The author 
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describes the Backliaus-Schachsche method, as follows: The butter is 
melted, strongly salted, and packed in tubs. When it is to be marketed, 
it is emulsified with milk and churned again. The great advantage 
which would result if butter could be kept in first-class condition for a 
considerable time is pointed out. The author believes that the preser¬ 
vation of the good qualities must be studied scientifically, and that the 
question of butter faults and the preservation of butter without change 
offers a splendid field for investigation. 

What constitutes a “space” of cream? J. B. Lindsey and G-. A. 
Billings [Maxsachusettx Hatch i$ta. Rpt. 1895, pp. 233-236 ),—The milk 
of 0 new milch cows was set in cold deep setting (38 to 40° F.) on 2 or 
3 days, and the results estimated in spaces of cream, as is customary 
in the cream-gathering system. A summary follows: 


Yield and fat content of milk and spaas of cream. 


j 

A\ erage 
daily ! 
yield of 
milk. 

Average 
fat con* 
tent ol 
milk. 

Average 
daily 
yield of 
fat. 1 

Space? 
of cream 
per day. 

Average 
fat con¬ 
tent 
of cream 

A% orage 
fat con¬ 
tent 
of Akim 
milk. 


Pounds 

Per cent. 

Pounds. 

1 

Per cent. 

Per cent. 

Cow No. 1. 

25 b(> 

4 0 

1. 03 

7.80 

16.53 

0.17 

Cow No. 2. 

22 08 

4 0 

.88 

5.57 

16.45 

.56 

Cow No 3. 

26. 30 

4.2 

1.10 

11.30 

11.98 

.27 

Cow No. 4. 

26. 02 

5 0 

1.30 

8. 20 

21.70 

.17 

Co^\ No. 5.. 

20 31 

3 0 

.88 

7. 05 

15.95 

.10 

Cow No. 6. 

31.31 

5.0 

1.57 

9.85 

19.85 

.13 


1 Added by abstractor. 


Cows Nos. 1, 2, and 5 produced the smallest number of spaces of 
cream, containing from 16 to 16£ per cent of fat. Cow No. 3 produced 
over 11 sx>aces of cream with 12 per cent of fat, No. 6 produced 0.85 
spaces with nearly 20 per cent, and No. 4 produced 8.2 spaces with 
nearly 22 j>er cent of fat. 

A simple calculation shows that the space included all the way from 
0.63 to 1.03 lbs. of fat in different cases. 

Low temperature pasteurization of milk at about 68° C. (155° 
F.), It. U. Freeman {Arch. Pediatrics, 13 {1896), No . 8, pp. 595-606, figs. 
4, chart l ).—A carefully compiled table is given of the thermal death 
point, in a moist medium, of certain pathogenic bacteria. From the 
evidence the auther concludes that a temperature of 65° 0. for 15 min¬ 
utes is sufficient to kill tubercle bacilli. Accordingly he fixed upon a 
temperature between 65 and 70° for the pasteurization. He makes the 
objection to the use of a thermometer in pasteurizing milk that it 
“gives good results only when very carefully watched. It is moreover 
very difficult even when watching a thermometer to bring a fluid to any 
fixed temperature and hold it at that temperature for half an hour.” 

The apparatus which he has devised consists of a pail and a remov¬ 
able receptacle for the bottles of milk, consisting of a series of zinc 
cylinders closed at the lower end. Water is filled in the pail to a mark 
and then brought to boiling. Meantime the milk is filled in the bottles, 
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wliicli are stoppered with cotton and then placed in the cylinders. 
Sufficient water is poured into each cylinder to surround the body of 
the bottle, and the receptacle is thenplaced in the pail, which is removed 
from the stove, the cover quickly replaced, and the whole allowed to 
stand for three-quarters of an hour. A support for the receptacle is at 
such a height that the lower inch of the cylinders is immersed in the 
water. u During the first 15 minutes the temperature of the milk rises 
to . . . about its maximum, or above 05°, the point desired for pasteur¬ 
izing, and remains there the remaining 30 minutes. During the last L5 
minutes it falls about 1°.” At tlio end of the 45 minutes the cover is 
removed, the receptacle is lifted so that it rests on a higher support, 
raising the tops of the cylinders above the top of the pail, and cold 
water run into the pail and allowed to overfiow. In about 15 minutes 
the milk in the bottle is said to bo about the temperature of the eold 
water and the bottles are removed and placed in a refrigerator. 

A chart is given showing the changes in temperature of the milk 
during the operation, and the author calls attention to the following 
points: 

“(1) The apparent lack of precision in the action of the apparatus, due to the 
unknown temperature of the milk introduced, is to a considerable extent corrected. 
The amount and temperature of the boiling water used for heating is definite; the 
amount of cold milk to he heated is deimite, but the tempeiature of the milk is such 
as may be coveied by the word cold or by refrigerator temperature. The chart 
shows that the apparatus will correct a considerable vaiiationof the temperature of 
the milk used by the ability of the boiling water to cairy cold milk through a 
greater number of degrees of temperature than warmci milk; on this account 
whether the milk is introduced at a temperature of 10° C. (50° IT.) or 20° 0, (68° F.), 
the resultant temperature varies only 2° C. 

4t (2) The very rapid rise in the temperature of the milk introduced. It rises about 
36 or 40° in the first 5 minutes, about 10° in the second 5 minutes, and about 5° in 
the third 5 minutes. 

“(3) The even temperature preserved after (lie rise; a variation of not more than 
a degree during the last 25 minutes. 

"{A) The rapid fall of the temperature in a cold-water bath; a fall of about 35° 
in the first 5 minutes. This cooling in a cold-water hath takes places 8 times aslant 
as in a refrigerator.” 

Facts about milk, B. A. Pearson ( IT. /#. Dept. Agr ,, Farmer*? BuL 
42, pp. 28 7 jigs. 8). —This is a i>opular presentation of certain facts in 
regard to the extent of the dairy industry of the country; the physical 
and chemical character of milk; the changes in milk; difficulties of 
obtaining pure milk; adulteration; preservatives; care of milk, includ¬ 
ing description of the method for pasteurization previously described 
in a circular of the Department; various methods for detecting adul¬ 
teration of milk; care of milk on farms; transportation of milk; audits 
delivery in cities, together with certain suggestions for improvement. 

The author advocates selling milk on the basis of its quality, the 
ffcioe being in proportion fco the fat content. 

“The grades of milk should be numbered with the whole numbers nearest to the 
iMffl** ^ *** *°ntent. Thus a separator skim milk with but a trace of fat would 
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l)e *0.’ Skim milk having from i to 1^ per cent of fat would he 1 V and so ou. Whole 
milk would beof 3 grades, ‘3,’ ‘4,* and < 5,’ and extra rich or ‘fortified* milk (to whioh 
cream has been added) would he *9’ or ‘ 10.’ Cream would run from f 13’ to *50/ 
No more grades of milk and cream need to he carried than is the custom now, but 
each should be marked with its appropriat e number. While the idea of the percent¬ 
age of fat thus indicated might not he clear to all, it would soon he understood that 
the higher numbers meant the richer milk. If this practice were observed it would 
be difficult for the drivers to tell their customers one thing and the milk inspector 
another about the quality of the contents of the same can. The signs should be so 
attached to the wagon side or can that they could not bo easily changed. If bottles 
were used the number representing the quality should he attached to each one.” 

Milk as an agency in the conveyance of disease, R. G. Freeman 
{Med. Bee., 49 {1896), No. IS, pp. 433—.143, figs. 7 ).—Tlie author discusses 
the magnitude of the milk traffic and the sources of contamination of 
milk. 

Three Petri plates 3£ in. in diameter, containing a layer of sterilized 
nutrient gelatin, were exposed for 2 minutes each on the farm of a gen¬ 
tleman near Kew York, one being exposed out of doors, a second in the 
bam, and a third under a cow just in front of the milk pail during 
milking. Subsequent examination showed that the plate exposed out 
of doors received 6 bacteria, that exposed in the barn 111, and that 
exposed under the cow 1,800. 

In an experiment on the effect of temperature on the growth of bac¬ 
teria in milk a certain amount of milk was put in 4 sterilized test tubes 
which were kept for 24 hours at different temperatures, and at the end 
of that time plate cultures were made from a sample from each tube. 
The following is the number of colonies which developed in each case: 
Tube kept at 7° O. (45° F.), 45 colonies; at 10° O. (50° F.), 1,362; at 
13° 0. (55° F.), 67,170; at 20° C. (68° F.), 134,340. 

The diseases conveyed by milk are next discussed under the headings 
(1) Diseases conveyed by milk from a diseased cow, (2) Diseases con¬ 
veyed from one human being to another by milk, and (3) Diseases 
caused by milk which contains poisonous agents developed by bacterial 
growth. 

The data are tabulated for 53 epidemics of typhoid fever attributed 
to milk, 26 of scarlatina, 11 of diphtheria, 2 of foot-and-mouth disease, 
3 of throat affection, 2 of acute poisoning by milk, and 1 of Asiatic 
cholera. Only those occurring since 1880 are included. Oases of the 
transmission of these diseases and of tuberculosis, anthrax, and acute 
enteritis, and the danger from this transmission arc discussed. 

“In samming up we may conclude that infection by milk is well established in 
typhoid fever, scarlatina, diphtheria, tuberculosis, cholera, foot-and-mouth disease, 
and acute enteritis, and that it may exist in anthrax. Cases of acute poisoning from 
milk by some undetermined agent also occur. Medical literature furnishes us with 
reliable evidence of an immense amount of sickness and a considerable death rate 
caused by milk. The recorded epidemics are but a part of those which occur. Many 
epidemics are never traced to their source, and some which are so traced are not 
reported. This sickness and death directly due to contaminated milk is to a groat 
extent preventable by proper legislation coucoruing the inspection of dairies and 
the handling of milk. 
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"A study of these epidemics teaches us that— 

te (l) Whenever a case of communicable infectious disease is reported iuquiiy into 
the source of the milk supply should be made. 

“(2) Milk traffic should be separated fiom houses where peoplo live. The dairy 
building should he at least 100 ft. irom either the house, barn, or pn\ y, and should 
be on a higher level than any of those, and should liavo a pure water supply of its 
own. Atthis dairy building all the dairy work should bo done, including tlio cleans¬ 
ing of pails and cans. 

“(3) It should be unlawful for anyone who lias come in contact with a sick person 
(when this sickness is not positively known to bo non contagious) to enter the dairy 
building or bam, or to handle the milk. 

“(4) All men connected with the milk traffic should bo compelled to notify ibo 
authorities on the outbreak of any disease in their respective abodes, and to abstain 
from their work until permission to resume is given them by the authorities notified. 

“(5) Cities should accept milk only from dairies which are regularly inspected, 
where all the cows have been tested with tuberculin and those giving the character¬ 
istic reaction have been killed and the premises disinfected. 

“(6) The tuberculin test should ho applied to all cuttle, and those which reaot 
should be killed, the owner being reimbursed from State funds. The premises on 
which such tuberculous cattle have been kept should bo thoroughly disinfected. 
All cattle which are brought into the State should ho quarantined until the tuber¬ 
culin test has been applied. 

“(7) The use of one long trough for the purpose of fooding many cattle should ho 
avoided, since it is a ready means for the conveyance of pathogenic germs from one 
animal to another.” 

At what age should heifers be bred ? A. Gouin and H. George ( Jour. Agr. Prat., 
60 (j 1896), No. 46, pp. 713 , -General discussion of the subject. 

Bananas for cow feed, A. H. Polk ( Florida Farmer and Fruit (h outer, 8 {1806), 
No. 38, pp. 595, 596). —Cows ate freely the cured leaves, stalks, and roots of bananas 
whiefi had been injured by a frost. The author recommends fooding the roots of 
bananas which have ripened fruit. The stumps were sliced for feeding. The cows 
were fed banana roots during the winter and very little other food. In the author's 
opinion their milk yield was increased and was of the best quality. 

The effect of peat-molasses feed and of ruta-bagas on the qualities of the 
butter, Lassen (Milch Zig.,25 (1896), No. 24, p. 382).— Cases are cited from practice 
in which the butter produced when the molasses feed was fed moderately gradually 
became oily and of inferior quality, and when fed with only a small ration of grain 
was almost unsalable. The bad effects were persistent for some time after the 
molasses food was dropped, and in the latter case did not disappear until the cows 
were turned to pasture. Instances of injury to tlio butter from feeding ruta-bagas 
are also given. 

Economic feeding of milch cows, J. B. Lindsey (Massachusetts Hatch Sta . Hut. 
39, pp. 83).— The author discusses the principles of nutrition, rations, and composi¬ 
tion of milk. A table showing the composition, digestibility, and fertilizing value of 
the most important cattle feeds is given. 

Determination of yield of butter fat by cows to aid in breeding good mil ch 
OOWB, H. Weigmann (Landio. Woohenbl. Schlea. Holst., 46 (1896), Nos , 83,pp. 459-461; 
S3, pp. 473-475). 

Milk record of a herd (Milch Ztg25 (1896), No. 44, pp. 701, 70$).— A record for 
1895-'96 for the Kleinhof-Tapiau herd of 101 East Prussian Dutch Cows. 

Milk yield of Oldenberger cows ( Oesterr . Molk. Ztg., 1896, Sept.; al)8. in Milch 
Ztg., 85 (1896), No. 48, p . 669). —Record for one year of 9 cows. 

Trial milkings of Algauer cows (Mitt, des milchw. Vers, in Algdu, 7 (1896), No. 5; 
a be. in Milch Ztg., 25 (J 1896), No. 34, p. 539). 
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Effect of working cows on the quality of the milk, P. Dornic (Ind. Lait, 21 
{1806), No. 15, pp. 118-115). 

The De Laval milking machine, P. Dornic (Ind. Lait., 21 (1896), No. 26, pp. 

201 , 202 ). 

The Thistle milking machine (Milch Ztg., 25 (1806), No. 42, pp. 669, 670, Jigs. 2). 

The profitableness of keeping milch cows, A. Andr£ (Deut. landto. Presse, 28 
(1896), No. 81, p. 758). 

Sheep’s milk from some non-milk breeds, Hucno ( Milch Ztg., 25 (1896), No. S3, 
pp. 521, 522). —A number of analyses are given of the milk of 2 Merinos, 1 Hampshire, 
1 Rhonschaf, and 1 Heidschnucke, taken at different stages of lactation, and these 
are discussed. 

Artificial human milk, P. Virtu (Milch Ztg., 25 (1896), No. 32, pp. 505-507).— 
General article on the difference between cows’ milk and human milk in composition 
and in the nature of the constituents, and the attempts which have been made to 
approximate human milk. 

Distinction between raw and cooked milk, Ostertag (Ztschr. Fleisch- mid 
Milehhyg., 7 (1896), No. 1, pp. 6-9). 

The nature of the poisonous action of peptonizing bacteria in milk, A. LtiB-, 
bert ( Ztschr. Hyg., 22 (1896), p. 1; ahs. in Chem. Ztg., 20 (1806), No. 66, Iicpert.,p. 207; 
and Milch Ztg., 25 (1896), No. 34, p. 540). 

The origin of the natural acidity of milk, P. Dornic (Ind. Lait., 21 (1896), No. 
41. pp. 321,822). 

Preservation and analysis of samples of milk, P. Dornic (Ind. Lait., 21 (1896), 
Nos. 84, pp. 265,266; 35, pp. 273,274). 

Sterilizing milk, Pellerin and Lezk (Jour. Agr. Prat., 60 (1896), I, No. 25,pp. 890, 
891). 

A self-regulating pasteurizing apparatus, and the importance of milk pas¬ 
teurization from a pathogenic standpoint ( Ugcskr. Landm1896, No. 89; ahs. in 
Milch Ztg., 25 (1896), No. 42, p. 670, jigs. 8). 

The use of the acidimeter for detecting milk which has undergone or is 
undergoing change, P. Dornic ( Ind. Lait., 21 (1896), No. 45,pp. 353,854). 

A convenient milk-sampling tube, M. A. Scovell (Keniucly Sta. JRpt. 1895, pp. 
XXVl-XXXII,pl.l ).— A reprint of a paper read before the Society for the Promo¬ 
tion of Agricultural Science and published in Agricultural Science, 8 (1894), No. 6-9 
(E. S. R.,6, p.674). 

Pure cultures for ripening cream (Milch Ztg., 25 (1896), No. 24, p. 382 ).— The 
Dairy Institute at Kiel, which has been furnishing the pure cultures in liquid form, 
will now put them up in solid form, as it is becoming more and more apparent that 
the solid form is the best. 

The relation of pure cultures to the acidity, flavor, and aroma of butter, H. 
W. Conn (CenthL Baht, und Par. Allg., 2 (1896), No. 13,pp. 409-415). 

The rdle of ripening in butter making, P, Dornic (Ind. Lait., 21 (1896), No. 17, 
pp. 129,180). 

Cooperative creameries in France (Milch Ztg., 25 (1896), No. 30, pp. 475, 476). 

Progress of the dairy industry in Switzerland, P. Dornic (Ind. Lait.,21 (1896), 
Nos. 36, pp. 281,282; 37, pp. 2S9,290 ). 

The development of the creamery industry in Denmark (Milch Ztg., 25 (1896), 
No. 28,p.445). 

Factory records of 2 farm and 7 cooperative creameries in Mecklenburg- 
Schwerin for 1895, J. Siedel (Milch Ztg., 25 (1896), No. 27, pp. 427-429). 

Bacteria in the dairy (Connecticut Stoirs Sta. JRpt. 1895 , pp. 14-16 ).— A short refer¬ 
ence to the work during the past 8 years by H, W. Conn, published mostly in the 
bulletins and reports of the station. 

Trials with the use of different pressure in making G-ruyfere cheese, C. 
Martin (Ind. Lait, 21 (1896), No. 19, pp. 137,138). 
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A report on the manufacture of cheese from soft ourd (Camembert and Brie), 
M. dk Mktaxnikofv and M. V. Houdeii (Bui, Min, Agr. France, ,7 (1800), Xo. 4, pp. 
51 >^14$, Jigs. 41). 

The man ufacture of cheese known as Port-I’Evdque, P. I ^obnio (Ind. La it., 41 
(1806), Xo. 34, pp. 100, 170; ahs. in Milch Ztg., 24 (1800), No . At, p. 4/J). 

Dairy pioducts, J. B. Lindsey wt al. (Mansartunfits Hatch Sta, Jipt. 1804, pp. 
•340,447). —Eighty-seven samples of milk, 18 of cream, and 28 of butter have boon 
analyzed during tlie year. Instructions for sending milk are gi\on, and the compo¬ 
sition of milk, deep-sotting and separator skim milk and <‘ream, and buttermilk is 
quoted. 

The book of the dairy, W. Fubik'HMANN, trails, by (*. M. Aikmann and R. Patrick 
Wright ( London : Blaikie 8' Son, 1890; renewal in Mart Lane Express, 74 (1800), Xo. 
$$88, p. 382 , and Agl. (rats., London, 4i (1890), Xo. 1180 ; p, >58). 


TECHNOLOGY—AGRICULTURAL ENGINEERING. 

Sirup and molasses, U. L. Teller and J. F. Moore (Arkansas St a. Bpt. 1894, pp. 
181-180 ).—A reprint of Bulletin 37 of the station (E. S. R., 7, p. 002). 

Farm drainage, C, L. Newman (Arkansas Sia. Bpt, 1894, pp. 44-51, Jig. 1). — A 
reprint of Bulletin 32 of the station (E. 8. R., b, p. 912). 

On the use of iron plows in the ceded districts of Madras, 0. K. Burba Ras 
(I)cpt. Land Iteeords and Jgr., Madras (Agl. Branch), Jl, No. 34,pp. 15-17 ).—Large iron 
plows were compared with the heavy wooden plows common in this region. The 
results were very favorable to the iron plows. 

Heel scrape and scooter, R. L. Bknnutt and G. B. Irby (ArkansasSta. Jtpt. 1895, 
pp. 28-41 ).—Reprinted from Bulletin 31 of the station (K. S. R., 6, p. 1M2). 

Road bulletin, A. W. Campbell (Ontario Dept. Agr., Itoad Bulletin!?, pp. 15, figs. 
£).—A general discussion of road labor and expenditure in Ontario, road drainage, 
forming a roadbed, road metal, Tolling, tires, culverts, bridges, fences, road machinery, 
and residential streets of towns. 


STATISTICS. 

Acreage, production, and value of principal farm crops in the United States, 
X866-1895, with other data as to cotton and wool ( V. S. Dept. Agr., Division of 
Statistics Circ. 1, pp. 8). —This circular consists of tables compiled mainly from data 
collected by this Department. Tim additional matter relating to cotton is the 
world’s consumption of cotton by yours, 1880 to 1890; cotton production by countries 
in 1834- and 1802, and the world’s cotton crop by years, 1800 to 1805. The prices of 
the 3 grades of domestic ileoce wool in the seaboard markets are given for each quar¬ 
ter of the years 1852 to 1890, and the average prices of mess pork per barrel in New 
York for the years 3866 to 1895. 

Number and value of farm animals of the United States and animal products, 
1880 to 1896 (U. S. Dipt. Agr., Division of Statistics Bui. 11, mise. ser., pp. 08). — A 
history of the changes in number and value of the horses, mules, cattle, sheep, and 
swine of the country during the years 1880 to 1896 j tables giving total value of all 
farm animals, number and value by States and Territories, percentage of annual 
increase or decrease for the whole country and by States and Territories, average 
value by geographical divisions, and losses of farm animals by years; and discus¬ 
sions upon the number and value per farm and percentage of increase or decrease 
from 1880 to 1890, relation of farm animals to population, relation between total 
value and value of each class, exports of farm animals and meat products; produc¬ 
tion, imports, exports, and consumption of wool, and farm animals of the world. 

Railway charges for the transportation of wool ( D. 8. Dept. Agr., Division of 
Statistics Bui. 10, raise, ser., pp. $0 ).—This inoludes tables showing the amount of 
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wool produced and consumed in each State and Territory as given by the Census 
of 1890, amount transported in each of 10 groups of States, an explanation of the 
freight classification of wool, tables showing rates from 12 important shipping 
points to about 40 markets, and rates within 15 of the most important wool growing 
States. The text is mostly explanatory. 

Heport of the director of Arkansas Station for 1895 (Arkansas Sta. Bpt. 1895, 
pp. 1,8). —A list of the bulletins published during the year, brief remarks, and a 
financial statement for the fiscal year ending June 30, 1895. 

Reports of board of control and treasurer of Connecticut State Station, 
1895 (Connecticut State Sia. Bpt. 1805, pp. XX, 802-505). —Brief notice by the secre¬ 
tary of the board of control upon work in different lines, and publications issued 
during the year; and the report of the treasurer for the fiscal year ending September 
30, 1895. Recent legislation affecting the station is also given. 

Reports of director and treasurer of Connecticut Storrs Station, 1895 ( Con¬ 
necticut Storrs Sta. Bpt . 1805, pp. 6-13). —This includes a general review of the lines 
of work carried on during the year, and a financial report for the fiscal year ending 
June 30, 1895. 

Eighth Annual Report of Kentucky Station, 1895 (Kentucky Sta. Bpt. 1895, pp. 
LXVI, 148, pie. 6 , figs. 9). — Financial statement for the fiscal j ear ending June 30, 
1895; report of director giving changes in organization and list of publications, and 
briefly outlining work of the year; reports of different divisions, including some 
new work, which is noticed elsewhere; and reprints of bulletins issued during the 
year. 

Eighth Annual Report of Maryland Station, 1895 (Maryland Sta. Bpt. 1895, pp. 
218-789, pU. 4). —Outlines of the work of the year by the director, chemist, horti¬ 
culturist, and physicist; and a financial statement for the fiscal year ending June 
30, 1895. 

Report of the director of Massachusetts Hatch Station for 1895 ( Massachusetts 
Match Sta. Bpt. 1895, pp. 169-172). —This contains a brief history of the two stations 
in Massachusetts, their consolidation, and the text of the act of the State legislature 
regarding it, the reorganization of the station, and a financial statement for the 
Hatch fund for the fiscal year ending June 30, 1895. 

Report on work at the Gembloux agricultural experiment station during 

1895, A. Petermann (Ann. ScL Ayr on., ser. 2,1896, II, No. 2, pp. 288-252). 

Report on work at the agricultural experiment station in the Island of 

Mauritius during 1895, P. Bona me (Ann. Sci. Agron., ser . 3, 1896, II, No. 2, pp. 
865-820). —Meteorological observations; laboratory work; tests of fertilizers, espe¬ 
cially on sugar cane, the utilization of molasses as a food, os a fertilizer, as fuel, and 
for the manufacture of salts and alcohol; and experiments with potatoes (varieties, 
planting, fertilizers, etc.). 

The Rothamsted experiments, 1896 (pp. 15, figs . 7).—This gives plans and sum¬ 
mary tables arranged for reference in the fields. 

Memoranda of field and other experiments at Rothamsted, 1896, J. H. 
Gilbert (pp. 107 , figs . 7).—This is the usual annual memoranda on the origin, plan, 
and results of experiments on the farm and in the laboratory, including the data 
obtained during the fifty-third year, and accompanied hy a list of the papers which 
have been published on these experiments. 

Conservatism in scientific agriculture, W, Jgrpan (Tram, Mass. Sort. Soc., 

1896, I, pp. 81-47). 
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Maine Station.— Ora W. Knight has been appointed assistant chemist and Frof. 
G. M. Gowell agriculturist, the appointments to date from December 1, 1896, aud 
January 1, 1897, respectively. 

New Hampshire College and Station. —lion. Frank Jones, of Portsmouth, has 
been appointed to the board of control, rice Henry W. Kayes, of Haverhill, whoso 
term expired. Prof. J. W. Sanborn, formerly president of the Utah Agricultural 
and Mechanical College, now of Gilmanton, New Hampshire, lias boon appointed to 
the hoard of trustees of tho college. 

A forcing house, 100 l>y 25 ft., and potting house, 40 by 20 fl., are nearly com¬ 
pleted. The cost will be $1,500, defrayed by a special appropriation from tho Mate. 
These will he used for instructiou and experimental work. An insootary is to be 
arranged in a portion of the old forcing house. 

New York Cornell Station.— Edward A. Butler has been appointed clerk of 
the station, vice H. W. Smith, resigned. Prof. E. G, Lodoman, assistant in horicul- 
ture, died at Mexico, New York, December 2. 

Oregon Station.—T he station has begun to issue “Press Notes” each month. 

Pennsylvania Station.—R. J. Weld, a graduate of the short course in agricul¬ 
ture in 1892, has been temporarily employed as assistant to tlie director in place of 
E. H. Hess, who has been detailed for work at farmers’ institutes. 

South Carolina Station.— Prof. W. L. McGee died October 22,1896, from acci¬ 
dental injuries received while in the discharge of his duties at tho college farm. 

Texas Station.— J. W. Carson, assistant director and ioroman of the farm, has 
resigned, to take effect January 1, 1897. 

Ontario Agricultural ani> Exdlrimental Union.— Tho Eighteenth Annual 
Meeting of this association was held at the Ontario Agricultural College, Guelph, 
December 10 and 11. Many interesting papers were presented. 

Personal Mention.— Prof, W. Fleiachman, of Konigsbcrg. the eminent authority 
on dairying, has been appointed director of tho Agricultural Institute at Gottingen, 
in place of Professor Liebscher, who died the past summer. Tho vacancies caused 
by his transfer have been tilled by the appointment of Prof. A. Backlums, formerly 
of Gottingen, as professor in the University and director of the Agricultural Insti¬ 
tute; and Professor Kreiss as director of the Experiment Station and School for 
Dairying at Kleinhof-Tapiau. 

Hugo de Vries has been appointed director of the Botanic Garden in Amsterdam, 
succeeding Dr. Oudemans. 

Dr. W, Rothert has been obosen extraordinary professor of botany in the Univer¬ 
sity of Kazan. 

Mr. L. P. Smith, formerly professor of agriculture at the Iowa Agricultural Col¬ 
lege, who for over a year aud a half has been connected with this Oilloc, died 
suddenly at his home December 2, 1896. 
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Much serious thought and effort are at present being devoted to the 
construction of a true science of agriculture. The application of 
scientific methods and principles to the promotion of the art of agricul¬ 
ture is more and more sought after. Teachers of agriculture are becom¬ 
ing thoroughly alive to the importance, if not the necessity, of reducing 
their instruction to systematic form if agricultural courses are to main¬ 
tain their proper standing. At this junctuie both investigators and 
teachers in agricultural lines can without doubt leain much from what 
is taking place in the evolution of other sciences, aud especially of the 
sciences w T hich, like agriculture, deal with complex materials and whose 
ultimate aims are practical. Such a science is economics, and the recent 
perusal of a treatise on that subject has brought to our attention a pas¬ 
sage which we deem well worthy of consideration by students of agri¬ 
cultural science. We quote the following paragraphs from Principles 
of Economics, by Prof. Alfred Marshall, of Cambridge University: 
“Though we are bound, before entering on any study, to consider care¬ 
fully what are its uses, we should not plan out our work with direct 
reference to them. For by so doing we are tempted to break off each 
line of thought as soon as it ceases to have an immediate bearing on 
that particular aim which we have in view at the time; the direct pur¬ 
suit of practical aims leads us to group together bits of all sorts of 
knowledge, which have no connection with one another except for the 
immediate purposes of the moment, and which throw but little light on 
one another. Our mental energy is spent in going from one to another; 
nothing is thoroughly thought out; no real progress is made. The beat 
grouping, therefore, for the purposes of science is that which collects 
together all those facts and reasonings which are similar to one another 
in nature, so that the study of each may throw light on its neighbor. 
By working thus for a long time at one set of considerations we get 
gradually nearer to those fundamental unities which are called nature’s 
laws. We trace their action first singly aud then in combination, and 
thus make progress slowly but surely. The practical uses of economic 
[agricultural] studies should never be out of the mind of the economist 
[agriculturist], but his special business is to study and interpret facts 
and to find out what are the effects of different courses acting singly 
and in combination.’' 
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The account of the last convention of the Association of German 
Experiment Stations, given in this number, is especially interesting from 
the fact that the meeting is described from an American standpoint. 
The previous accounts given from year to year have been prepared 
fiom summaries of the proceedings as published in current German 
periodicals. At the suggestion of this Otfice the convention last Bop. 
tember was attended by Mr. Fassig, formerly of the Weather Bureau 
of this Department, who is studying abroad. His account brings out 
a number of interesting facts in regard to the organization and conduct 
of the association which have not hitherto been noted. 

It will be seen that the association is by no moans as broad in its 
scope or provisions for membership as our Association of American 
Agricultural Colleges and Experiment Stations, or even as our Associ¬ 
ation of Official Agricultural Chemists, which it most closely resembles. 

It has far less points of interest common to its members because the 
German stations have a greater diversity m organization and general 
management than those in this country. Some are under the control 
of the State, others of the province, and others of the agricultural 
associations, and they are not alike responsible to any imperial or 
general Government. Consequently the field of operations of the asso 
ciation has been rather restricted, and has been quite largely confined 
to studies on methods for analysis and control of fertilizers, feeding 
stuffs, and seeds. In this the association is confronted by much the 
same questions and. difficulties which our Association of Official Agri¬ 
cultural Chemists has to contend with, and it is studying those ques¬ 
tions in much the same way. 

This community of interest has led to the suggestion ot cooperation 
betweeh the associations in the two countries, which, although it lias 
never been successfully inaugurated, would seem to he practicable and 
helpful. 

The deliberations of the German association will always possess a 
special interest to the agricultural chemists of this country, and, in the 
nature of the case, the two associations will to a certain extent supple¬ 
ment each other in their work. 



THE NINTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
GERMAN AGRICULTURAL EXPERIMENT STATIONS, 

Oliver L. Fassig. 

By a provision of the constitution of the Association of German 
Agricultural Experiment Stations its meetings are held in close con¬ 
nection with those of the Association of German Naturalists and 
Physicians (Oesellschaft clentsche Katurforach er und Aerzte) : the asso¬ 
ciation which in Germany corresponds to our American Association for 
the Advancement of Science. Whenever possible, a neighboring town 
is chosen in which there is an experiment station. This year as the 
naturalists and physicians met at Frankfort on the Main, the station 
meetings were held in Wiesbaden, distant about half an hour’s vide 
from Frankfoit. Wiesbaden is an attractive town of about 60,000 
inhabitants situated in the midst of the vine-growing region of the 
Rhine, and is famous for its mineral springs. It is the home of 
Fresenius, so well known to all readers of chemical literature. In con¬ 
nection with the famous Fresenius laboratory is the Wiesbaden Agri¬ 
cultural Experiment Station with Prof. II. Fresenius, son of the above 
mentioned, as director. 

The association is composed of agricultural experiment stations in 
the German Empire, each of which is entitled to send one voting dele¬ 
gate to the annual meetings. Membership is restricted to such stations 
as are under the control of the State, province, or an agricultural 
society, and conducted in the interests of the public. The association 
numbers about 30 stations. It does not include all the stations eligible 
to membership, as it is not a State institution and membership is not 
compulsory. 

The method of organization and the nature of the work done are 
referred to with special emphasis here since these received a large share 
of attention at this meeting, as will appear later on. The work of the 
association is largely along chemical linos, corresponding in this respect 
to our Association of Official Agricultural Chemists. The main pur¬ 
pose, as expressed in the constitution, is to secure uniformity in methods 
of analysis and of control of fertilizers, feeding stuffs, and seeds. 

The association is governed by an executive committee of 5, chosen 
for 3 years. The chairman of the executive committee presides at the 
annual meetings. This committee names the members of committees, 
to which are referred questions relating to methods of analysis. Of 
these there are apparently at present 4; (1) a committee for the inves¬ 
tigation of fertilizers; (2) one for the investigation of feeding stuffs; 
(3) one for soil analysis; (4) one for seed examination. An important 

‘An account of the eighth annual convention, abstracted A out the published 
proceedings, in given on p. 462 . 


147 



448 


EXPERIMENT STATION RECORD. 


section of the constitution is that which requires favorable action at 
two consecutive annual meetings before any proposed method of analy¬ 
sis becomes the officially recognized method of the association. In 
questions concerning technical analysis only such decisions as arc unan¬ 
imously supported by the delegates present are binding. In purely 
scientific questions no resolutions are binding. 

The present meet ingot* the association, which was the ninth, was hold 
September 18 and 19, 1890. The evening previous to the molding the 
delegates, to the number of about 80, met informally in the dining room 
of one of the hotels, where, after being welcomed by tin* president, 
Professor Dr. Nobbe, director of the Experiment Station at Tharand, 
Saxony, they renewed acquaintance with one another for a few hours 
in the genial and social way characteristic of German meetings. 

The following day the formal opening of the sessions took place at 
9.30 a. in. in one of the halls of the u Kurbans.” There were about 40 
persons present, about 30 of whom wore voting delegates. The elder 
Fresenius was expected to lend his presence at the opening session, but 
he was out of the city and unable to return in time. After a few 
introductory remarks, tlio president gave a brief review of such of 
the year’s happenings as were of interest to the members, and congratu¬ 
lated the association on having happily emerged from the 11 storm and 
stress’’ period of its history. The treasurer then presented his report 
on the financial transactions of the past year. Officers were elected 
and appointed to fill vacancies occurring during the year. Professor 
Emmerling, of Kiel, was elected a member of the executive commit tee; 
Professor Dietrich, of Marburg, was appointed on the committee on 
soil analysis, and I)r. Eodonwald, of Kiel, on the committee on seed 
examination. 

Professor Maercker, of Halle, in behalf of the committee on ferti¬ 
lizers, reported the results of investigations authorized at the meeting 
held in Kiel the preceding year, which may be briefly summarized as 
follows: 

(1) The results of cooperative determinations in 5 laboratories of pot¬ 
ash in aqueous and hydrochloric acid solutions of carnal]it, kainit, 
sylvinit, and a mixture of kainit and polyhalit, show close agreement, 
there being practically no difference between the amounts found in the 
water and acid solutions. The short method of Fresenius gave good 
results, provided the potassiuin-platinic chlorid was dissolved on the 
filter, evaporated to dryness, and weighed, or the impurities left on 
the filter were weighed and deducted. The results of tests by the 
Darmstadt station of alcohol of different strengths for washing the final 
precipitate are reported. 

(2) Tests by the Mockern 1 and Hildesheim stations of the methods of 
determining ammoniacal nitrogen in fertilizers by distillation with mag¬ 
nesia and soda are reported, showing practically no difference in the 
results by the 2 methods. 

l Ckem. Ztg., 20 (1896), No. 17, p. 131 (E. S. B., 7, p. 826). 



CONVENTION OF GERMAN EXPERIMENT STATIONS. 449 


(3) The results of comparative tests by the Hildesheim and Bruns¬ 
wick stations and by Mach and Passon 1 of the citrate and molybdate 
methods of determining phosphoric acid in Thomas slag are tabulated 
without comment. 

The next business in order was the second reading of certain resolu¬ 
tions passed by the association at the Kiel meeting. These resolutions 
were ratified and therefore become a part of the official methods of the 
association. They are as follows: 

(1) The determination of citrate-soluble phosphoric acid in Thomas 
slag meal is to be made in exact accordance with the directions for the 
P. Wagner method, using a rotary apparatus. 

(2) Phosphate slag meal should no longer be sold on the basis of its 
total phosphoric acid, but the effort should bo in the future to have it 
sold entirely according to its content of citrate-soluble phosphoric acid, 
dropping the guaranty for line meal. 

(3) In determining the soluble potassium oxid 10 gm. of the sub¬ 
stance which passes a 1 mm. sieve is heated for a quarter of an hour 
with 400 cc. of water, made to 500 cc. after cooling, and an aliquot 
taken for the determination. 

(4) The ammoniaca! nitrogen in commercial ammonia salts and in 
fertilizers containing the same is determined by distillation with mag¬ 
nesium oxid. 

(5) Magnesia is to be added to the list of ingredients recognized as 
determining the value of limestone, and is accordingly to be taken 
account of in examination of such material. 

(0) Concerning the determination of intrinsic worth of beet seed— 

(a) The distinction between largo and small seed bolls is discontinued. 

(b) One gram of bolls must produce at least 50 plantlets. 

(c) Out of ('very 100 seed bolls at least 75 must germinate in 14 days. 

(<1) The foreign matter shall not exceed 3 per cent or the water con¬ 
tent 15 per cent; however, beet seed with as high as 17 per cent of 
water may be furnished subject to a corresponding indemnity. 

(7) In i he case of feeding stalls in which the carbohydrates are taken 
ink) account, the money value or the indemnity is determined on the 
basis of the proportion of 3 : 3 ; 1, for 1 kg. of protein : fat : carbo¬ 
hydrates. 

Tt was also voted to exclude from the deliberations of the association 
the Union of Fertilizer Manufacturers, which was admitted at the 
meeting at Wurzburg in 1894. 

Dr. Kellner and Dr. Logos were appointed to carry out the resolu¬ 
tions of the Kiel meeting in reference to the furnishing of reliable and 
pure reagents by the chemical factories. 

Upon motion of Professor Maerckor it was voted to amend the sec¬ 
tion of the constitution relating to the adoption of analytical methods. 
There was some difference of opinion among members as to whether 
methods agreed upon should go into effect after the first reading or not 

1 Ztschr. nngew. Cliem., 1M5H5, Non. 5, p. 129; 10, p. 280 (E. S. U., 8, p. 29). 
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until after the second reading. The decision arrived at was that these 
methods should go into effect immediately after the lirst favorable action, 
provided the committee charged with testing the methods makes known 
the results to all members of the association at least 2 months before 
the meeting at which the method is to be first voted upon. Ily this 
means all will have an opportunity to test the method thoroughly dur¬ 
ing the first year, and the association will he in position to take intelli¬ 
gent action at the second and final reading. 

Professor Pfeiffer presented a paper upon the determination of phos¬ 
phoric acid in precipitates, 1 previously published. 3 ft has been 
assumed that the phosphoric acid in precipitated phosphates was in 
the form of dicalcic phosphate (reverted). The author found that aside 
from dicalcic phosphate the precipitates apparently contained consid¬ 
erable amounts of pyrophosphates, and that solution in concentrated 
hydrochloric acid did not give all of the phosphoric acid in the mate¬ 
rial. It was found necessary to use nitric acid in addition to hydro¬ 
chloric acid in order to completely convert tlio pyropliosphoric acid into 
a form which magnesia mixture will precipitate. 

A general discussion of the paper followed, at the close of which 
Professor Pfeiffer offered the following resolution, which was subse¬ 
quently adopted at the first reading: 

(1) It is to be desired that in the sale of precipitated phosphates a 
guaranty be given for the phosphoric acid present in the form of dical 
cium phosphate (citrate-soluble). 

(2) The committee on fertilizers is directed to test the methods for 
the determination of citrate-soluble phosphoric acid (dicalcium phos¬ 
phate) in precipitated phosphates. 

Professor Pfeiffer was followed by Professor Emmerling, of Kiel, 
with a paper on the sand content of certain commercial feeding stuffs. 
He presented a table showing the sand content of peanut meal, peanut 
cake, eocoanut cake, palm-nut cake, palm-nut meal, linseed cake, rape 
cake, rice feed, and rye bran as determined by a number of stations. 
He suggested a classification for feeding stuffs, according to their sand 
content, into good, medium, and bad, attempting to fix the limits tot lie 
sand content for each of those classes. For example, for peanut meal 
1 per cent or less of sand would be considered as “good,” from 1 to 2 
per cent as “medium,” and over 2 per cent as “bad.” 

After considerable discussion it was decided to postpone definite 
action with reference to this classification until the next meeting. 

At about 3 p. m. the association adjourned for the day. After par¬ 
taking of a dinner prepared for them, some of the members visited the 
Presenius laboratory and the local experiment station, while others 
returned to the “Kurhaus” park where a special program of music, 

1 Thia product, precipitated phosphates, is not found on tho market in this country 
to any extent. 

*Dandw. Vers. Stat., 47 ^1896), No. 4-5, pp. 357-860. 
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illumination, and fireworks was in store lor them. With the brilliant 
illumination, the play of fountains and the music, the gardens presented 
a veritable fairyland scene. 

At 0 a. m. of the following morning a meeting of the executive com¬ 
mittee was held. The public session began about 10 o’clock. The 
venerable Fresenius occupied a place by the side of the president and 
remained during the morning session. Hr. Muller, of Hildesheim, pre¬ 
sented a report upon further investigations in the determination of fat 
in molasses feed. He was followed by Professor Emmerling, of Kiel, 
with a committee report upon the presence of free and volatile fatty 
acids in feeding stuffs. Two other papers were read before the close of 
the morning session, one a committee report by Professor Maereker on 
an examination of the Glaser-Crispo method for the determination of 
sesquioxids in phosphates, and the other a paper not on the program 
by Dr.Sjollema,of Groningen, Holland, on the occurrence of perchlorates 
in Chili saltpeter, and the injurious effects of this upon rye. 

The afternoon session, which lasted about an hour and a half, was 
devoted almost exclusively to the consideration of a pamphlet published 
recently by Prof. Adolf Mayer, of Wageningen, Holland, upon experi¬ 
ment stations as State institutions. 1 As this pamphlet excited a lively 
discussion and a display of considerable feeling on the part of the 
association, and also as it is an effort to bring about closer interna¬ 
tional relations between directors of agricultural experiment stations, 
a somewhat full account of its contents and of its reception by the 
German association is here given. 

Professor Mayer is director of the experiment station at Wagenin¬ 
gen, and chairman of the college of directors of experiment stations of 
Holland. The purpose of the pamphlet, as expressed by the author, 
is to iuaugurate an effort to bring about a more systematic and thor¬ 
ough national organization by means of State control, with the ulti¬ 
mate result of establishing closer international relations. The personnel 
of the stations is iirst considered. A special preparation for tlie work 
is deemed necessary; a general university course is not sufficient. 
Practice in analytical methods in agricultural chemistry and botany is 
considered a necessary requirement, and the establishment of a State 
examination for station workers is advocated. The author would have 
a station force consist of (l) a director responsible for all the work of 
the station; (2) a larger or smaller force of scientific assistants with 
the title of chemist, botanist, etc.; (3) aids, laborers, etc. This seems 
to be directed against the German organization, where in general all 
below the director are classed as assistants, without reference to the 
character of the work or position. 

The second chapter contains a brief history of the origin and growth 
of the experiment stations in different countries; a discussion of the 

1 Die land wirthscliaftliche Versnelishtationen nls Staata-Iiistitui. Heitriigo /u d«*r 
Reformdieser Anatalteu, vonDi*. Adolf Major. Heidelberg: Carl Winter’s. Univemi- 
tiitsbuclihaudlung, 1690, pp. SI. 
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best methods of management; a consideration of the extent to which 
the State ought to have control, and to what extent the control maybe 
left with advantage to agricultural and other associations; the advan¬ 
tages of a national organization, with examples of the unsatisfactory 
character of private control; closing with a* report of the Holland com¬ 
mission for the establishment of stations under State control. 

In the next chapter the author describes in detail what a national 
organization should be in order to secure prompt and reliable analyses 
for purposes of control. lie compares the national organization and 
methods of analysis of Holland with those of Germany to the great 
advantage of the former. 

In the fourth and last chapter the international relations of stations 
are considered, and the best methods of accomplishing international 
cooperation. The author points out what he considers defects in the 
existing organization of certain systems, particularly those of England 
and Germany, which, in his opinion, stand in the way of any success¬ 
ful effort to establish international cooperation and thus further increase 
the usefulness of these institutions. An international organization is 
not practicable, the author thinks, until in all those countries which it 
is desired to include there is a central and ollicial supervisory head. 

The author further points out what he considers serious faults in the 
organization of the German association, namely: 

(1) The association is composed of stations which are dissimilar in 
many respects. Some are under the control of the State, others of the 
province, and others of agricultural societies; and some can act inde¬ 
pendently while others can not vote upon certain important questions 
without instruction from their control. (2) In technical analytical ques¬ 
tions, only those resolutions which are passed by the unanimous vote 
of those delegates present are binding; /. e., a single dissenting vote 
can defeat the majority. This puts too much power Into the hands of 
a few. (3) The stations are not required to join the association, and 
some stations are debarred from entrance. This results in a great 
diversity in the competence and reliability of stations with consequent 
evil results for the agricultural public. 

The author expresses the hope that his views may be discussed and 
combated, as “Des chocs des opinions resulte la verite.” This wish is 
being gratified in Germany probably beyond the hopes of the author. 
The association took official notice of the pamphlet and its charges by 
arranging for a discussion of it at the Wiesbaden meeting. The dis¬ 
cussion was opened by Prof. IT. Schulze, of Brunswick, with a vigorous 
and scathing reply to the charges of Professor Mayer, which called 
forth a lively debate. The opinion seemed to be unanimous that Pro¬ 
fessor Mayer’s criticisms of the association were unjust and uncalled 
for. They were the result of an inexcusable misunderstanding of the 
German organization and of the difficulty of securing a central organ¬ 
ization, even if desired, in a country with such diverse interests as those 
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of the German Empire, and of such a complex political character. 
Opinions differed as to the propriety of taking further official notice of 
the pamphlet, some believing it would be better to leave the defense to 
individual members. The matter was finally settled by passing a 
resolution rebuking Professor Mayer for what was considered an unjust 
attack upon the association. 

The following resolutions received their first reading and favorable 
action, and will be brought before the association again at its next 
animal meeting: 

(1) Only water shall be used in making the solution in analysis of 
Stassfurt potash salts. • The short method (Preseniusj for potash deter¬ 
mination is accepted as the association method, although the potassium- 
platinic chlorid precipitate should be purified by dissolving, etc. 

(2) In superphosphate the citrate-soluble phosphoric acid as deter, 
mined by PetermamPs method is to be separately determined when 
requested instead of designating the sum of that soluble in water and 
in the citrate solution as citrate soluble’ 9 phosphoric acid. 

(3) The ammoniacal nitrogen in ammonia salts and mixtures of the 
same with superphosphates or other materials is to he determined by 
heating 1 gm. of substance with 3 gm. of magnesium oxid as nearly 
free from carbon dioxid as possible. The question whether the sub¬ 
stance itself or a solution of the substance is to be used for this deter¬ 
mination is to be further investigated by the committee on fertilizers. 

(4) The designation “Ammonia-nitrogen superphosphate (Am. st. 
Sup.)” customarily used by the German Agricultural Society for fer¬ 
tilizers composed of mixtures of ammonia salts, materials containing 
organic nitrogen, and superphosphates is undesirable and leads to con¬ 
fusion, Accordingly a new designation is to be fixed upon. 

(5) The committee on fertilizers is instructed to make comparative 
studies of the determination of sesquioxids by the methods of Crispo, 
Glaser, and von Griiber. 

This concluded the business of the general sessions and there re¬ 
mained only some social features—a dinner at the “Kurbans,” and 
later in the evening a final and informal gathering at the hotel, similar 
to that of the first evening. 

For the following day (Sunday) short excursions to interesting 
points along the ttliine had been planned, but the rain interfered with 
these arrangements. 

The next annual meeting of the association will be held at Bruns¬ 
wick in September, 1897. 
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CHEMISTRY. 

The behavior of paracasein toward rennet, (>. ILammarsten 

{ZUchr. fhyxiol. them ., 33 (1890), Wo.3,pp. 103-136). —In lSttelhTeters 1 
published investigations including among other things a study of the 
action of rennet on the proteidsof milk. lie concluded from these studies 
that when the paracasein resulting from the action of rennet on casein 
was dissolved in the smallest possible amount of lime water it could bo 
reprecipitated by rennet, and that this dissolving in limo water and 
curdling with rennet could be repeated many times. This was contrary 
to the previous work of the author, who further investigated Peters’ 
conclusions. It was found that the rennet extract used by Peters con¬ 
tained considerable common salt, whereas the author had used rennet 
free from salt; and the author’s experiments showed conclusively that 
salt was capable in a marked degree of curdling solutions of paracasein, 
both in presence and in absence of soluble lime salts. Rennet free 
from salt invariably failed to curdle lime water solutions of paracasein, 
but the extract used by Peters always curdled the solutions, even 
though the extract was heated to destroy the ferment. Hence it was 
clear that the curdling action observed by Peters was due entirely to 
the salt in tho rennet extract which he used rather than to the rennet 
itself. 

Paracasein prepared under varying conditions was found to have 
somewhat different properties, but all preparations of i( agreed in not 
being capable of repreeipitat ion with rennet enzym. This property the 
author regards as the most pronounced difference between casein and 
paracasein. 

Solutions of casein in lime water which failed to curdle with rennet 
on account of a deficiency of soluble lime, gave a \ oluminous precipitate 
of paracasein when the proper amount of lime-free common salt was 
added. This action of salt is confined within rather close limits, and 
depends upon the concentration of tho casein solution, and also the 
temperature. 

On the peculiar relations of solubility of barium sulphate, 

JS. Fresenitjs and E. Hintz (Ztschr. unahjt . Oliem ., 33 (1896), Fo. 3, pp. 
170-183 ).—From 0 series of experiments the authors found that— 

(1) {a) One part barium sulphate remains in solution after 24 hours’ 
standing in 100,000 parts of pure water, (b) Barium chlorid or free 
sulphuric acid decreases considerably the solubility of barium sulphate 

*TTntersu<*huDften Uhcr das Li*l> uijd die labHlnilicliou Fornicate, Koatock, 3804, 
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in water, the latter being more effective than the former. In the pres¬ 
ence of one of these 1 part of barium sulphate is soluble in about 
400,000 parts of water. 

(2) (<() Fifty mg. barium sulphate remains permanently dissolved in 
500 cc. of an 8 per cent solution of ammonium clilorid, corresponding 
to 1 part of the barium salt to 10,000 parts of the solution, (b) Barium 
chlorid or free sulphuric acid reduces the solubility of the barium salt 
in ammonium chlorid solution, its solubility in 10 per cent ammonium 
chlorid solution with moderate excess of sulphuric acid being 1 part in 
400,000 parts (same as in water), while in presence of barium chlorid 
the solubility is 1 part in 50,000 parts of solution, (c) From (a) and (6) 
the conclusion is drawn that while ammonium chlorid in large amounts 
does not hinder the precipitation of barium by sulphuric acid, which is 
always added in excess, it does interfere with the complete precipita¬ 
tion of sulphuric acid by barium chlorid. 

(3) («) While barium sulphate dissolves in dilute solutions of ammo¬ 
nium chlorid to a far greater extent than in pure water, it is less soluble 
in them than in more concentrated solutions, (b) In the presence of 
moderate quantities of ammonium chlorid (2.5 parts in 100 cc. of liquid) 
the precipitation of barium by sulphuric acid is practically complete, 
while the precipitation of sulphuric acid by barium chlorid is suffi¬ 
ciently complete for quantitative purposes. 

(4) (a) In a 2.3 per cent solution of sodium chlorid 20 mg. of barium 
sulphate remained dissolved in 440 cc. of the solution, corresponding 
to 1 part in 22,000, which is practically the same result as obtained 
with ammonium chlorid, though the latter is remarked to have some¬ 
what more solvent power than the former. ( b ) The solubility of barium 
sulphate in stronger sodium chlorid solutions corresponds with its 
solubility in ammonium chlorid solutions of like strength; and barium 
chlorid or sulphuric acid acts in the same way in reducing its solubility 
as they do in ammonium chlorid solution, (c) The presence of barium 
sulphate in mineral waters containing chlorids is explained on the basis 
of the above facts. 

(5) (a) About 1 part of barium sulphate is dissolved by 7,300 parts 
of nitric acid (7 to 8 per cent). (/>) Barium chlorid and free sulphuric 
acid reduce very materially the solubility of barium sulphate in dilute 
nitric acid, salplmric acid reducing the solubility to I pari in 400,000, 
while 30 cc. of barium chlorid reduces the solubility from 3 mg. in 
100 cc. to 1 part in 33,000. (c) From (a) and (&) the authors conclude 
that barium and salplmric acid can be estimated with sufficient accu¬ 
racy for analytical purposes in nitric acid solutions of 10 per cent or 
less by the addition of an excess of sulphuric acid or of barium chlorid, 
as the case may be. 

(6) (a) The solubility of barium sulphate in 7 to 8 and 10 per cent 
hydrochloric acid is practically the same as in nitric acid of the same 

11008—No. 0-2 
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strength, though sulphuric acid and barium clilorid reduce the solu¬ 
bility in hydrochloric acid somewhat more than in nitric acid. ( b ) 
Barium can be almost completely precipitated from either 10 per cent 
hydrochloric or nitric acid solutions by an excess of sulphuric acid; but 
in precipitating sulphuric acid by barium clilorid in a 10 per cent 
hydrochloric acid solution 1 mg. of barium sulphate remains in each 
100 cc. of the filtrate.—n. w. kidOouu. 

The hydrolysis of raffinose by soluble ferments, JH. Boviujitklot 
(Jour. Pharm. et ('him., scr. 6, ,‘l (I8!)(>)', p. 390; /<bx. in Ghvm. Zig., ;>() 
(1896), No. 36, Kej>eri.,p. 139). —The author investigated the action oftlie 
invertin of Aspcrgillux niger on pure raffinose. Oue gram of crystal¬ 
lized raffinose (0.818 gm. anhydrous raffinose) yielded 0.690 gm.of sugar 
expressed as dextrose. The rotation decreased from (o') I>3=108.12° to 
about 50°. According to Scheibler the total hydrolysis of raffinose 
consists of 2 stages expressed l>y the reactions: 

(1) Oi«|lT«0 k,-+- El'>O=0 ( ,I l, f )[i-|-0latl^O,]; 

(2) ('tall 2 2()u-t- IUO«G b IL 1 *() 6 +0 6 LI la O b . 

The first reaction would express a final rotation of about 52 to 58°. 
The hydrolysis had therefore entered the second stage in the author’s 
experiments. Comparisons were also made with the soluble ferment 
obtained from 2 trade yeasts. Bakers’ yeast gave about the same 
results as Aspergillus, while with a brewers’ yeast the hydrolysis con¬ 
tinued even further, the final rotation being about 45° and sugar cor¬ 
responding to 0.79 gm. being found.—w. n. kiutu. 

Comparisons of methods of determining citrate-soluble phos¬ 
phoric acid in Thomas slag, M. Passon (Ztxrhr. angcic. ('hem., 189(1, 
No 10, %>]). 386-288 ).—The following 3 methods were compared on tlxo 
citrate solution of 50 samples of Thomas slag obtained by the Wagner 
method: 

(1) Fifty cc. of tlio citrate solution was heated with 100 cc. of Wag¬ 
ner’s molybdic solution for 15 minutes in a water bath at 80 to H5° (’., 
stirring 3 times and not allowing the beaker to touch the bottom of 
the bath. The solution was cooled to 2 hours, filtered, tlio precipi¬ 
tate washed 3 times with 1 per cent nitric acid, dissolved in 2 per cent 
ammonia, the filter being washed until the filtrate amounted to about 
100 cc. (about 10 times); 15 cc. of magnesia mixture was then added 
drop by drop, with stirring, and the solution allowed to stand 2 hours, 
and filtered. The precipitate was washed 10 times with 5 per cent 
ammonia, burned and ignited 5 minutes, and weighed. 

(2) The MQller modification of the above in which the yellow precipi¬ 
tate was washed by decantation With 1 per cent nNO ; „ dissolved in 2 
per cent ammonia, the filter washed out 7 times, 50 cc. of ordinary 
citrate solution and 25 ec. of magnesia mixture added, stirred for 10 
minutes, aud filtered through a Gooch crucible. 
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(3) The oxidation method of Mach and Passon. 1 

It appears that as a rule the first gives the highest results, the other 
two following in order. 

An important source of error is claimed to be the precipitation of 
silicic acid if the temperature is allowed to rise above 80 to 85° 0. 

On the quantitative determination of potash, J. H. Vogel and 
II. Haefcice (Landxc . Vers. St at., 17 (1896 *), 2fo. 2-3, pp- 97-113, figs. 6). — 
The various methods which have been proposed for the determination 
of potash are reviewed and their faults pointed out, especial attention 
being given to (1) the Fresenius short method 2 and (2) the Lindo-Glad- 
ding method as adopted by the Association of Official Agricultural 
Chemists. In the first the sulphuric acid is precipitated in acid solu¬ 
tion, carefully avoiding an excess of barium; and the double salts of 
sodium, calcium, and magnesium are washed out of the final precepi- 
tate by means of alcohol. The author's experiments indicate that this 
can be effectually done, but that if more than 75 ec. of alcohol is used a 
certain amount of the potassium-platinum salt is also dissolved. The 
averages of 4 tests of the solubility of this salt are: 1:35,196 for abso¬ 
lute alcohol, 1:31,523 for 95 per cent alcohol, and 1: 20,760 for 80 per 
cent alcohol. It is further urged against this method that the weigh¬ 
ing on the filter or after dissolving on the filter, evaporating, and dry¬ 
ing in a weighed dish is inaccurate. In the latter case the water is not 
completely expelled from the large crystals of the double salt, and an 
error is thus introduced which varies with the size of the crystals. 
There is also danger of error from an excess of barium. The double 
salt of barium is said to be decomposed by alcohol, and barium chlorid 
is formed which is insoluble in that medium. 

By extraction of 5 gm. of the barium sulphate precipitate with hydro¬ 
chloric acid there was found from 0.09 to 0.15 per cent of potassium 
chlorid which had been occluded. 

The Lindo-Gladding method is condemned on the following grounds: 
(1) The addition of sodium chlorid increases the amount of washing 
necessary and the chances of error from solution of the potassium- 
platinum chlorid in the ammonium chlorid solution. (2) The precipitate 
not being ground, the thoroughness of washing varies with the size of 
the crystals. Such being the case, it follows that (3) it is inaccurate to 
weigh the double salt directly, but it should be reduced and the washed 
and dried platinum weighed. 2 

The method proposed by the authors is as follows: Ln case of potash 
salts dissolve 10 gm. in 300 cc. of hot water, make up to 500 cc., 
evaporate 50 cc. of the solution to dryness, add 20 cc. of neutral 

1 Ztschr. angew. Cliem., 1896, No. 5, p. 129 (E. S. R., 8, p.23). 

Quantitative Analyses, 6th ed., vol. 2, p. 292 . 

3 It will l>e soon that these objections are based principally on a feature of the 
original Lindo-Gladding method, viz, the addition of NaCl, which has long since 
been abandoned by the Association of Official Agricultural Chemists. The method, 
described is that adopted by the Association iu 1887. 
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carbonate of ammonia 1 to remove the lime and magnesia, and allow to 
stand 12 hours. Filter and wash with 10 to 15 cc. of the precipitant 
and evaporate to dryness in a platinum disli with the addition of a 
very little concentrated sulphuric acid, keeping the dish carefully cov¬ 
ered during the early stages of the evaporation. Drive off the ammo¬ 
nia salts at a red heat, take up in hot water, filter into a porcelain 
dish, add the necessary amount of platinum clilorid 2 and a drop of 
dilute hydrochloric acid, and evaporate on a boiling water bath to a 
sirupy consistency. Cool, add 20 to 25 cc. of a mixture of alcohol and 
ether (2 to 1), grind np the crystals and allow to stand 15 minutes, and 
filter through a porcelain crucible with perforated bottom. Pass a 
stream of purified hydrogen over the double salt in the crucible, at the 
same time heating gently, until the salt is reduced (with the device 
described this usually requires 10 to 15 minutes). Oool, wash out the 
sodium sulphate and potassium chlorid produced with hot water, dry, 
ignite, and weigh the metallic platinum. 

The solution of organic materials is prepared by digesting according 
to the Kjoldahl method, using 100 gm. of material, 100 to 125 ee. of 
acid, and 6 to 7 gra. of mercury, in case of barnyard manure, making 
np the final solution to 1 liter and using 50 cc. for the determination of 
potash. Neutralize this with ammonia, add 25 ce. of neutral ammo¬ 
nium carbonate, let stand over night, and make up to 200 cc. Evapo¬ 
rate 100 cc. of this solution to dryness and drive off the ammonium 
compounds. The latter can be safely and completely done by heating 
for 3 to 4 hours over a small flame. The rest of the operation is 
conducted as described above. 

In case of poudrette, feeding stuffs, etc., 20 gm. is used, and of milk 
100 cc. Tests of the method on a variety of substances gave very 
satisfactory results. 

A method for working up platinum refuse into platinum clilorid is 
described in detail. 

The determination of phosphoric acid in medicinal wines, F. 

Glaser and K. MItiidk (Ghem. Zt<j., (1890), 2V<>. 7J, p. 72,7).—The 
method proposed is as follows: Evaporate 100 ee. of wine in a 250 cc. 
digestion flask to a sirupy consistency, cool, add 25 cc. concentrated 
nitric acid, and warm gently until the reaction begins. This will go 
on without further heating. When the evolution of gas lias ceased 
add 75 cc. of concentrated nitric acid and again warm gently. Evap¬ 
orate nearly to dryness over a small fiaiuo, cool, add 10 cc. concentrated 
sulphuric acid, and a drop of mercury, and heat until the solution is 
light colored. Oool, fill the tlask to the mark, and filter off* 100 ec. of 
the solution, and determine the phosphoric acid in it. 

It is stated that only the Fresenius method in which the residue from 
evaporation is carefully incinerated gives absolutely accurate results, 

1 A process for preparing this reagent according to Finkener is described, 
•That used is HiPtOlo and not PtCl*. 
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but the above method lias tlie advantage of being quicker, find the 
results obtained with it compare very favorably with those obtained by 
the Fresenius method. 

Addition of formol to milk and a rapid method of detecting it y 

G. DenigAs [Jour. Phann. et GMm., ser. 6, 4 ( 1896), p. 193; abs. in 
Ghem. Ztg20 (1896), No. 78, Report., p . 214). —The method is as follows : 
Ten to 12 cc. of milk is mixed with 1 cc. of fuchsia decolorized with 
sulphurous acid, and after standing 5 or G minutes about 2 cc. of pure 
hydrochloric acid is added and shaken. If the milk is free from formol 
the mixture will be yellowish white, even though it may have been 
reddish before adding the hydrochloric acid. If formol is present the 
mixture will be a u blue-violet” color, the intensity varying with the 
amount of formol. The reaction is said to enable the detection of 0.02 
to 0.03 gm. of water-free formol per liter of milk, which is sufficiently 
delicate. 

Butter examination; 0. Aschman (Ghem. Ztg., 20 (1896), No. 75, 
pp. 723, 724). —The author describes the following method for distin¬ 
guishing butter from oleomargarin: Five grams of butter fat is 
saponified with alcohol potash solution in the usual manner, the soap 
dissolved in water, 4 cc. of dilute sulphuric acid (30 gm. in 150 gm. 
water) added, made to 200 cc., GO cc. of ether added, and the whole 
shaken at intervals for 5 minutes, after which the ether layer contain¬ 
ing the volatile fatty acids quickly separates out. Twenty cubic centi¬ 
meters of this ether layer is thoroughly shaken in a tube with 30 cc. of 
salt solution of 1.175 sp. gr. (300 gm. in 1 liter of watei) and 8 cc. deci- 
normal potash solution. After 1 or 2 hours a precipitate settles out, 
the volume of which is said to materially increase if oleomargarin is 
present. With pure butter this is said to be from 20 to 2»5 mm. in 
thickness, and in some cases more. The author is endeavoring to adapt 
the method to quantitative work. 

The estimation of diastatic power in malt; W. G. Sykes and 
O. A. Mitchell ( Analyst, 21 (1896), 1lag, p. 122). —The method pro¬ 
posed is a combination of those of Kjeldahl and Lintner and gives a 
diastatic value in one operation. Into a wide mouthed 200 cc. flask 
are placed 100 cc. of a 2 per cent soluble starch solution and 1 cc. of 
the filtered extract prepared by digesting 25 gm. of ground malt with 
500 cc. of water for 6 hours at the ordinaiy temperature. The whole 
is shaken and allowed to stand at 70° F. for 1 hour; 50 cc. Fehling 
solution is added, the flask covered with a watch glass and heated to 
98° O. It is then immersed in boiling water for 7 minutes. The 
cuprous oxid is collected in a Soxhlet tube, reduced in hydrogen, and 
weighed. The weight found, divided by 0.438 (Ou. contained in 50 cc. 
Fehling) and multiplied by 100 gives the diastatic power.—w. H. krxtg-. 

A method for the determination of the diastatic power of malt; 
A. R. Ling* (Jour. Fed. Inst. Brewing, 2 (1896), p. 335; abs. in Jour. 
8oc. Ghem. Bid., 15 (1896), No. 8, p. 621). —A determination is first made 
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by the Lintner method and tliosc* tubes seleeied in which reduction is 
almost complete, the contents transferred to a Hash, boiled, and the 
unreduced Feliling solution titrated with a known glucose solution, con¬ 
taining conveniently ‘2 gm. per litre, potassium ferrocyanid being 
used as an indicator. The diastatie. power is calculated by the formula 

^ in which .r represents the volume in cubic centimeters 

of normal extract taken and g the volume in cubic centimeters of unre¬ 
duced Folding solution found.—w. n. krtfg. 

The estimation of the ready formed sugars of malt, (1. II. 
Morris {Jour. Fed. Inst. Brewing, 2 {1890), p. J2J3J ).—The author desired 
to find a method by which the ready formed sugars in the malt could 
bo easily and directly determined for commercial purposes. He first 
ascertained the time required to extract the whole of the ready formed 
sugars without the products of diastatie action. Ground malt was 
digested with, water, portions withdrawn at stated intervals, and the 
specific gravity taken after filtration. This showed the maximum 
extraction to be completed in 2 hours, nothing entering into solution 
during the third hour. At the end of Ibis time there is a considerable 
increase, due to the diastatie action. This shows that, to obtain con¬ 
cordant results, it is necessary to extract at a definite temperature for 
a constant time. 

An attempt was made to estimate the ready formed sugars. The 
sugars of the aqueous extract were compared with the total sugars 
extracted by alcohol. The ready formed sugars in the cold water mask 
were estimated by difference and fermentation and the cane sugar was 
determined by inversion with yeast. A close agreement exists between 
the cane sugar in the alcoholic and aqueous extracts in the same malts. 
The ready formed sugars determined by fermentation are greater in the 
aqueous than in the alcoholic extract, and this is also the case with the 
total sugars estimated by inversion and cupric reduction. These results 
indicate that there are some other carbohydrates insoluble in alcohol but 
soluble in water which the author believes are formed simultaneously 
with the true sugars in the germinating grain. The author therefore uses 
the term “ready formed soluble carbohydrates r for the constituents of 
a cold aqueous extract of malt other than nitrogenous matter, ash, and 
acid. There is a fairly constant relation between the ready formed sol¬ 
uble carbohydrates determined by difference and the true sugars of a 
malt, which may be employed for calculating one into the other. Since 
no such relation appears to exist between the ready formed soluble 
carbohydrates and the sugars determined by fermentation, the latter 
method may also give inaccurate results.—w. H. krug-. 

The determination of dextrose, levulose, and saccharose as 
osazone, O. J. Lintner and E. Krober ( Ztschr . Bmuwesen, 1890 , 
p. 153; abs. in Ztschr. angew. Client., 1S90, No. 11, p. 330 ).—The experi¬ 
ments were made with 1 to 2 cc. of a 10 per cent dextrose solution, 19 
or 18 cc. of water, 1 gm. pheuylkydraziu, and 1 to 1.5 gm. of 50 per 
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cent acetic acid. This was heated from 1 to 2 hours at 100 c in the 
water bath, 20 cc. of boiling water added, the osazone collected on a 
tared filter which had been previously moistened with boiling water, 
washed with 60 to 100 cc. of boiling water, and dried at 105 to 1L0° 
for 3 hours. 

The experiments with sucrose showed that the acetic acid failed to 
cause complete inversion, and in the subsequent experiments the 
sucrose was therefore inverted with hydrochloric acid, the acid neu¬ 
tralized with sodium acetate, the solution made up to 20 cc. and 
treated as before. In the presence of maltose the solution was 
heated 1.3 hours. This sugar increases the yield of dextrosazone 
slightly. When dextrin (achroo dextrin) is present 1.5 hours are insuf¬ 
ficient to obtain the maximum yield of dextrosazone, and the solution 
must be heated 2 hours. Dextrin also increases the amount of osazone 
obtained. 

The results are important, as they point a method of determining 
dextrose in the presence of maltose, isomaltose, and dextrins. The solu¬ 
tion should not contain more than 0.2 gin. dextrose in 20 cc. One 
gram each of phenylhydrazin and 50 per cent acetic acid must be 
added and the solution heated 1.3 hours, 2 hours when dextrins are 
present. The osazone is washed with 60 to 80 cc. water and dried on 
a tared filter for 3 hours. Factor: 1 osazone=l dextrose, in the pres¬ 
ence of maltose and dextrin 1 osazone=1.04 dextrose. The factor for 
levulose under similar conditions is 1:1.43. Sucrose must be pre¬ 
viously inverted; factor: 1 sucrose=1.33 osazone.—w. n. kkv a. 

On the determination and the changes of hop tannin, and on 
the action of the hop tannin during the preparation of wort, 
J; Heron (Jour. Fed . Jnttf. Brewing { 1896 ), j>. 262; abs. in Wochensohr. 
Brauerei , 13, p. 497 ; and in Chew. Centbl., TI, Ko. 3,p. 130). —Ten 
grams of hops are placed in a flask marked at 1,005 cc. and shaken with 
900 cc. of boiling water, digested on the water bath for 1 hour with 
occasional shaking, made up to the mark at 15.5°, well mixed and fil¬ 
tered as clear as possible; 100 cc. of the filtrate corresponds to 1 gin. 
of hops. 

The following reagents are required for the determination: (1) Potas¬ 
sium permanganate solution containing 1 gm. jjer liter and standardized 
with deci-normal oxalic acid, 10 cc. of the latter requiring 31.6 cc. of the 
permanganate solution. (2) Indigo solution made by dissolving 5 gm. 
of the best indigo-carmine in 500 cc. of water, adding 50 cc. concentrated 
sulphuric acid, and diluting to 1 liter; 20 cc. of this solution should 
require 20 cc. of the above permanganate solution. (3) Gelatin solu¬ 
tion; 23 gm. of Nelson gelatin are softened in 250 cc. of water for 6 
hours, brought into solution by heating on the water bath, saturated 
with salt, made to a liter with saturated salt solution, well shaken, and 
filtered after standing for several days. (4) Dilute sulphuric acid, con¬ 
taining 50 cc. concentrated add per liter. 
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Tlie titration is made with 50 cc. of the hop extract in a flat, 1-liter, 
porcelain casserole, 20 cc. imligo solution and 100 eo. water being added. 
The permanganate solution is run in rapidly from a burette, the liquid 
being constantly stiired. The end of the reaction is shown by the 
color of the liquid changing from yellowish-green to golden yellow. 
From the number of cubic centimeters of permanganate used the 
amount absorbed by the indigo solution must be deducted, and the 
result multiplied by 2 gives the total oxidizable substance in 100 cc. of 
the extract. 

One hundred cubic centimeters of the extract is now placed in a 
wide-necked flask, mixed with LOO cc. of the gelatin solution, well shaken, 
50 cc. of dilute sulphuric acid added, together with a teaspoonfiil of 
kaolin, again thoroughly shaken, and Altered. One hundred cubit! 
centimeters of the filtrate is placed in a porcelain casserole, 20 cc. of 
indigo solution and 500 cc. of water added, and the titration carried on 
as before. Tbe amount corresponding to the indigo solution used is 
deducted, and the result multiplied by 2.5 gives tbe oxidizable sub¬ 
stances not hop tannin present in 100 cc. of the extract. 

To obtain comparable figures, the author expresses the amount of 
permanganate use 1 in terms of oxalic acid. The gelatin solution must 
be tested with permanganate and the corresponding correction applied 
whenever found necessary. 

Changes which the tannin undergoes daring storage .—Tlie author con¬ 
firmed the well-known fact that the hop tannin decreases during 
storage. This seems to be especially so during the first year. No sat¬ 
isfactory method of preventing this is known at present, but the author 
found that sulphured hops kept much better than the nnsnlphured. 

The influence of the hop tannin on the wort .—The author showed by 
experiments that the hop tannin does not precipitate a single soluble 
proteid during boiling, but that it seems rather to form a soluble com¬ 
pound with tbe peptones of the wort, lie calls this soluble compound 
tannopeptone. As this compound is not changed by fermentation, it 
must be present in the finished beer, and tbe tannin in all normal hop 
beers is therefore not present in the uncombined state. It is therefore 
incorrect to assume the absence of tannin in a beer which, on the 
addition of oak tannin, gives a precipitate.—w. u. kiujg. 

Eighth annual convention of the German Agricultural Experi¬ 
ment Stations (Landic. Vers. Mat, t7 (1800), JVo. 3-3, pp. It0-353, 
fig. 1 ).—The eighth annual convention of this association was held at 
Kiel, September 12,13, and 14,1895, F. Nobbe presiding. Fifty-one 
members and visitors were in attendance. The following propositions 
approved by the previous convention were passed to the second reading 
and adopted: In the valuation of feeding stuffs protein, fat, and carbo¬ 
hydrates should stand in the ratio of 3:3:1; in control analyses phos¬ 
phoric add is to be determined by one of the old and well-tested 
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methods. The method proposed by F. Nobbe 1 for testing seeds of 
grasses and conifers was also adopted. 

M. Maorcker reported the results of cooperative tests undertaken 
with a view to determining the sources of error in the citrate method. 
The results of tests by 0 institutions on 5 different samples of Thomas 
slag of the Wagner and Haumaim methods are reported. The latter 
method is described as follows: Digest 100 ee. of the filtered citrate 
solution obtained by the Wagner method in an Erlenmeyer llask with 
30 cc. of concentrated nitric acid over the naked flame until the bulk 
is reduced to about 20 cc., add 25 cc. of concentrated sulphuric acid to 
separate the silica and boil for 10 minutes, wash into a 250 cc. flask, 
fill to the mark, filter, and use 300 cc. of the filtrate for the subsequent 
test by the citrate method. 

The results reported show a better agreement than in previous years 
and indicate that the Wagner method gives reliable results when care¬ 
fully carried out. It appears also that the allowable 0.75 per cent of 
variation agreed upon between the German Agricultural Society and 
the Association of Thomas Slag Manufacturers may be considerably 
reduced. While the Wagner method, using a rotary apparatus, gives 
reliable results on Thomas slag, it is not considered applicable to other 
forms of phosphate, such as steamed bone meal. The Haumann method 
apparently gave good results also. 

At a meeting of the fertilizer section at Eisenach, April 15,181M>, it 
was decided that the citrate soluble phosphoric acid of superphos¬ 
phates should be determined directly by the Fetermann method and 
not by taking the sum of separate determinations of water-soluble and 
citrate-soluble phosphoric acid. 

M. Maercker also presented a report on the advisability of requiring 
that Thomas slag be sold upon the guaranty of content of fine meal 
and citrate-soluble phosphoric acid. He reviewed investigations tend¬ 
ing* to show that the citrate solubility of the phosphoric acid is a 
measure of the fertilizing value of the phosphoric acid in the slag, and 
that the finer the slag the greater its solubility. The results of experi¬ 
ments were also reported, which indicated that not only the citrate 
solubility but the fertilizing value of slag for oats and alfalfa increased 
with the percentage of silicic acid which it contained. 

O. Muller described a new form of rotary apparatus, which carries 
8 digestion flasks and is driven by means of a weight ami clock-work 
arrangement. 

M. Maercker presented a report favoring the adoption of a uniform 
system of charges for determining citrate soluble phosphoric acid in 
Thomas slag; and a report on the determination of nitrogen in feeding 
stuffs by the Kjeldahl method, with special reference to the action of 
the last convention regarding the time of digestion ol‘ organic sub¬ 
stances and the use of a mixture of phosphoric acid and sulphuric acid. 

iLandw. Vers. Stat., 45 (1801), pp. 390, 391 (E. S. R. f 7, p. 15). 
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The results were not very uniform, Imt the reporter recommended the 
following, which was adopted: In the examination of feeding studs by 
the Kjeldalil method sulphuric acid containing phosphoric acid is to 
be used, together with the addition of a suilicient amount, of mercury. 
Digestion for more than 3 hours is unnecessary. 

The proposed imperial control of the trade in (ceding stuffs, fertil¬ 
izers, and seeds was considered by the association. While the need of 
such control was conceded, attention was called to the fact that the 
position which the experiment stations have long occupied with respect 
to this work was not properly recognized in the proposed statute. 

A report of comparative determinations of potash in a normal samx>le 
of kainit 1 at 31 laboratories was submitted by M. Maercker. 

The difference between individual determinations is not so large as 
in previous years, the variation being from 12.72 to 13.01 per cent. 

The long and short methods of Fresenius were compared and the 
following conclusions were reached: 

(1) With the short method the use of 80 per cent alcohol appears to 
be indispensable, since stronger alcohol gives higher results. 

(2) In many instances it was observed that the barium ehlorid 
contained potash, and therefore a blank analysis is advisable. 

(3) Hydrochloric acid solutions appeared to give higher results than 
water solutions. Further tests of this subject were advised. 

(4) In the short method it is necessary to dissolve the precipitate in 
hot water and weigh the residue, since the potassio-platinie ehlorid 
usually contains considerable amounts of impurities. For this pur¬ 
pose a Gooch crucible is especially convenient. 

In order to get accurate results it is stated that only a very slight 
excess of barium ehlorid should be used and the solution evaporated 
with platinum ehlorid only to a sirupy consistency. 

The section on fertilizers was instructed to study the question of the 
water solubility of potash in fertilizers in cooperation with the Kali 
Syndicate, and those members of the association, ITalenko and Wag¬ 
ner, who have the greatest interest in the Albert salts were requested 
to investigate the nature of the potash and phosphoric-acid compounds 
in these preparations and to make vegetation experiments regarding 
their fertilizing value. In determining the soluble potash it is directed 
that 10 gm. of material which has passed a 1 mm. sieve shall be boiled 
for 15 minutes with 400 ec. of water. After cooling the solution is to 
be made to 500 cc. and an aliquot part used lor the determination. 

G. Loges submitted a report on the determination of ammoniacal 
nitrogen in ammoniated superphosphates. This is devoted principally 
to meeting the objections raised against the determination of ammonia 
by distillation with magnesium oxid. lie shows first that the use of 
magnesium oxid gives as high results on both 1 gm. and one-lialf gm. 

*The discordant results reported at the previous mooting were attributed to the 
fact that an abnormal sample of potash salt was used ior tho tests. 



CHEMISTRY. 


465 


samples as caustic soda, tliat tlie method adopted by the association 
gives practically the theoretical amounts of ammonia in materials 
containing from 9.5 to 16.8 per cent of soluble phosphoric acid, and 
that the amount of magnesium oxid recommended is fully sufficient to 
set .free all the ammonia in pure ammonium salts. With triammonium 
phosphate and ammonium chlorid tlie two methods of distillation 
gave identical results. The presence of carbonate in the magnesia 
used was found to lower the percentage of ammonia. Tlie method of 
distillation with the magnesia was not passed to its second reading at 
this meeting, because it had not been studied by the analytical com¬ 
mittee ol the German Fertilizer Manufactured Union. At a meeting 
of the section on fertilizers at Eisenach, April 15, 1896, it was decided 
to retain the method of determining ammonia by distillation with mag¬ 
nesia. In case of mixed fertilizers ammoniacal nitrogen is to be deter¬ 
mined by distillation with magnesia of a solution obtained by shaking 
up 20 gin. of material with water for one-half hour. 

An elaborate report on the fertilizing value of limestone containing 
magnesia was submitted by O. Kellner. Tie reported results of inves¬ 
tigations that go to show that the magnesia of gray lime is as readily 
taken up by ordinary solvents as the lime, and that while the lime acts 
partly in the form of bicarbonate and partly in the form of quicklime 
the magnesia acts mainly in the form of soluble bicarbonate. It is 
stated further that soils that are deficient in lime and are benefited by 
its application are generally deficient in maguesia also, and that mag¬ 
nesia acts like lime in combining with humus substances, thus neutral¬ 
izing the acid of the soil, promoting the decomposition of organic 
matter, and favoring nitrification. Like lime, it is also active in break¬ 
ing down the silicates and setting free a certain amount of potash, in 
delaying the reversion of phosphoric acid in the soil, and in improving 
the texture of the soil. The poisonous effect of magnesia which has 
been frequently observed is claimed to be exerted only when the sub¬ 
stance is used in large quantities unaccompanied by lime. The motion 
of Kellner that in determining the value of limestone magnesia must 
be taken into account was adopted. 

Reports on the determination of fat and sugar in molasses fodder 
were submitted by O. Muller. After some discussion this subject was 
referred back to the section on feeding stuffs for further investigation. 

A report on the determination of ergot in feeding stuffs was sub¬ 
mitted by Flbricht. He showed that the presence of Vohjgonmi eon- 
volndus in a feeding stuff destroys the reliability of the Hoffmann 
method and he describes a method of preparing samples for microscop¬ 
ical examination. 

A report on the testing of feeding stuffs for sand was submitted by 
Emmerling. The section on feeding stuffs was instructed to collect the 
individual determinations which have heretofore been made of sand in 
feeding stuffs and to tabulate them on a uniform basis. 
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F. Nobbe reported on tbo valuation of sugar and fodder beet seed, 
and tlie following conclusions of tbe section on seed testing were 
adopted: 

(1) Tli© distinction between large and small seed bolls is given up. 

(2) One gram of bolls must produce at least 50 plan Hots. 

(3) Seventy-five out of every 100 bolls must germinate in 11 days. 

(4) Foreign constituents must not exceed 3 per cent and the water 
content 15 per cent, although beet seed containing as high as 17 per 
cent of water may bo furnished subject to a corresponding indemnity. 

A detailed description of methods for seed testing is given by F. 
Nobbe in an appendix to the report. 

Concerning a new class of compounds of albuminoid bodies, F. Blitm ( Ztschr . 
physiol. (hem., 33 (1S96), :\o. >, pp. 127-131). 

A contribution to the chemical and botanical study* of gums, L. C. Lutz 
(Thesis, Par In: 1893; abs. in Hot. Centbl. Iteiheflc, 3 ( 1890), 2So. 3, pp. 30S , 8(19). 

The quantitative cleavage of albumen by hydrochloric acid, li. Fonx ( Ztschr . 
physiol. Chew., 23 (1898), Xo. J,pp. 183-1)3 ).—Disco t ory of a pyrhlin derivative. 

The behavior Gf casein toward pepsin-hydrochloric acid, E. Kalkowski (Arch. 
Physiol., 63 (1890), p. 401; abs. in Chem. Ztg., 20 (1S9(>), No. 78, Report., p. 343 ).—A 
continuation of studies on tlie exact conditions under which casein is completely 
dissolved by pepsin-hydrochloric acid. 

The determination of phosphorus in the ashes of coal and of coke, L. F v\n>- 
REDOX ( Compt. lhmd.,123 {1890), No. 23, pp. 1000-1003). --It is shown that fusion with 
alkaline carbonates is the only reliable method of obtaining all the phosphoric acid 
in solntion. 

The quantitative determination of salicylic acid, F. Fun ye it {(hem. Ztg., 20 
(1896), Xo. 83, p. 830). 

The physical methods of butter examination, N. Wender ( Ztschr. Xahv. Untcr- 
such . und Waar., 10, pp. 46-49; abs. In them. Centbl., 1890, f, Xo. 13, p. 830). 

Determination of the specific gravity of curdled milk, M. KuilN ((hem. Ztg ., 
SO (. 1896), X<k 73, pp. 708-710). 

Compendium for food chemists. Vol. 5: The chemistry and physiology of 
malt and beer, E. Prior ( JUbliothek fiir XahrungnmUtelohmiker. fid. 8 , (hemiv and 
Physiologic ties Maizes und Hieres. Leipzig: *J. A. Jlarth). 


BOTANY. 

The occurrence of arginin in the roots and tubers of some 
plants, E. SouubZE {Landtv. Vers. 8tat., W {189(>),No. o*, pp. /57*-/5<S').— 
Arginin is a highly nitrogenous substance, OJIuNjOu, discovered by 
the author in the etiolated seedlings of lupine, and also found by 
G-. S. lledin 3 among the products oi‘ the cleavage of protein by acids. 
Tlie author now finds this substance in the tubers of ruta bagas and 
Jerusalem artichokes and the roots of Ptelea irifoliata. The examina¬ 
tion was made in the spring, the roots having been kept in the ground 
over winter. Four kilograms of ruta-bagas, containing about 500 gra. 
of dry matter, yielded only 0.9 gm. of arginin, showing that tbe amount 
of this substance is small. It was accompanied by glutamin, asparagin, 
and tyrosin. In the Jerusalem artichoke and the roots of PI elea Mfoliata 

1 Ztschr, physiol. Chem., 20, p. 186. 
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the amount of arginin found was very small. The author believes 
it to be in the chicory root also, although he has not thoroughly 
identified it. 

Effect of chemical agents on germination, W. Sigmund (Landw. 
Vers . Mat., 47 (1890), Xo. 1,1)#. 1-58). —The author reports on a series 
of experiments conducted to test the effect of certain chemical agents 
on the germination of wheat, rye, barley, jieas, and rape seed. About 
275 solutions of chemically pure agents were tested, the seed being 
soaked for 24 hours in 50 cc. of the solution, and then placed between 
filter papers to sprout. The maximum strength of solution used was 0.5 
per cent. For each lot of seed tested a similar quantity was soaked 
for the same time in distilled water and germinated in the same manner. 

The results of the experiments were tabulated, and the following con¬ 
clusions drawn from them : 

(1) Free mineral and organic acids were injurious to all the seeds, 
although the cereals were able to withstand dilute solutions, 0.1 per 
cent or less, of free acids. Salts having a strong acid reaction, are 
poisonous as compared with those having a neutral reaction. 

(2) Free bases are poisonous, as are alkaline salts with strong basic 
reactions. 

(3) The neutral reacting alkaline salts and alkaline earths were with¬ 
out injurious effect upon the cereals; in some cases the germination was 
accelerated up to the maximum concentration used, while peas and rape 
were able to withstand strengths of solution up to 0.3 per cent only. 
All the salts were injurious when used stronger than 0.5 per cent. 

(4) Fat and ethereal oils hasten the germination of cereals, but retard 
that of peas and rape. 

(5) The anaesthetics and carbon dioxid in gaseous form are very 
injurious. In liquid form they retard germination and check the 
growth of the plantlet. Peas have relatively a higher resistance to 
this influence than the other seed tested. 

(6) Alkaloids and the physiologically similar artificial antipyretics, 
and soporifics weaken and retard germination when used in strengths 
of 0.1 per cent or more. Toward this class of agents wheat is less 
susceptible to injury than peas. 

(7) Some of the organic antiseptics wore injurious at 0.1 i>er cent, 
and all were when a greater strength was used. 

(8) The anilin dyes were poisonous to seed when used in a concen¬ 
tration of 0.05 per cent. 

(91 Plants are more resistant to the influence of organic than inorganic 
poisons. 

Investigations on the effect of these agents upon the germinating 
plant, upon the soil, and upon the growing seed are to be continued. 

Concerning the activity of fungus-diseased leaves, H. Mullee- 
Thtogait (Jahresber. Vers, fit a. Wddemtveii, vol. /, #p. 5i-58; abs. in 
Bot Omtbh , 68 (1896), Xo. 8, #. 266). —The transpiration of the diseased 
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leaves was investigated by Stalil’s cobalt chlori<l tost. It was found 
that pear leaves attacked by Fusieladiion pt/rinton and apple leaves 
attacked by F . dendritieum transpired from both surfaces of the dis¬ 
eased areas more than the normal amount, while pear leaves infoetod 
with Rpharelta sentina were found to transpire no more from the dis¬ 
eased spots than from equal areas of the sound leaves. 

Strawberry leaves attacked by tfp/uvrclla fnujariw were found to have 
their transpiration reduced. 

Grape leaves, showing the presence of Peronospora vitieola, gave no 
transpiration from the diseased areas, while the sound portions trans¬ 
pired as usual. The reason for the the cheeking of the transpiration 
is supposed to be due to the formation of conidia, the stomata being 
closed by the eonidiophores. 

Tlie effect of fungi in leaves, upon their activity in starch and sugar 
formation, was investigated, and it was found that the young spots con¬ 
taining Fusicladium wore free from starch, while the surrounding cells 
contained it in abundance. The cells in the Poronospora spots were 
without starch, as were the surrounding cells in the sound tissue, the 
area extending for several millimeters. The author ascribes this lack 
of food material to the action of tlie parasite, the starch, etc., having 
been withdrawn from the surrounding cells. 

The adaptability of tubercle bacteria of unlike origin to differ¬ 
ent genera of Leguminosae, F. NTobbe and L. IIiltnek (Landtc. 
Verst . Stat., 47 (1896), JVo. 4-5, pp. 257-268, pis. 6 ).—The experiments here 
reported were made in continuation of those given some 2 years ago, 1 
and consisted in inoculating 10 genera representing 6 different tribes 
of leguminous plants with pure cultures of bacteria from tlie tubercles 
of Phaseolus multiflonis, Piston sativum, Trifolhnn pra tense, Robin m 
pseudacaeia, and Luptnm luteus . The plants were grown in pots con¬ 
taining 1,200 gm. of air-dry garden soil, with a nitrogen content of ‘1.45 
gtn., and 0,800 gm. of pure quartz sand. Kaeh pot was given as 
additional fertilizer 500 gm. potassium chlorid and 5,000 calcium 
phosphate. Record** were compiled for each experiment and the results 
tabulated, showing the analyses of the plants grown with the different 
inoculations. It was shown that as a rule there could be no substitu¬ 
tion of bacteria from one kind of legume for another except within nar¬ 
row limits, the best results being secured when each plant had received 
an inoculation with its specific organism. 

It was further shown by these experiments that: 

“(1) The tubercles exert no influence upon the aerial parts of the 
plant so long as the supply in the soil furnishes nitrogen in sufficient 
quantity. 

“(2) From the time when the nitrogen begins to fail, plants without 
tubercles or having poorly developed ones can not supply tlie required 
nitrogen, the leaves of legumes in no sense being organs for the assim¬ 
ilation of free atmospheric nitrogen.’ 1 

1 Laudw. Vors. Stat., 45 (1891), pp. 1-27 (E. S, It., (i, p. r>04). 
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Some recent investigations concerning soil inoculation with 
pure cultures of tubercle bacilli for culture of legumes, F. Nobbe 
(Chem. Ztg., 20 (1806), No. 80, pp. 785, 786 ).—The following is an 
abstract of a paper presented by the author before the botanical sec¬ 
tion of the Association of German Naturalists and Physicians at the 
Frankfort meeting*, September, 189G. 

Experiments with sand and water cultures of various legumes and 
other plants were reported in which it was shown that legumes, Eleag- 
nus, and possibly Podovarpm angmtatm are able to fix free nitrogen 
through symbiosis with bacteria and not through their leaves. Mus¬ 
tard, oats, and buckwheat are said to be unable to assimilate free 
atmospheric nitrogen. 

The relation of the various bacteria to one another and the effect of 
any specific bacteria upon a different host plant was shown, the latter 
phase having been recently given in much greater detail (see above). 

Concerning the effect of inoculation upon nitrogen containing soils, 
it was shown that tubercle bacteria are rather sensitive toward certaiu 
chemicals. The formation of root tubercles was greatly retarded by 
the presence of potassium nitrate, while ammonium sulphate was with¬ 
out injurious effect. The following table shows the effect on hairy 
vetch of adding nitrate of potash to inoculated pots: 

Yield oj hairy retch with and without jwfttseiHm nitrate. 


Without nitrate. With nitrate. 


Dry 

matter. 


Nitrogen. | 


Put niching 0 5 15 m. 
nitrogen. 

nmtfor. I* 1 *”*™- 


Furnishing 1 gm. 
nitrogen. 


Dry 

matter. 


iNitrogen. 


Not inoculated 
Inoculated.. 


dm. 

3 72 I 
4IJ. 12 ! 


Mg. 

90 

1.420 


dm. 
22.87 
48 64 


Mg 

390 

1.660 




2.520 


The duration of efficiency of tubercle bacteria when cultivated upon 
gelatin was examined. It was found that in practice the vitality of 
the bacteria is not impaired within 2 or months if the culture is kept 
from strong light. Cultures 7 months old were found to be worthless. 

Concerning the after effect of inoculation upon crops, pots were inoc¬ 
ulated with pea, robinia, and red clover bacteria, and the following 
year seeded with peas, robinia, and red clover. The dry matter of the 
harvested material was as follQws: 

Yield of dry matter from poln inoculated prenous year. 


Inoculated with bacteria 
of- 



Peas. 

liohinia. 

Bed 
elo\ er. 


(hn. 

18.8 

Gm. 

12 4 

Om 
o. ;t 

Kobinia. 

.6 

18 1 

2 a 

Bed clover..... .. .. 

9.9 

9 0 

14. J. 
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A brief account is given of field experiments conducted during tlie 
past year with pure cultures of tubercle bacilli “nilragin.” The results 
in 27 per cent of the trials were highly favorable to the use of “nitra- 
giu,” 12 per cent were unfavorable, while in the other trials the results 
were negative. 

The genus Brodieeaand its allies, J. G. Baker {Card. Chron., s n\ 4, 20 {1890 ), 
No. 510, p. 0,87, Jigs.1). — Critical notes are given of Brodbcn and allied genera, moat 
of which grow in the Pacific State*. 

A new Viburnum from Missouri, W. Beane and B. Ij. RoniNhON {Hot. One., 22 
(189G), No. 2, pp. 100, 10), pi. 1 ).— llburmim demetrionis from western Missouri is 
figured and described as new. 

A revision of the genus Tridax, B. Ij. Robinson and J. M. Grkenman (Proo. 
Amer. Acad. Arts mid S( i22 (1890), No. /, pp. 2-10). 

A revision of the genus Zinnia, B. L. Robinson and J. M. Greenman ( I*roo . 
Amer. Acad. Arts and Sci., 22 (1890), No. l,pp. 11-20). 

The Gramineae: Descriptions, figures, and uses of the grasses growing spon¬ 
taneously and cultivated in France, Belgium, Great Britain, and Switzeiland, 
T. IIusnot (Gramiru'es: Description*, Jigures et usages dee dram hue* spoilt antes etculti- 
vt'es de France, Belgique, lie$ Britanique, et Suisse. Cohan : 1892, pt. I, pp. 24, pis. 8). 

Notes for the description of Hymenomycetes, M. IUutzelmayr (Hot. Centbl., 
G8 (189G), JVo, 5, pp. 137-115). 

Mucor proliferus n. sp., W. Scuostakowitrch ( Ber . deni. hot. Oes., 14 (1890), 
No. 8,pp. 260-203, pi. 1 ).— This now species is described from Siberia. 

Histological studies of the TTredineae, Happin-Thouffy (Le Botaniste , ser. 5, 
1896, No. 2-5, pp. 59-241, figs. 09 ).— Studios auo given of the following genera; 
Uromyces, Puccinia, Gym nosporangium, Triphragmidium, Phragmidium, Molam- 
psora, Theospora, Cronartinm, Endophyllmn, and Oolcosporium, together with a 
general consideration of the nucleus, vegetative and reproductive apparatus, and 
fecundation. 

New species of tropical fungi, J. B. Ellis and B. M. Everhart (Bui. Lab. Nat. 
Hist. Iowa Unir., 4 (1890), No. 1, pp. 07-72).— Fourteen new species arc described 
from Mexico and Central America. 

On the color reaction of the cuticle of Lactarius turpis, V. IIarlay (Bui, Soc. 
My col. France, 12 (1890), No. /, pp. 750-159). 

The philosophy of species making, h. II. Bailey (Hot. da:., 22 ( 1890), No. 0, 
pp. 454—102). 

Contributions to the anatomy of grass leaves, A. Grub (Bibliotheca Botnnien, 
J890, No. fid; tibs. in Dot. Centbl. J,8 (IWO), No. 7, pp. iJO-222 ).—Studies were made 
of the loaves of Nardus strUta, Clyeeria Jtuitans, Sthleria enruled, Olyra fatijolia, and 
Bambusa vertieillata. 

Concerning the alkaloids of the seed of Lupinus albus and I». angusttfolius, 
L. S. Dams (Inaug. Dish. Marburg, pp. GS). 

Investigations on certain organic acids in plants, A. Berg and C. Gerber ( But. 
Soc. Chim. Paris, ser. 3, 15-10 (1890), No. 18-19, pp. 1050-1055). 

On the formation of sugar in beets, F. Stroiimer (Oesterr. ungar. Ztsehr. Zucle- 
rivd. vnd Landw., 1890, p. 589 ; abs. in Bot. Centbl., 08 (1890), No. 7, pp. 248-235). 

On the presence of tyrosin in certain mushrooms, E. IIouirjuelot and V. Har- 
lay (Bui. Soc . Myeol. France, 12 (1890), No. /, pp. 153-150, Jig. 1). 

The energy of living protoplasm, 0. Loew (London; Began Paul, French, Triibner 
4 ■ Co., 1890, pp. 120). 

The chemistry of the living cell, A. Gautier (Die Chemie dcr lebenden Zellc. 
Authorized translation, fTien: A. Jfartleben, 1890, pp. IV, 130, Jigs. 11). 

Investigations on the division of the nucleus In the plant cell, 0, Degauny 
{Bui, Soc. Bet, France, ser. 3, 3 (1890), No. 7, pp. 832-310). 
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A review of the theories of water movement in plants, M. M< >biu>s (Biol. 
Centbl., 16 {1896), pp. 561-571). 

Concerning the increased respiration and heat production after injury to 
living plants, W. Pfeffer ( Ber . math. phys. Classe kgl. sdchs. (re*. TYissensoh., 1896, 
July 97). 

Concerning the influence of light and temperature on turgor, E. B. Copeland 
( Inaug. Dm. Halle, 1896, pp. 59; abs. in Dot. ('enfbl., 68 {IS9b), Xo. 6, pp. 171-180). 

Death of plants at temperatures above the freezing point, H. Molisch {Sit- 
zungsber. kgl. Akad. lYmcnsch. Math, naturw. Classe, Wien, 105 {189b), Xo. 1; abs. in 
Bot. Ztg., 51 {1896), II, Xo. 23, pp. 3b i, 3b3). 

Dimorphism of the biancheB of Castilloa elastica, F. A. F. C. Went {Ann. 
Jard. Bot Buitenzorg, 14 {1896), I, pp. 1-17, pis. 3). 

Concerning the abnormal formation of resin ducts in diseased conifers, A. P. 
Anderson {Forstl. naturw. Ztschr., 5 (189b), Xo. 12, pp. 461-482, figs. 7). 

On the investigation of lignified membranes, F. Zetscui: {Ztschr. angew. Mikros., 
2 {1896), No. 8, pp. 225-236). 

On the biology of woody plants in southern Chile, F. W. Neger {EngleFs Bot. 
Jahrb., 28 {1896), No. 3, pp. 369-381, pi. 1). 

On the morphology of some conifer cones, J. Slavicek ( Oesterr. Jlot. Ztschr., 46 
{1S9G), Xo. 12, pp. 447-404). 

Internal antidromy, G. Macloskie (Torrey Bui., 23 {189b), Xo. li , pp. 536,537). — 
Examples are cited of variation in the pliyllotaxy of various conifers as well as 
Liquidambar and Hibiscus. 

Internal frost injuiies, R. Hartig {Forstl. naturw. Ztschr., 1 {1896), 2so. 12, pp. 
488-4S8, figs. 7). 

Concerning the abnormal growth of grass stems, II. Ding leu {Ber. dent. bot. 
Ges., li {1896), No. 8,pp. 395-300, figs. 2). 

Contribution to the physiology of the germination of Zea mais, F. Linz ( Bring - 
sheim’s Jahrb. wiss. Bot., 29 {1896), Xo. 2,pp. 261-319). 

Effect of lengthening the peduncle on the dissemination of seed, E. Ule (Bo. 
dent. hot. Ges., 14 {1896), Xo. 8, pp. 255-2G0, Jig. 1). 

Some vagaries in strawberries due to bisexuality, P. Mac o wan {Gard. Chron. 
ser. 3, 20 {1896), Xo. 522, pp. 781, 782). 

A treatise of the anatomy and physiology of plants, L. Oourciiet ( Trail4 de 
Botanique oontenant Vanatomie et laphyslologie vegftales et le* families naturelic*. Paris: 
J. B. Ballitre etfils, 1896, pp. 900, Jigs. 800). 

Laboratory apparatus in vegetable physiology, J. C. Arthur {Bot. Gaz., 22 
{1896), No. 0, pp. 463-112, ph. 2, Jigs. 6 ).— Illustrated descriptions of \arious forms of 
apparatus are given, among them an auxanometor, a centrifuge, a vespirometer, and 
a hygrometer. 

A handbook of microscopic technique, A. Boiim and A. Oppel {Tuschenbuch der 
mikroskopischen T<chnik. Munich: II, Oldenburg, 1896, pp. YI, 2 if). 

Some microchemical methods of investigation, E. Zaciiariah ( Ber. dent. bot. 
Ges., 14 {189t>), No. 8, pp. 270-2S0 ).— Notes are given of tlie use of hydrochloric acid 
in microchemienl investigations. 

The saprophytic fungi of eastern Iowa, T, H. McBride and N. Allin {Bui. Bab. 
Nat. Hist. Iowa Univ., 4 {1896), No. 1, pp. 53-66 ).— Keys and descriptions are given 
for the determination of the Gastoromycetes, puff halls, of southeastern Iowa. 

A contribution to the knowledge of tropical parasites, W. Figdor (Ann. Jard. 
Bot. Buitenzorg, 14 {1896), 1, pp. 213-240, pis. 2). 

History of the Swedish vegetation, G. Andersson (Engler's Bot. Jahrb., 22 {1896), 
No. 3, pp. 438-550, pis. 2, Jigs. 12).-— The author seeks to trace the origin of the flora 
of Sweden. 

11068—No. 6-6 
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Popular American plant names, Fannie I). Bergen (Hof. Gass., 32 (1890), No. 6, 
•pp. 473-487 ).—Tho popular names aro given for our plants from Raimnculaoea* 
through Composihe, tho stupienco of Gray's manual being followed. 

Terminology among the orders of Thallophytes, L. M. Underwood (Tom?/ 
j But, 23 {1800), No. 12, pp. 520-532 ).—'flic author criticises and compares tho termi¬ 
nology of von Tafol, Rehm, J. ffclirooloi, Zopf, Vines, and Warming, and gives his 
own ideas expressed in a very simple terminology. 


FERMENTATION—BACTERIOLOGY. 

On Baoillus mesentericus niger, J. Lttnt ( Ctnibl. Halt, und Par. Allg., 2 (1890), 
No. 18,pp. 073, ,T7J).*—The author describes a new bacillus which forms a black pig¬ 
ment on potatoes and thinks it probably identical with that recently described but 
not named by Biel. 1 

Concerning the structure of the Cyanophycese and bacteria, O. Bi'iTSCiiut 
(Weitei'e Jusfiihrungen iiber den Pan der Cyanophyceen und Palterim. Leipzig: Engol- 
maun, 1890, pp. 87, pis. 0, figs. 6; abs. in Jtof. Centbl., 07 (1890), No. 0, pp. 104-108). 

Contribution to the study of yeasts of beer, E. Boullanger (Ann. Inst. Pas¬ 
teur, 10 (1890), No. 10, pp. 597-007). 

The yeasts, their morphological and physiological characters, E. Kayser 
(Les Lentt es: Cliaractires , morphologisfues etphysiologiques ; applications des levdres selec¬ 
tion 4es. Paris: Masson et Cie.,pp. 195, figs. 19). 

Concerning the action of diastase, etc., on the starch grain, 1. Gut )&$(Pcitraye 
wissensoh. Pot., 1 (1895), pp. 295-315 ; abs. in Pot. Centbl. Peiliefte (1896), No. 12-3, p, 
123). 

On a new “oxydase” or soluble oxidizing ferment of vegetable origin, <*. 
Bertrand (Compi. Bend., 122 (1896), No. 21, pp. 1215-1217 ; Bev. Sci., str. 4,5 (1896), 
No. 23, p. 726). 

A new soluble oxidizing ferment of vegetable origin, G. Bertrand ( Compi . 
Bend., 123 (1896), No. 12, pp. 793-797; Pul. Museum Nat. Hist. Pans, 1890, No. 5,pp. 
200-208). 

Concerning a dextrin fermenting yeast and its ultimate introduction into 
practice, F. Rothenbacii (Pot. Centbl. Pdhefte, 6 (1890), No. 4,pp. 308-.U8). 

Oxidizable compounds under the influence of the oxidizing ferments of fungi, 
E. BOURQUELOT (Compt. Bend., 123 (1890), No. 5,pp. 315-317). 

The effect of enzyme on the living cell and the theory of their action, 0. Fermi 
(Centbl. Physiol., 7 (1895), No. 21: abs. in Centbl. Pakt. und Par. Med., 20 (1890), No. 0-7, 
pp. 233-235). 

Influence of the reaction of the medium on the activity of the oxidizing fer¬ 
ment of fungi, E. Bouu'iitklot (Compt. [lend., 123 (1890), No, 4, pp. 200-203). 

Concerning the effect of salt upon the working of phenols, J. W. Bkgkman 
(Centbl. Pakt. und Par. Med., 20 (1890), No. 10-/7, pp. 577-580). 

Action of the soluble oxidizing ferment of fungi on phenols insoluble in watei, 
E. BorRQPELOT (Compt, Bend., 123 (1890), No. 9,pp. 423-425), 

The physiological conditions for the endogenous spore formation of Bacillus 
anthracis, B. subtilis, and B. tumescens, 0. Soiirkiber (Centbl. Pakt. und Par. 
Med., 20 (1890), Nos. 10-11, pp. 353-374; 12-13, pp, 429-437). 

The relation of antitoxins to their specific organisms, E, Klein (Centbl. Pakt. 
und Par. Med., 20 (1890), No. 12-13, pp. 417-420). 

On the resistance of bacteria to dry heat, A. Cambikr (Ann, Mier., 1890, No, 2, 
pp. 49-54). 

Concerning the influence of induction electricity on bacteria, E. von Freu- 
DENREIOH (Centbl. Pakt. und Par. Med., 20 (1890), No. U-15, pp. 505-508). 

1 Centbl. Bnkt, und Par. Allg., 2 (18%), No. 5, p. 137. 
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Do Rontgen rays exert an influence upon bacteria? J. Wittlin ( Centbl. Baht, 
und Par. Ally., 3 (1896), No. 31 , j op. 6/6, 67 ?).—From the author’s experiments he 
thinks Rontgen rays exert no influence whatever upon bacteria. 

A contribution on the gases pioduced by certain bacteria, L. H. Pammkl and 
E. Pammel ( Centbl . Balt, und Par. Ally., 3 ( 1S96 ), No. 20, pp. 666-630, pi. 1). 

Concerning crystal formation in nutrient media, J. Nowak and S. Ciechanow- 
SKi ( Centbl. Baht, und Far. Med., 30 (1S96 ), No. 18-19, pp. 679, 680). 

Disinfection by vapors of formic aldehyde, L. Vaillakd and U. H. Lemoine 
(Ann. Inst. Pasteur, 10 (1896), No. 9,pp. 481-487). 

A self-regulating pasteurizing apparatus, Y. Henriquejs and Y. Stribolt (Jo. 
Beretning fra den Kgl. Tetenn. og Landbohojsholes Laborat. for landbhonom. Forshg.; 
abs. in Chem. Ztg., 20 (1896), No. 88, Uepert., p. 260). 

A practical method for preparing agar for cultures ( Ztsckr. angew. Mihros ., 
2 (1896), No. 8, p. 237). 

Egg yolk as a nutrient medium for bacterial cultures, A. Capaldi ( Centbl. Baht, 
und Par. Med., 20 (1896), No. 22-3$, pp. 800-803). 

A new method of making pure cultures of yeasts and similar organisms, 
H. Will ( Centbl. Baht, und Par. Allg., 3 (1S96), No. 13, pp. 483-497). 

Concerning bacterial plate cultures, M. Jegunow ( Centbl . Balt, und Par. Allg., 
2 (1896), Nos. 14, pp. 445-449; 15, pp. 478-483, pis. 2). 

A new culture oven for bacteria, etc., F. Sartoreus ( Ztsckr. angew. Mihros., 
2 (1896), No. 3, pp. 139-133, figs. 2). 

Modern theories of fermentation, with notes on the morphology and culture 
of yeasts, F. Wyatt (Jour. Franklin Inst., 143 (1896), Nos. 4, p.286; 5, p. 330). 

Concerning the nomenclature of the so-called tubercle bacillus, A. Coppen- 
Jones ( Centbl. Baht, und, Par. Med., 20 (1896), No. 10-11,pp. 393-395). 

The present position of systematic bacteriology, C. Mez (Bot. Centbl., 68 (1896), 
No. 7, pp. 203-211). 

The bacteriological examination of water for typhoid bacillus, T. H. Pearmain 
and C. G. MOOR ( Analyst, 31 (1896), p. 117). 


ZOOLOGY. 

Field experiments devised for the destruction of mice by means of the bacil¬ 
lus isolated from the Casan marmot [Spermophilus citillus], S. S. Mkresii- 
KOWSKY (Centbl. Baht, und Par. Med., 20 (1896). Nos. 2-3, pp. 85-91; 4-5, pp. 
176-187). —The author describes experiments in which the organism was fed to mice 
by mixing bouillon containing it with rye flour and distributing this dough cut into 
small pieces on er the area to be infected. 

On the acclimatization of organisms to high temperatures, 0. B. Davenport 
and W. E. Castle (Arch. Entioiehl. Organismen, vol. 1, No. 2; abs. in Bot. Centbl., 68 
(1896), No. 9, pp. 291, 293). 

The differentiation of organisms, A. L. Abbe (Jiev. Bel., ser. 4,6 (1896), No. 35, pp. 
774-779). 

List of mammals of the District of Columbia, Y. Bailey (Proo. Biol. Soc., Wash¬ 
ington, 10 (1896), pp. 93-101 ).—This is an annotated catalogue of 88 species known to 
occur within a radius of 20 miles from the Capitol, and most of them within the 
District limits. Brief observations on the habits and on some individual specimens 
collected are included. 

Taxidermy: How to collect, skin, preserve, and mount birds, B. II. Warren 
(Pennsylvania Dept. Agr., Division Economic Zoology Bui. 6, pp. 128, Jigs. 11). —A con¬ 
densed account is given of methods for collecting, skinning, i>reserviug, and 
mounting birds, together with the game and fish laws of the State. 

The preservation of museum specimens with retention of their natural 
colors, C. Kaiserung (Wiener hlin. JTochenbchr., 63 (lS96),p. 35; abs. in Chem. Ztg., 
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20 (lSD(J) f No. 88, Report., p. 2 JS).-~Ab the result of experiments in this direction tho 
autlior has settled upon the following solution as the host: Formalin 750 ec., clis- 
tillod water 1,000 ce., A (ilium nitricum 10 cc\, and 7. a Hum acetfrinn 30 ec. Generally 21 
hours’ treatment in this solution is said to ho sufficient. The specimens aro then 
drained and placed in SO per cent alcohol. They aro usually kept finally in a mix¬ 
ture of equal parts of water and glycerin and 00 parts of potassium acetate. 

General principles of zoology, R. IIki«twj<«, translated hy <$. W. Fikm> (AVw 
Tori: Henry Jfoll <j’* Co., 1800, }>p. 2JC>, JUjh. f/0 ).—'This volume is a translation of tho 
first part of Ilortwig’s “ Lehrbuch dor Zoologio/’ ami treats of general zoology. Tho 
history and development of the \arions branches of zoology are gi\en at considerable 
length, and albo the hearing of zoology upon various tlicoi ies of evolution. General 
anatomy, embryology, the relation of animals to each other and to plants, and geo¬ 
graphical distribution are each treated in considerable detail. Tho broad general¬ 
izations of the author can not fail to interest those who aro not already acquainted 
with them from tho original. 


METEOROLOGY. 

On periodicity of good and bad seasons, 1 H. 0. Rttssell (Nature, 
51 (189(1), No. 1399, pp. 379,380 ).—The dates of recorded droughts, i. e., 
“ periods of months or years when little rain falls,” have been collected 
with a view to determining the period of their recurrence. It is first 
shown that during tho 108 years since the foundation of the colony of 
Nfew South Wales “the most pronounced droughts recur with great reg¬ 
ularity; that is, at every 19 years.” This period was also found to hold 
for Indian droughts. 

“Another set of dry periods, more intense and relatively shorter than 
the first series, was found also to recur at intervals of 19 years. One 
of these droughts falls regularly between a pan of the more extensive 
droughts previously referred to. 

“History says very little about droughts prior to A. I). 900.” It 
records droughts on 44 of the 52 dates indicated in 19-year periods 
between that year and the present time, and <> of the 8 missing droughts 
occur between 900 and 1000, an interval when history was very incom¬ 
plete. 

“Records of 20 I>. O. droughts were found, all of which, with one 
exception, fit into our 19-year cycle. Tho intervals between them are 
multiples of 19 years. . . . 

It appears that “this law of climate was well known to the dews, the 
Egyptians, and other ancient peoples; they at least knew how to fore¬ 
cast droughts successfully.” 

The author considers the moon the prime motor in this periodic occur¬ 
rence of droughts. Investigations on this subject are still unfinished, 
but the results thus far obtained indicate that— • 

“When the eclipses congregate about tho equinoxes—that is, in March and Septem¬ 
ber—-they do so in the years which give us great droughts. Further, that when the 
eclipses accumulate in February and March, that is, at the vernal equinox and the 
month before it, and September, the autumnal equinox, and the month before it, 

1 Read before the Royal Society of New South Wales, June 3, 1896. 
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August, wo have the moie mtense and relatively shorter droughts of the second 
series, with heat, gales, and himicanes; on the other hand, when they accumulate 
about March and Apul, that is, the month of the equinox, and the one following, 
and about September, the month of equinox, and October following it, we have 
droughts of the first series that ai e less severe, but much longer than the droughts 
of the second scries.” 

Incidentally the recorded dates of '•‘red rain / 5 which are evidences of 
drought, were collected. All of the G9 instances found fitted into the 
19-year cycle. 

Kite experiments at the Weather Bureau, 0. F. Marvin ( L\ 8. 
Dept . Ayr,, Weather Bureau, Monthly Weather Review, 21 (1890), Nos. i, 
pp. 113-123, figs. 26; >, pp. 136-106, figs. 30; 6, pp. 199-206, figs. 8; 7, 
pp. 238-253, figs , 10 ).— The history of the use of kites for the purpose 
of studying atmospheric conditions is briefly reviewed. It is shown 
that probably the earliest attempts to use tandem kites for this purpose 
were made by Alexander Wilson, of Glasgow, in 1749. The first in the 
United States to use the cellular kites constructed after the model of 
Hargrave, of Sydney, Australia, were G. II. Lamson, J. I>. Millet, and 
S. A. Potter. 

A detailed account is given of the scientific methods pursued by the 
Weather Bureau in the construction and testing of kites of various 
kinds. Data for tests of the strength of various kinds of w ire and string 
unknotted and knotted in vaiious ways are tabulated and discussed. 
A careful analysis is also given of the forces acting on kites—pull, drift, 
resolution and combination of forces, wind pressure on plane surface, 
ceuter of pressure, edge pressures, resultant pressure, pressure on thin 
curved surfaces, effect of waviness or fluttering, whirls or eddy effects, 
lateral stability, longitudinal stability, and conditions that modify the 
angular elevation of the kite, and an elaborate description and discus¬ 
sion is given of tlie forms and construction of various kites experi¬ 
mented with by the Weather Bureau, giving mathematical formulas and 
methods and results of observations on the behavior and efficiency of 
the kites tested. 

Monthly Weather Review (TJ. 8. Dept. Agr., Weather Bureau, 
Monthly Weather Review, 21 (1890), Nos. J, pp. 10^-111, charts 9; 5, pp. 
145-190 , charts 12, figs. 3; 6, pp. 191-228, charts 6; 7, pp. 235-255, charts 
8 ).—Besides the usual monthly summaries of observations and lists of 
recent publications on meteorology, these numbers contain an illus¬ 
trated article on kite experiments at the Weather Bureau, by O. F. 
Marvin (see above). In addition, No. 5 contains articles on the destruc¬ 
tive forces of hurricanes and the conditions of safety and danger,by E.P. 
Alexander 5 report on the tornadoes of May 25 in the State of Michigan, 
by N. B. Conger, and notes by the editor on long-range forecasts, frosts 
in California, total snowfall for the season 1895-’9G, Rontgen rays and 
cloudy condensation, and the tornano of May 25,189G, in Cook County, 
Illinois. No. G contains notes by the editor on Mexican climatological 
data, and on kites, balloons, and clouds,* and No. 7, articles on kites in 
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Montana, by A. B. Coo; and sunshine at the Southern California agri¬ 
cultural experiment farm, near Pomona, California, mul a. note by the 
editor on the St. Louis tornado. 

Report of the meteorologist, W. H. Bishop {Delaware Mia. Jtpt . 
181)5, pp. ;joh-2l>s), —Monthly summaries of observations at 0 stations 
in the State oil temperature, pressure, and rainfall are given. A sum- 
inary of temperature and rainfall observations for the year 181)4 is given 
in the following table: 

Annual nummary of meteorological observation* in IJeluwarc. 


Temperature (°F.): 

highest.. 

Lowest. 

Mean.. 

lift in fall (iiu'lieM) total.. 

Number of clays on which 0.01 inch or 
more of rain loll. 


Newark. 


00.20 
4.00 
52.50 
50. it) 

101 


Middle*' 

town. 


00.00 
7. 00 
54. 30 
50.80 

91 ) | 


Dover. 


I0t). 00 
0.00 
55.10 
45.84 

102 


Milford. 


05.50 
10.00 
56.20 
40.88 

111 


Soaford. 


08.00 

0.00 

55.00 

38.80 

103 


Mills. 

boro. 


07.50 
0.00 
55.50 
46.00 

120 


Meteorological summary {Mississippi tita. Jtpt. JM5, pp. 106,107 ).— 
Tabulated monthly summaries are given of observations on rainfall for 
7 years (1889-1805) and wind movement for C years (1890-1895), and 
on temperature, rainfall, wind movement, and cloudiness for 1895. 

The more important data in these munmaricH art* as follows: Temperature (degree 
F.), maximum, 97, June 2; minimum, 2, February 8; range, 95 (1895), 85.2 (for (> years). 
Precipitation (ineliea), total, 47.49 (1895), 50.19 (for 7 years); number of clear days, 
132; partly cloudy, 180; cloudy, 47; rainy, 91. Hind (prevailing direction), SE.; 
total movement, 61,846 miles (1893), 68,201 (for 6 years). Sunshine , number of hours 
recorded, 2,5155. 

The use of kites for meteorological observations in the upper air, II. H. 

Ci-ayton (Nature, 5,7 ( 1S0G), No. 1110, p. 160). —A brief account is given of observa¬ 
tions with a meteorograph (which records temperature, pressure, and humidity) 
carried hy a kite to a height of a mile. 

Meteorological records, K. A. Bkalh (Minnesota Sta. lipt . ISO J, pp. 890-J03). — 
Reprintod from Bulletin 46 of the station (K. S. R., 8, p. 207). 

Meteorological observations at Munster, 1884-1895, J. Kftmo {Lamin'. J’<rs. 
Slat. MUnster , Nine Dendsehrifi, 1S90, pp. 1,77-JO /).—Monthly summaries of observa¬ 
tions on temperature, baromotio pressure, and precipitation. 

The Congress of Clermont-Ferrand (1896). Section of climatology (Jour. 
Myg., i>l (XS96), No. 1051, pp. 540-551). 


WATER—SOILS. 

The texture of the soil, L. IE. B alley (New York Cornell Hta* Bui. 
119, pp. 407—112, jigs. 3 ).—It is stated that this bulletin and others of 
the same series “are written for the purpose of giving their readers a 
few simple and primary lessons in some of the most fundamental sub¬ 
jects connected with the cropping of the laud. ... It is their sole 
ambition to teach, not to discover or to record.” The series is pub¬ 
lished under recent State legislation (chapter 437, laws of 1896), which 
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among* other provisions, appropriates money for u disseminating horti¬ 
cultural knowledge’’ in tlie fourth judicial department of the State. 
It is the intention to use these bulletins in the schools of horticulture 
which are to be held under the auspices of this State grant. 

The bulletin reports analyses of an unproductive clay on which beans 
failed to grow, of an adjacent soil on which they grew well, and of a 
lime rock derived from the same locality. The results were as follows: 

Analyses of productive and unproductive soils and of lime rock. 



Moisture. 

Nitrogen. 

Phos- 

pborie 

acid. 

Potash. 

Lime. 

Organic 

matter. 


Per cent. 

Per cent. 

Per cent . 

Percent. 

Per cent. 

Per cent. 

Unproductive clay. 

13.25 

0.08 

0.20 

1.10 

0.41 

3.10 

Good bean land. 

15.95 

.11 

.17 

.75 

.01 

5.43 

Limnrnplr _ _ 



.08 

2.12 

2.65 


1 







The table shows that the soil upon which the beans would not grow 
is richer in mineral plant food than the productive soil and that the 
rock contains an abundant supply of potash and about half as much 
phosphoric acid as the good bean soil. The unproductive soil, how¬ 
ever, was in poor mechanical condition and was deficient in organic 
matter (humus). 

Tlie bulletin briefly discusses the importance of tlio physical condi¬ 
tion of the soil and the value of chemical analysis in determining the 
requirements of the soil, summarizing as follows: 

**Tlie first step in the enrichment of unproductive land is to improve its physical 
condition hy means of careful and thorough tillage, l>y the addition of humus, and 
perhaps hy nnderdrainage. It must first ho put in Mich condition that plants can 
grow in it. After that, the addition of chemical fertilizers may pay by giving addi¬ 
tional or redundant growth.” 

The moisture of the soil and its conservation, L. A. Olikton 
(Neic Tori' Cornell tit a. Bid. 120, pp. 115-130', Jigs. 11). —This bulletin 
is the second of the series published under recent State legislation pro¬ 
viding, among other things, for u disseminating horticultural knowl¬ 
edge.” It discusses in clear, popular manner the following subjects: 
How the soil holds water, the necessity of water for growing plants, 
the conservation or saving of moisture, plowing to save moisture, har¬ 
rowing to save moisture, cultivators and conservation of moisture, the 
roller in its relation to soil moisture, herbage mulches, lmmus of the 
soil, underdrainage, mineral substances as conservers of moisture, 
wind-breaks to save moisture, selection and management of crops in 
relation to soil moisture, and suggestions for determining the amount 
of moisture in soils. 

Soil moisture, 1895, J. B. Weems and W, II. Heileman {Iowa 
Sta. Bui. 32, pp. 505-515 ).—The results are reported of determinations 
of moisture in samples of soil taken each week from April 9 to October 
29,1895, from plats on which clover, corn, oats, beets, and blue grass 
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'were grown, together with data for rainfall and maximum temperatures 
during the same period. Samples were taken at the following depths: 
Top to 4. in., 4 in. to 1 ft., 1 ft to 2 ft., 2 ft. to 8 ft., and 8 ft. to l ft. 
They were well mixed before the moisture was determined. 

In the clover field the first 2 ft. of soil was blaek loam of uniform 
and good quality, the third foot line gravel and grayish clay, and the 
fonrth gravel and clay. In the corn held the first 2 ft. of soil was 
loamy, the third yellowish clay loam mixed with blaek loam, and the 
fourth yellow sandy loam. In the oat field the soil was of the same 
character as that of the corn Hold. In the root field the soil was simi¬ 
lar to that of the preceding plat down to a depth of 8 ft., the third foot 
being black loam mixed with yellowish timber clay, and the fourth con¬ 
sisting of stiff* yellowish clay and Hue gravel. In the pasture soil the 
first 2 ft. was loamy, the third foot fine, sandy, brown loam, the fourth 
hue, sandy, yellowish loam. 

The averages of the results obtained on these soils during the 80 
weekly periods are given in the following fable: 

Moisture in the soil at different dtpthn. 


Clover plat. 

Corn plat. 

Oat plat. 

Mangel-wurzel pl.it 
Blmj.graas plat. 



Moist m*o 

nti d Moron t doptlis. 


Top to 

4 In. to 

1 ft. to 

2 ft. (o 

« It. to 

4 in. 

irt. 

2 ft. 

;ut. 

i ft. 

Per rent. 

J\ r cent. 

Per cent. 

Per cent. 

Per cent. 

21.18 1 

is*. no 

10.53 

14. ir> 

11.73 

14. 12 

ir». oi 

11.22 

11.40 

0 50 

14. 07 1 

1 12.07 

10 00 

11. B0 

11.54 

17. 00 

17. 21 

ir>. 17 

14. 70 

13 85 

11.10 

13. 08 

13.75 1 

LI. 50 

10.00 


Average 
w ookly 
rain full. 


Inch. 

0 .H 4 

.HI 

.81 

.81 

.81 


The difference between the number of tons of water present, in the 
soil at the beginning and end of growth as calculated from the above 
figures, added to the rainfall, is assumed to bo the amount which dis¬ 
appeared from the soil in the production of the different crops. This 
was estimated to be 1,550.04 tons of water per ton of clover hay, 570.89 
tons per ton of air-dry corn fodder, 1,200 (ons per ton of oafs and straw, 
157.49 tons per ton of mangel-wurzols, and 8,228.82 tons per acre of 
pasture. 

On the changes which the soil undergoes when sterilized, 

L. Ui OUTER ( Lanthv. Vers. 47 (/*%•), So. W, pp. 2U9-:>7t) t — 

Irregularities in the growth of plants in pots of sterilized soil, which could 
not be explained by the presence or absence of microorganisms, led to 
a study of the water content, weight by volume, specific gravity, poros¬ 
ity, capillarity, absorptive power for water and ammonia, total nitro¬ 
gen, nitrogen soluble in dilute hydrochloric acid, ammonia, and matter 
soluble in cold water in soil used in pot experiments before and after 
sterilization. It was found that the capillary rise of water in sterilized 
soil was irregular on different sides of the soil column. The differences 
were greater the greater the length of time of the test. They were 
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not appreciable at the end of 12 hours, but were as great as 1 cm. after 
24 hours and 2 cm. after 48 to 72 hours. The same peculiarity was 
shown when an attempt was made to moisten the sterilized soil, certain 
well-defined zones remaining dry while the rest was thoroughly wet. 
While the total nitrogen was not affected, a part of it was changed 
into readily soluble (soluble in 1301, sp. gr. 1.026) forms by sterilization 
of the soil. The amount so changed was increased by wetting the soil 
previous to sterilizing. Some of the transformed nitrogen was in very 
unstable condition and was easily driven off as gas. 

It was observed in the pot experiments carried out that there was a 
loss of nitrogen in the sterilized soil whether it was subsequently inoc¬ 
ulated with soil extract or not, although the loss was generally less in 
the latter case. The same was true in case of inoculated soils not 
bearing jflants, while the uninoculated soils in no case showed a loss 
and in some instances a small gain. 

» The amount of water-soluble organic matter was increased almost 
three times in the sterilized soil, and the more vigorous growth of 
plants in the sterilized soil is thus, in part, explained. 

Decomposition of vegetable matter in the presence of water 
and soil, E. Breal (Ann. Atjron ., ,2? (1S96), JVb. 8 , jy>. 362-875.) — The 
character of the organisms found in infusions of dead plants is briefly 
discussed and investigations on the formation of ammonia by these 
organisms from nitrogenous matter and on their influence upon the 
nitrifying organisms are reported, together with a description of the 
methods used in determining ammoniacal and nitric nitrogen. 

The character of these investigations and the principal results 
obtained are shown in the following summary: 

Infusions of dead plants contain numerous organisms which attack 
organic matter producing ammonia from nitrogenous matter. 

Their activity is checked when the ammonia becomes too abundant, 
the highest amount observed in such cases being 0,2 gm. ammoniacal 
nitrogen per liter. 

If the infusion contains organisms which destroy ammonia the latter 
may continue to be formed. This is the case when the nitrifying 
organism is present. Passing a current of air through the medium 
greatly accelerates nitrification, and as a consequence the production 
of ammonia. 

Similar results are obtained when a lump of soil is moistened with 
the infusion. At the surface ammonia disappears and nitric* nitrogen 
takes its place. In the interior ammonia accumulates because the nitri¬ 
fying ferment cannot act there, a part of the nitric nitrogen originally 
present being reduced. 

A soil treated with an infusion containing organisms which produce 
ammonia is likely to undergo nitrification more rapidly than one not so 
treated. Unusual activity of the nitrifying ferment seems to be excited 
under this condition. 
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Humus, which is insoluble in water, was Cound to be soluble in the 
infusion on account of the ammonia formed, but the humus was again 
rendered insoluble by adding to the infusion a little soil containing 
nitrifying ferments. 

Less ammonia and more nitrate was found in the soil with which 
vegetable remains were intimately mixed than in the one on which 
this matter was simply spread on (ho surface. The stirring attend¬ 
ing the incorporation of such matter in the soil, of course, accelerated 
nitrification. 

When the production of ammonia has proceeded to the point of 
destroying the organisms producing it, fungi appear which convert 
the ammonia into organic compounds again. In meadows, peat bogs, 
etc., in which vegetable matter accumulates the nitrifying ferment does 
not exist, but fungi feed on the ammonia formed and thus enable the 
organisms producing the ammonia to continue their activity. What is 
meat for the former is poison for the latter. 

On the cultivation of the soil, 1*. l\ DeiiIcrain (/Imm. Apron., 33 
( 189G ), No. JO , pp. fl!)-f69 ).—This is the first paper of a proposed series 
and is devoted to the aeration of the soil. 

Samples of soil were taken by driving down into tlio soil in situ boxes 
7.87 in. square and 5.91 and 7.87 in. deep, and removing the prisms of soil 
thus inclosed. These were weighed, dried, and weighed again. If A = 
the actual volume of the soil, B tho volume of the water it contains, I) 
the density of the dry soil, and X the air which the soil contains, then 

Y (original volume of the soil)=j^ +B+X, from which X is easily cal¬ 
culated. This method was applied to numerous samples representing 
meadow and forest soils, spaded soil, and soil plowed in autumn and 
afterwai’ds cultivated in the spring (harrowed and rolled). The results 
Bliow that the above method gives approximately accurate results, 
check determinations agreeing closely. It appears that uncultivated 
soil contains considerable amounts of air. This is true of meadow and 
forest soil as well as that covered with spontaneous vegetation. While 
much more air was found in cultivated than in uncultivated soils, this 
difference was hardly sufficient to explain the utility of cultivation. A 
light soil lelt to itself undergoes internal rearrangement of particles 
which increases the to.tal space. Rolling reduces this space and 
decreases aeration. Harrowing to break clods is very important 
because clods exposed to the air lose all of their oxygen, and conse¬ 
quently the oxidation of the organic matter is interfered with. Unsea¬ 
sonable cultivation which produces clods therefore seriously interferes 
with the aeration of the soil. 

The influence of irrigation on meadows, J. Kunio- ( Landio . Ten. 
Stat. Munster, JEine JDenksohrifi, 1896 , pp. 1J3-153 ).—This is a summary 
of work in this line at the Munster station during the last 20 years, upon 
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which several reports of progress have been made.' The importance 
of water in plant growth is discussed, and the warming effect of irriga¬ 
tion water in the fall and spring and its cooling effect in summer is 
pointed out. 

Tt is shown that irrigation water properly applied is a powerful means 
of oxidation and of purification of the soil from harmful products. 
This oxidation results in the formation of carbon dioxid, which largely 
increases the solution of lime. The observations on the extent of oxi¬ 
dation and solution of lime in peaty, calcareous, loam, and sandy soils 
are reported. The action is greater in summer than at other seasons, 
hence the need of greater caution in the use of water at this time. 

The fertility which the water contains is a very important factor in 
irrigation, especially during the growing season. The benefit derived 
from this source is due chiefly to the fertility taken up directly by the 
plant and to much less extent to that absorbed by the soil. The benefit 
is greater on poor soils than on those of better quality. In fact, on rich 
soils there is a loss of fertility by irrigation. The amount of the differ¬ 
ent constituents so removed does not depend upon their absorbability, 
nitrate apparently being taken up in as largo quantities as ammonia, 
potash, and phosphoric acid. The benefit to be derived from the use of 
irrigation water depends, therefore, largely upon the fertility of the soil 
and the vigor and extent of plant growth. The poorer the soil and the 
larger and more vigorous the plant growth the greater the benefit from 
the fertilizing constituents of the irrigation water. 

As compared with the other soils experimented with, the sandy soil 
gave the best results from irrigation. This was especially true when 
sewage and similar materials which require free access of oxygen for 
their decomposition were used. 

Ordinary brook and river water generally furnish sufficient lime, pot¬ 
ash, and nitrogen for irrigated meadows. Of phosphoric acid, 36 lbs. 
per acre in the form of superphosphate or 54 to 72 lbs. in the form of 
Thomas slag may be used with advantage, the first in the spring, the 
latter in the fall. Occasionally potash and nitrogen may be needed, but 
the latter should be applied very sparingly. 

Methods of the mechanical analysis of soils, M. Whitney 
(17. H. Dept. Agr., Division of Agricultural Soiht Bill. J, pp. 21 ).—This is 
a detailed description of the methods in use in the Division of Soils of 
this Department “for the mechanical analysis of soils and for the deter¬ 
mination of the amount of moisture in arable soils.” The bulletin “is 
intended partly for the instruction of the observers and special agents 
of the Division, and partly for the information of workers in the agri- 
cultural colleges and experiment stations and other institutions or 
organizations which arc interested in similar lines of work and who 

lLandw. Jahrb., 6 (1877), p. 287 ; 8 (1879), p. 503 ; 9 (1882), pp. 131,158; 11 (1885), 
p.177; 22 (1893), p. 801. 
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wish specific iuibrniatioii as to methods.” Tho topicstreated are: Col¬ 
lecting samples of soil from the Hold, including where sample s should 
be taken, how samples should he taken, importance of taking samples 
at uniform depth, sacks for collecting soil samples, and forms for 
description of samples; methods*of mechanical analysis of soils, includ¬ 
ing preparation of the samples, method of determining tho amount of 
moisture and organic matter, method of mechanical analysis, ami inter¬ 
pretation of the results; and determination of moisture in arable soils, 
including how samples should ho taken, errors liable to occur in taking 
samples, time of taking samples, depth at which samples should be 
taken, form for description of samples, cultivation and cropping, loca¬ 
tion of plats, how plats should be laid off and treated, and method of 
determining the amount of moisture in samples. 

Ammonia in rain water (Mississippi St a. lip I. ISO'), p. 10 J). —The a mounts of 
nitrogen in different forms in rain collected during 11 months in 1891 ami 12 months 
in 1895 arc icportcd. The total nitrogen found in 11m rainfall for 11 months of 1894 
was2.8-17 lbs. per ;>ere; in 1895, 9.508 11 >n. 

The domestic filtration of water, Akim (Vltujujnvria Sanitaria, Torino, 1800, 
No. 1-8; abs. in Centbl. Iiakt. and Par. Mid., JO (1800), No. JJ-J.I, j>p. 8fO-8iJ). 

Mineral waters (Mississippi Sia. Hpt. 1800, pp. /(hi, 101). —Tubulated analyses of 
20 samples of mineral water. “Salts of lime are tho most conspicuous ingredients 
in tlio waters of this State, though salts of magnesium, sodium, iron, and potassium 
are present in greater or less quantities.” 

Examinations of drinking water ( Landw. Vers. Stat. Munster, Mine Denhsvhrift, 
1890,pp. 87-00).— This is a part of tho review of tho work ol this station from its 
organization to tho present time, and gives in tabular form the results of examina¬ 
tions with reference to sanitary quality of a largo number of samples of drinking 
water from a variety of sources, as well as complete analyses of several samples of 
mineral water, and brook and river waters. 

A problem of aridity, 0. M. Haiu.kk (North .inter. Her., 100 (1800), No. 0,pp. 
711-710).— The almost; incredible decrease in values and tho exodus of settlors from 
the far West, especially tho western part of Kansas and Nebraska, and the causes 
of tho same, are discussed. 

The cultivation of marshes, O. Vuuagkn (Handle. Jahrh., V? (/SOti), No. IS, pp. 
OIOS)4, fujs. 0). 

Clays (Mississippi Sia. Hpt. 1800, p. 100). —Tabulated analyses of 8 samples of clay. 
“Clay constitutes one of tho most valuable minerals in the State, and large beds of 
excellent pottery and lire clay are found in different sections.” 

Marls (Mississippi St a. Hpt. 1800, pp 08, 00). — 1 Tabulated analyses of 71 samples of 
Mississippi marls. Marls are abundant in Mississippi, but of rather inferior quality. 
‘ Soils, II. Snyder (Minnesota Sta . Hpt. 1800, pp. 0-70, JUjs.O, pt. 1, chart /).—A 
reprint of Bulletin 41 of the station (E. 8. If., 7, pp. 170, 177, 181), 

Soils (Mississippi Sta . Hpt. 1890, pp. 00-07). —Analyses of *17 samples of soils are 
tabulated. 

Examinations of peat, J. KOnig (Handle. I ers. Stat. Mlinster , Mine Denkselnift, 
1890, pp. 180-137). —Analyses of peats from a variety of sources are tabulated. 

Tile drains (Mississippi Sta. Hpt. 1800 , pp. 02-30).-—' This is a brief account of the 
experience of tho station since 1889 on tile-drained land of different character (E. S. 
R., 6, p. 847). 
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On the effect of composting on certain phosphates, T. Pfeiffer 

and H. Thttrmann (handle . Vers, titat, 47 ( W96), No. 1-5, jjjp. 343-556).— 
Tlie literature of tlie subject is reviewed, and as ijreliminary to the 
main investigation different methods of determining phosphoric acid 
were tested on pure monopotassium phosphate, and various commer¬ 
cial phosphates, some of which are used as manure preservatives. 
With the molybdic method in the first case (with pure phosphate) there 
was no difference whether the solution was allowed to stand 12 hours 
or heated 20 minutes in a boiling water bath. A large excess of mag¬ 
nesia mixture gave too high results. Direct precipitation from citrate 
solution gave good results. 

Citrate solutions of superphosphate-gypsum, “magnesia-preparation” 
“precipitate,” double superphosphate, and crude phosi^liate were pre¬ 
pared by Wagner’s method and tested by various methods. In the 
cases of precipitate and double superphosphate, the further addition of 
citrate solution was necessary before exact results could be obtained 
by precipitation with molybdic solution and magnesia mixture. The 
effect of varying the amount of solvent used was also tested. The first 
two dissolved more readily when the proportion of solvent to material 
was 500 ec. to 5 gm. than when it was 500 ci*. to 2.5 gm. With 2 per 
cent citric acid solution the larger the proportion of solvent to material 
the greater the amount of phosphoric acid dissolved in every instance. 

A compost of ground peat and urine was prepared and portions were 
placed in flasks, to which the various preservative 4 materials were added. 
The mixtures were weighed and examined June 10 and allowed to stand 
until December 19, when they were weighed and examined again to 
determine changes in both phosphoric acid and nitrogen. Where the 
crude phosphate and magnesia preparation were used as preserva¬ 
tives there was a practically insignificant increase of citrate soluble 
phosphoric acid. With the superphosphate-gypsum, on the other 
hand, there was such a great decrease as to indicate the formation of 
tricalcium phosphate from monocaleium and dicalcium phosphate in 
the presence of the ammonia and ammonium carbonate formed. 

There was a considerable loss of nitrogen from the compost in every 
case, but it must be remembered that a large part of the nitrogen was 
originally in a very easily decomposable form. It appears, however, 
that the use of preservatives is at best only one of the means of pre¬ 
venting the loss of fertilizing value of manure. The proper construc¬ 
tion of the manure heap is probably a more important means. 

The value of leather refuse, J. B. Lindsey {Jour. Amer. Chem. 8oc ., 
18 (1896), No. 7, pp. 565-575 ).—This recordvS a continuation of work com¬ 
menced in 1894, 1 and gives the results of experiments on oats during 

1 Massachusetts State Sta. Rpt. 1891, p. 290; Agl. Soi., 8 (1894), Nos. 2, p. 49; 3, 
p. 98. 
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1894 and ISO. 1 ). The plan of experiment and the materials used were 
practically the same during each year. The conclusion is drawn “that 
dissolved leather when properly prepared yields as available a source of 
nitrogen as the average animal matter used for fertilizing purposes. 
The quantity of nitrogen obtained by the plants from sodium nitrate 
being represented as equal to 100, the quantity obtained from dissolved 
leather during 2 years lias been shown to be equal to 70.” 1 

The r61e of fat in fertilizers, J. II. Vookl. (Dent, landw. Prime, 23 
(189(1), No. 7/, p. 659 ).—It is stated that in all fertilizers applied in tlie 
fall or early spring a certain amount of fat, such as is present in pou- 
drette, is beneiieial. This is especially true in case of sandy soils in 
which it is desirable to retard decomposition of organic matter. Only 
in cases where quick action of the nitrogen is desired is fat harmful. 

Fertilizers (If imrnppi ttta. Jipi. 1895, pp. 18-5(1, 99-101).— This is a 
general discussion of the most economical use of fertilizers based upon 
tlie experience of the station in the use of fertilizers on different kinds 
of soil and analyses and valuations of 28 samples: 

“The first eHSontial iu fertilizing land is to secure and maintain an abundant sup¬ 
ply of humus in all soils hy the use of leguminous plants; on soils which are rich in 
lime use potash freely with but little phosphoric acid; on soils which are poor in 
lime use phosphate fertilizers freely with hut little potash, and use nitrogenous ferti¬ 
lizers only where humus is deficient and plant growth is weak. 

“When largo amounts of fertilizers have been usod wo have found it more profit¬ 
able to apply them broadcast before planting, but where the application is small (300 
lbs. or less per acre) we found it better to put it in the drill and mix thoroughly with 
the soil.” 

The contest of the Holland experiment stations against the 
adulteration of kainit with chlorids, A. Mayeij (Landic. Veen. Ntat. 
■17 (1896), No. 1-5, pp. ■’1/7-387). —Sjollema, of the Groningen station, 1ms 
published analyses of kainit collected in Holland which contained very 
variable amounts of c.bloriu, in tlie majority of cases much more than 
genuine kainit contains. Subsequently in reporting the results of 
analyses of such materials the rule was adopted of stating that those 
samples containing an excessive amount of chlorin (over .‘50 per cent,) 
were not true kainits. This lias provoked the opposition of the ferti¬ 
lizer manufacturers, but. it is insisted that they have no right to sell 
much of the potash salt at present on the market under the name of 
kainit. They are justified iu using only Rome such general term as 
“ potash salt” to designate it. 

Report for 1895 of the chemical laboratory of the Agricultural 
Institute of Alnarp, M. Weibull (Chan. Zip., 20 (189(1), No. (17, pp. 
619, 650).—A brief report on the analyses made, such as fertilizers 
(including herring guano), feeding stuffs, and dairy products. Herring 
guano is said to be manufactured at 16 factories on the west coast of 
Sweden. S everal samples analyzed contained 10.6 per cent of nitrogen, 

i Connecticut State Sta. Rpt. 1893, p. 99 (E. S. R., 8, p. 387). 
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4.2 per cent of phosphoric acid, anti O.S per cent of potash* The fat 
content, formerly 11 to 1C per cent, was in some cases as low as 2.5 per 
cent. 

The water content of 618 samples of butter from 115 creameries was 
determined. This varied from 10.3 to 17.29 and averaged 13.72 per cent. 

On the supposition that stable manure is used, in what manner can the sys¬ 
tem of farming light soils be changed, or modified, so as to secure a higher net 
yield? K. Geiger (Dent, landio. Presse, 23 (1800), Xos. S3, pp. 742, 743; 84 , p. 733; 
87, p. 775; 88, p. 784; 80, pp. 700 , 701; 90, pp. SOU, 801; 01, p. 8n7; 92, pp. 810, 817). 

Influence of the proportion of the fertilizing constituents on the yield, J. 
Raulin (Ann. Sci. Agron., ser. 2, 1 (180b), Xo. 3 , pp. 404-409). 

Humus and mineral fertilizers, Maizieres ( UEngrais , 11 (1890), Xo. 11, pp. 1211- 
1213; 52, pp. 1235,1230). —An argument in favor of keeping the soil well supplied 
with organic matter, especially by means of green manures, etc., when chemical fer¬ 
tilizers are used. 

The management of barnyard manure, J. Konig (Landw. f'ers. Slat. Miinaler, 
Eine Denkschrift , 1890, pp. 208-215 ).— This is a review of the work of this station in 
this line since its organization 1 as well as of the -work of other investigators. 

The conclusions reached are that the manure pile must he carefully constructed 
and protected from extremes of moisture and sunshine. It should he kept moist hut 
not wet. It is well to turn cattle in upon it occasionally to tramp it down, and thus 
exclude excess of air. When the heap is completed it should he covered with earth. 
If these precautions are observed the use of preservatives may he dispensed with. 
The profitableness of the use of the latter in any case is determined hy their cost. 

Conservation of stable manure, L*. (litANDEAr {Jour. Agr. PraL, 00 (IS90), II, 
Xo. 47, pp. 747-750). 

Examinations of lime, limestone, and marl, J. Konig ( Landw . Vers. Stat. 
Miinster, Eine Denkschrift, 1890, pp. 90-1/4 ).— Analyses of a huge number of samples 
of these materials are tabulated and the role of lixno as a fertilizer is discussed. 

Origin of the nitrate of Chile, W. Newton (Per. Agron. Louvain , 1.1 (1896), Xo. 2, 
pp. 122-127). 

Nitrate deposit in South Africa (VEngrain, 11 (1890), Xo. 51, p. 1210 ).— An 
extensive deposit of nitrate of potash is reported about 25 miles north of Pretoria. 

Notes on fertilizing with phosphoric acid, Tancuk (Eilhling's landw. Ztg., 
43 (1890), Xo. 21, pp. 732-740). 

Experiments with fertilizers at the Miinster Station, Germany, J. KOnig 
(Landw. Vers. Stat. Miinster, Eine Vcnlschrift, 1890, pp. 10-29 ).— This is a part of a 
review of the first 25 years’ work of this station, and summarizes tho results of 
examinations of hone meal, guano, nitrate of soda, Thomas slag and mineral 
phosphates, Heusel’s mineral fertilizers, concentrated cattle manure, peat and feces 
mixture, town sewage, sludge, mill waste, leached wood ashes, etc. 


FIELD CROPS. 

Fertilizer experiments upon clovers, A. von Liebenberg (Mitt. 
Yer. Ford, landic. Yersuchsic. Oesterr ., 11 (1890), Xo. i, pp. 16-27 ).—In 
cooperative tests at 3 different places pliosplioric acid, phosphoric acid 
and kainit, and phosphoric acid, kainit, and lime were applied to plats 
of red clover, alfalfa and grass, and red clover and esparcet. Tabu¬ 
lated details are given for crop production, composition of soil, ami 

1 See Landw. Jahrh., 1873, p. 107; Her. Landw. Vers. Stat. Miinster, 1878, p. 203. 
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protein content of tin* hay, and notes upon the experiments. The sea¬ 
son was so favorable for liny production that the effect of the fertilizers 
was minimized, and they did not give a profit; hut superphosphate 
increased the yield on soils containing 0.172, 0.002, ami 0.07!) per cent of 
phosphoric acid, and potash on soils having a potash content of 0.85i, 
().(>2S, and 0.18 per cent, while lime increased the yield where the lime 
content was 0.20 per cent,hut did not do so where tin 1 content was 1.08 
or 0.27 per cent. The author believes that an application of lime will 
he effective only when the soil is rich in potash. 

Soil test with field corn at Dover, W. II. Bishop (Delaware Dpt. 
1895, pp. —Previous work in this line was published in the 

Animal Report of the station for 1802 (W. S. It., 5, p. 780). 

Five check plats, 1 gypsum plat, and 10 others fertilized with nitro¬ 
gen, phosphoric acid, and potash alone, and in combinations of 2 and 5, 
wore planted to corn, >lanc 2, following a crop of crimson clover plowed 
tinder. 

The yields calculated to a full stand arc tabulated. The author con¬ 
siders that, a crop of pea vines and one of crimson clover plowed under 
have kept up the fertility of ilie soil fort! years; that applications of 
nitrate of soda in combination with other elements were not profitable 
in 18!) 1; that the largest crops in 1804 followed applications of potash; 
that phosphoric acid was second to potash in this regard, and that 
either applied alone is profitable. 

Fertilizer test on sweet com, \V. II. Bimiiop (Delaware til a. Dpt. 
1895, pp. 388, 1189 ).—Evergreen sweet corn was grown on twentieth- 
acre plats differently fertilized. The plats receiving potash gave the 
largest yields,hut the author thinks this due to the protective inilnence 
of the i>otasli against an unknown disease which seriously affected 
plants on other plain. 

Maize, A. A. Brioham (lmu<j. Dm. (lotihu/en, 18911, pp. 5 /).—After 
discussing the origin, distribution, variability, and uses of maize, and 
the methods of culture followed in America, the author considers the 
relations between t lie different parts of the plant and t lie yield of grain 
in the Ijongfellow variety. The points considered wen* weight (fresh 
and air dry) of the whole plant, of plant without suckers, of the suck¬ 
ers, of leaves, and whole stalk; length of whole stalk, length of each 
internodo, diameter of eacli node, length of each sheath and of each 
leaf, maximum breadth of eacli leaf, length of the ear and weight, (air 
dry), number of kernels on each ear; weight (air dry) of the kernels on 
each ear, weight of the cob (air dry), and of tlio butt and husks. The 
data are tabulated and discussed. Among the conclusions the author 
states that an increase in the weight of corn is accompanied by an 
increase in the weight of the plant, number of kernels, length of ear, 
weight of cob, butt, husks, suckers, and leaves, an increase in the weight 
of the individual kernels, and likewise in the percentage of grain com¬ 
pared with the weight of stalks. 
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Comparing the host, plants <>1‘ this variety with those less productive, 
the author says: 

u We likewise find a favorable condition of development of* ihc plant in those parts 
which have the highest inti nonce on the nonrishmonl and development of the ker¬ 
nels; the kernels increase in number and individual weight, t be eob enlarges in order 
to hear ilie kernels, the lmtt and busks increase, the ear-hearing nodes enlarge to bo 
able to bear the oar, the lower nodes thicken and gain thereby in power of* resistance 
and support, the leaf sheaths on I Jio ear-bearing nodes aio shortened to make room 
for the outward pressure of the ear; in short a change takes place in the proportion 
of straw* and grain in fa\ or of the latter. 

“If we breed plants in which these distinguishing traits are well developed and 
which transmit the same to their descendants, which is to be expected from a rational 
selection, wo may in this way improve the yield of gram, and c.in even increase the 
total yield.” 

Cotton, S. M. Tracy (Mmiseippi Stn. Ept. 1896, pp. 6-Mo). — This is 
essentially a reprint of the data in the Annual Report of the station for 
1893 (E. S. It., 6, p. 798), with some additional matter. 

In 1894 the estimated increase from applications of 35 bu. of cotton 
seed and 250 lbs. of kainit per acre was 445 lbs. of seed cotton, and from 
double the amount of fertilizer it was 053 lbs. The increase in 1895 
from like applications was 310 and 039 lbs. per acre, respectively. The 
average yield from drill application of fertilizers has been 58 lbs. per 
acre more than from broadcast application. 

At Lake, in 1894 and 1893, 70 bn. of cotton seed and 400 lbs. of acid 
phosphate per acre gave most profitable yields. At Ilolly Springs, in 
1894, of 20 i>lats planted, 15 were manured with 250 lbs. each of kainit, 
acid phosphate, and cotton-seed meal, alone and in combinations of 2 
and 3. The largest and most profitable crops were produced where 
both acid phosphate and cotton-seed meal were applied. 

All applications of fertilizers to black prairie soil have been uniformly 
unsatisfactory. The author thinks this may be dne in part to a too 
compact subsoil, which may be remedied by growing leguminous crops 
with strong taproots. 

Experiments with oats, J. F. Hicksian (Ohio Sin. liul. l>7,pp. 18 ).— 
These experiments are mainly in continuation of work published iu 
Bulletin 57 of the station (E. S. XL, 7, p. 27). They include variety 
tests, methods of seeding, and preparation of the seed bed. 

Variety tent (pp. 1-14).—Seventy varieties were tested at the station, 
of which 29 were also tried at the substation. Tabulated data are 
given of yields of grain and straw for 3 years, and percentage of smut, 
of yield of grain for 5 years, and of weight per bushel. 

The author states that the average per cent of smutted heads in 49 
varieties of white oats was 13.69 and in 14 varieties of black oats 17.43. 
The highest average yield (over 50 bu. per acre) was decidedly in favor 
of the Seizure group, with a one-sided panicle. The Welcome group is 
the only one whose average equalled the standard weight. 

11068—No. 6-4 
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Methods of seeding and preparation of the seed bed (pp. 15— IS). —On 5 
of tlio 14 plats used barnyard manure had boon applied for the previous 
crop, in part as fast as made and in part at the time ot planting. 

Trials were made with deep and shallow drilling, broadcasting, roll¬ 
ing the land before sowing, and rolling after sowing. Plowing was 
also eompared with surfaee eulfivaiion with a dise harrow. 

“In ina mu ling ground for corn [applying | diiwtly Irom Mm ululdn during mid. 
winter, and nmnomig from the harn,\ard just before plowing . . . loft a residual 
oiicct, noticeable on tlic oat ciop following, in fit\or of the | former method) .... 

. “Seeding I in. deep gave tlio highest, results in ISJI5, but the average for a serins 
ol‘ years indicates better results from eovering about, ti in. deep. 

“On our day soil compacting the ground oiihor before or after seeding has resulted 
in lower } iolds. 

“Tlioiesults t h is ,> ear have not shown any appreciable ditforenoe between plowing 
the laud and surface cultivation as .a preparation for (lie seed, but a series of experi¬ 
ments shows a marked ditferenco in favor of plowing the land.” 

Restoring pasture, O.F.(/URTiSH(/w/f/( St a. /tul, d'J, pp. 407- i69 )*— 
In the spring of 1803 on tenth-acre plats of blue-grass pasture, on a 
gravelly soil, a trial was made of sowing clover seed at the rate of 10 
qt. per acre, following with a disc harrow, and of applying lino barn¬ 
yard manure at the rate of 40,000 lbs. per acre. Tlio yields of hay were 
increased by the two operations at the rate of 1,500 lbs. and 1,700 lbs. 
per acre, respectively. 

In a .similar experiment in 1805 on richer soil and bettor grass laud 
clover and timothy seed, mixed “in equal parts,” were sown at the rate 
of 30 lbs. per acre, followed by 2 workings with a disc and 2 with 
another harrow; gypsum was applied at the rate of 500 lbs., and liquid 
manure at the rate of 1,000 lbs. per acre. 

The author states that the increased yield was equivalent to 800 lbs. 
of hay per acre where the seed was sown and 050 lbs. where the liquid 
manure was applied. 

The plat treated with gypsum yielded less than the check plat. 
Tests of sorghum varieties, O. h. Pmnnn ( Delaware St a. Rpt . /.SW5, 
pp. 170-19/, charts s ).—A very careful study was made of 0 varieties of 
sorghum grown from seed sent out by this Department. Over 1,100 
separate stalks were measured in length, weighed in gross and stripped, 
crushed, and specific gravity and sugar content, determined in the juice. 
Tables show summarized data of crop production, composition, and 
coefficient of availability for all varieties; classification by sugar con¬ 
tent and purity for the stalks of each variety; and comparison between 
richer and poorer halves of each variety. 

The author believes improvement in sorghum must come not from 
richer varieties, but from varieties freer from poor stalks. The resist¬ 
ance of the varieties to windstorms is calculated, and charts are given 
showing graphically the changes in weight of stalks and richness and 
purity of juice throughout the ripening season. 

Graphic methods for calculation of pohtriscope results and for deter¬ 
mination of purity are shown ami discussed. 
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Field experiments with wheat, W. 0. Lai ta and W. B. Ander¬ 
son {Indiana Sta. Bid. 61 , pp. J 7-70). —This is a continuation of work 
published in Bulletin .56 of the station (E. S. E.,-7, p. 303). 

Test of varieties (p. 58).—Tabulated data give the yields for 9 varie¬ 
ties of wheat with the averages for 2 to 13 yeais. The authors note 
the comparatively indifferent yields of new varieties not acclimated 
and the continued good yield of varieties grown continuously for 5 to 
13 years. 

Quantity of seed per acre (p. 59).—Amounts varying from 2 to 8 pecks 
per acre were sown. In 1896 7 pecks gave the highest yield. Six 
pecks are recommended as sufficient on good land well prepared. 

j Early and late sowing (p. 60).—Sowing about the middle of Septem¬ 
ber is recommended. 

Effect of change of soil (pp. 60,61).—Four varieties of wheat grown at 
the station were sent to places in the northern, central, and southern 
parts of the State and the resulting wheat was returned to the station 
and grown alongside the same varieties which had been in continuous 
culture. Only 1 variety, Michigan Amber, produced more from the 
imported seed. The authors conclude that change of soil may increase 
the yield in some cases, but not in others. 

Early and late harvesting (pp. 62, 63).—Two varieties were cut when 
in the milk, soft dough, hard dough, ripe, and dead ripe stages. Har¬ 
vesting when in the hard dough stage gave the largest yield. 

Depth of plowing (pp. 63,64).—Trials were made on 10 tenth-acre plats 
of plowing 4, 6, and S in. deep, and of subsoiling below part of the 6 
and 8 inch plowings to depths of 4, 6, and 8 in. The results were 
inconclusive. 

Pho8phatic marl on wheat (p. 64).—Phosphatic marl containing 10 to 
12 per cent of phosphoric acid was applied on 2 plats at the rate of 220 
lbs. per acre and produced no perceptible effect on the yield. 

Wheat in alternation with corn with and without manure (pp. 04-66).— 
Dissolved boneblack, sulphate of ammonia, and muriate of potash were 
applied on 2 plats, horse manure on 2, and 3 plats received no fertilizer. 
The author states that the heavier applications of manure and com¬ 
mercial fertilizers returned the larger profits, with only slight difference 
between them. 

Continuous wheat growing with and icithout manure (pp. 66,67).—The 
same combinations of manures as iu the previous section, but in differ¬ 
ent amounts, were used on 7 plats on which wheat was grown continu¬ 
ously. The commercial fertilizers are reported as being used at a loss, 
while the barnyard manure returned a small profit. 

Complete and incomplete fertilizers on wheat (pp. 68-70).—Dissolved 
boneblack, sulphate of ammonia, and muriate of potash, alone and in 
combinations of 2 and 3, and horse manure, cattle manure, gypsum, 
lime, and salt alone, were applied on 12 tenth-acre plats $ 5 plats received 
no fertilizer. 
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These plats were in a 5-course rotation of corn, oats, wheat, grass, and 
grass. Except grass, each of the crops was manured, but not with the 
same amounts. The authors conclude that it is unprofitable to return 
to the land an amount of plant food equal to that removed by a maxi¬ 
mum crop; that muriate of potash (alone), gypsum, and lime acted 
injuriously; that the use of fresh horse manure on wheat has generally 
returned a profit, likewise complete commercial fertilizers in some cases j 
but that incomplete fertilizers, except dissolved boneblack, have not 
been found profitable. 

Winter wheat, O.F. Curtiss (Iowa tit a. ltuL pi>.4(il~WS ).—The 
Turkish Ked is recommended above all others for the vicinity of the 
station. 

In a comparison of the yields of wheat sown with a press drill and 
with a common drill the differences wore 18 and 10.7 bu. per acre for 
1804* and 1895, respectively, in favor of the press drill. 

Cultural value, composition, and culture of brewing barley, F. Krantz (Landw. 
Jahrb23 (189(1), No. 6, pp. 963-1006). 

Application of fertilizers at different depths for barley "and oats, A. von LlE- 
iiENiiEito (Miit. Ver. Ford, landw. Tersnchsw. Oesterr., 11 (1S96), No. 1, pp. 1-15 ).— 
Details are given of 7 cooperative experiments with barley and 8 with oats. The 
tertilizer used on part of the plats in each test was plowed under, on the other plats 
applied on the surface. Copious rainfall, which made the fertili 'era on the surface 
soluble and distributed them through the soil, made the experiments inconclusive. 

Should color of the grains guide in the purchase of barley? (Landw. Centbl. 
Posen, 24 (1896), No. 41, p. 217). 

Variety tests of barley, oats, field peas, and rape, W. M. Hays (Minnesota Sta. 
Dpt. 1892, pp. 320-351, 360,361). —Reprinted from Bulletin 1(5 of the station (E. S. R., 
8., p, 223). 

Fertilizer experiments on beets, E. von Rooskowetz, jr. (Mitt. Ver.Mrd. landw. 
Versuohsw. Oesterr., 11 (1896), No. 1, pp. 28-, 15). 

Culture and preparation of chicory, Stoumm ( Her. Apron. Lonmin , 5 (1896), 
No. 2, pp. 138-167, Jiffs. 19, eh art /). 

Ciimson clover, W. II. Bishop (Delaware 8ta. Dpt. 1893, pp. 236,237). —Tabulated 
data are given for crops of clover raised on plats differently fertilized. Muriate of 
potash gave best tosults. 

Egyptain clover and spurry, W. II. Bishop (Delaware 8la. Dpt. 1895, pp. ,237, 
1238). —Both proved failures at the station. 

Corn, H. M. Tracy (Mississippi 8ta. Dpt. 1895, pp. 35-10). —This article contains 
matter previously published in the Annual Report of the station for L898 (E, W. R., 
6, p. 798) and Bulletin 83 (E. S. R., 7, p. 198), with some additional data. 

In 1895 there was no difference in results from applying the Furman compost and 
one in which the acid phosphate was replaced by kainit. 

Score card for dent com (Agl. titudent, 3 (189(1), No. 3,pp. 13, 74).—' The scale of 
points used in the study of corn varieties in the agricultural doparimi .it of the Ohio 
State University is given, with remarks upon essential features. 

Com, C. F. CuitTibH (Iowa Sta. Bui. 32, pp. 465-467). —Of 8 varieties tested the 
largest yields were obtained from Nickel Plate, Early Yellow Rose, Stauner Yellow 
Dent, and Mortgage Lifter. 

Com experiments, W. M. Hays ( Minnesota Bta. Dpt. 1895,pp. 331-342).— Reprinted 
from Bulletin 46 of the stat ion (E. S. R., 8, p. 223). 

Cowpeas at Dover, W. II. BihiIop (Delaware 8ta. Dpt. 1895, pp. 232-336). —Oowpoas 
of the Clay and Black varieties were planted at different dates from May 18 to .July 25 
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on plats manured with, commercial fertilizers in various combinations. The yields 
are tabulated. The author concludes that the later plantings in June and early July 
are the most profitable. 

Grasses and forage plants, S. M. Tracy (Mississtyph Sta. Dpt. 1895, pp. 41-44). — 
This is a republication of matter found in the Annual Report of the station for 1893 
(E.K.R.,6,p.807). 

The Jack bean (Canavalia ensiformis) has been grown, producing 30 to 40 bu. of 
beans per aero on a thin soil. Its value as a fodder plant has not yet been determined. 

Cornstalks shredded in October and baled in November shoved no signs of molding. 
An analysis (food constituents) is given. 

Exotic vs. native fodder plants and grasses, W. Tyson (Agl. Jour. Cape Colony, 
9 (1896), Xo. 24,pp. 570, 571). 

A useful oat grass, J. II. Maiden (Agl. Cos. X. 8. Wales, 7 (1890), Xo. 9, p. 5G1, 
pi. 1). —Notes are given of an oat grass, J nisopogon itvenaceus, said to be valuable for 
pasturage in sterile, stony regions. 

Lime and lupines {Dent, landic. Fresse, 23 (1896), Xos. 91, p. 809, figs. 4; 92, p. 816, 
figs . 6). —Tho author concludes that where calcium carbonate is present in the soil to 
the extent of 0.4G per cent it has an injurious effect on lupines. Phosphate of lime 
and magnesium carbonate are oven worse, 0.5 per cent of tho latter preventing devel¬ 
opment. One per cent of Ca^PO^j kills tho lupines and 10.5 per cent works injuri¬ 
ously. Calcium sulphate was least injurious of tho lime compounds. u Tho inj urious 
effect which calcium carbonate exercises on tbo growth of lupines can bo prevented 
either by kainit or potassium nitrate or by both together. v 

Studies on the stand of plants in good and bad meadows, R. Braunoart 
(Fulding’8 landw. Zlg., 45 (1S9(J), Xo. 4, pp. 132-135). 

Thomas slag and kainit on oats, P. Petersen ( Finding’s landw. Ztg., 45 (1896), 
Do. 4, 2>1 >. 140, 141). —The yield of oats on marsh land, plowed in the fall and har¬ 
rowed in the spring with 268 kg. per hectare of Thomas slag and kainit, costing 
18.85 marks (*{*4.712), jiroduced an increase of 146.82 marks ($36,705) ; manured with 
568 kg. of the foregoing fertilizers, costing 40 marks ($10), tho yield was increased 
by 174.65 marks ($43,662), showing that a rational application of commercial fertil¬ 
izers under the present unfavorable conditions can in many cases Btill be made to pay. 

Oats, fertilizer test, C. F. Curtiss (Iowa Sta. Jiul. 32, p. 463). — An application 
of a combination of muriate of potash, gypsum, lime, salt, and wood ashes, in 2 
amounts per acre, failed to show any effect in preventing tho oats from lodging. 

Varieties of oats, C. F. Curtiss ( Iowa Sta. Bid. 33, pp. 463-465). —Of 7 varieties 
under trial tho largest yields were given by Golden, Black Russian, and Calgary 
Gray. 

Test of Polygonum cuspidatum and P. sachalinense, E. von Pbohkowetz, jr. 
(Mitt. ter. Ford, landw. Verxuehsw. Oesterr11 (1896), Xo. 2, pp. 40, 41). 

Potatoes, variety tests, S. B. Green (Minnesota 81 a. ltpt. 1895, pp. 299-.Ut7,Jig. 1). — 
Reprinted from Bulletin 45 of tho station (E. S. R., 8, p. 219). 

Field root crops, W. M. Hays (Minnesota Sta. Dpt. 1895, pp. 356-360 ).—Reprinted 
from Bulletin 46 of the station (E. S. R., 8, p. 223). 

Separating sunflower seeds from their heads, 0. O. Ormmbkk (Amer. Agr. (mid. 
ed.), 1896, Sept. 26, p. 266). —The apparatus used consists of a wooden wheel 2 in. 
thick, through which nails arc driven. The sunflower heads are held against the pro¬ 
jecting nails, which brush off the seeds. 

The geographical distribution of tobacco culture said the amount produced, 
P. Darmstadter (Inaug. Diss. Salle, 1896, pp. 99; abs. in Bot . Centbh, 68 (1S96), No. 
4 , pp. 122,123). —The author gives the total production of the world at 916.6 million 
kg.; of the United States, 240 million kg.; British India. 175 million; Russia, 70 mil¬ 
lion; Austro-Hungary,65 million; China, 50 million, and Germany, 35 million. 

Seeding to wheat in fall and winter, G. Heuz$ (Jour. Agr. Vrat., 60 (1896), 11, 
Xo. 46, pp. 725-727). 
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Studies upon seed wheat, A. \on hiusLNi.i.m, < .1////. I'rr. IWnl.hvulw. Vmuehnw. 
Oehtvrr., 11 (1890), Xo. /, pp. /A-JTests wore made of seed wheat plants grown 
for so"soral years under diileronf conditions ns (o thickness of sowing in the Hold and 
in pots. The author concludes that. other iiilluenres, especially fert ili/crs, ailed tho 
rrop much more Hum conditions of seed growth. 

Wheat, S. M.Tkac\ (MMnsippi Sta . Rpt. iso 7, pp. ff /o'). Practically a reprint of 
matter which appeared in Annual Keporl of tho Hint ion for INS® (K. K. !{.,(>, p. 80(>). 

Variety tests of wheat, W. M. IIavh {Minmsota sta. Rpt. fSIti, pp. ,li 
Boprinied from Bulletin l<> of the station (M. N. h\,8, p. 222). 

Tillage experiments, \V. M. 11 a\ s ( Minnesota Sta. Rpt. ISOO, pp. .iSDOSO ).—Ro- 
priniod from Bulletin US of tho station (K. K. K.,8, p. 222). 

The method and cost of grain production in the provinces of Santa Fe and 
Cordova ( Mitt. (lout. htndw. (Uh.% It ( 1890), A vs. A7, pp. S; 1(1, pp. 8; 7", sup. pp. ,S). 

Miscellaneous crops, S. M. Tracy (Mississippi Sta. Rpt . AVfU, pp. 40-fS). —Largely 
matter which appeared in Annual Boport of tho station for 18113 (NS. K. It., <S, p. 807). 

Bnmie pi anted in 1800 lias made fair crops since 1801. Jute lias also been grown 
huccosr fully. 

Sunn hemp (('rotataria juneca) has proved of no value by reason of its eonrso liber, 
sineo true hemp can ho giwni so cheaply at the station. 

Caflaigro has horn grown at the station for 2 years with unsatisfactory results. 

Silos and silage, I). <). NontHK (Jlrfjhiia Sta. Huh pp. ?/7-»SYa).—'T his is a popu¬ 
lar article on tho subject, treating of the history ol* tho system, a simple excavation 
in the ground used as a silo, location of silo, size and form of silos, varieties of corn' 
and amount of seed, cutting and storing, capacity of silos, silos on tho station farm, 
and expense of tilling. While an unwalled pit will preserve the fodder successfully, 
the author considers a rectangular wooden silo best. 

Drying grains (Vent, lantlw. Presse, (7«s\W), Xo. W,pp. S~>9, MO). 

Experiment in rotation of crops, W. II. Bishop (Delaware Sta. Rpt. IS0~> } pp. JJ0, 
840 ).—A report of progress is made on a tost of the effect of a leguminous crop 
coming between 2 grain crops. 

Cross rotation experiments, X. M. Hays (Minnesota Sta. Rpt. 1SIK 7, pp. 809- 
X, J ).—'Reprinted from Bulletin Hi of the station (M. H. K., 8, p. 223). 


HORTICULTURE. 

Experiments with cauliflower iu the greenhouse, M. II. Buok- 
witxi (IhUtiaur Sta. Rpt. tN!k“>,pp. Ril-lti /).—()neachof 2 .similar green¬ 
house benches 22 cauliflower plants »m sot 111 in. apart in row s 1H in. 
apart. One bench wan given surface watering and the other received 
the same amount of water through a row of 2-ineIi horseshoe tile placed 
on the bottom of the bench. The weight of each plant at the time of 
harvesting and of the hosuls as ready for market are given. The sub- 
irrigation bench produced 20 heads averaging 12.7 oz. and the surface 
watered bench 21 heads averaging 10.6 oz. 

One bench of tho greenhouse was planted with 64 plants 12 in. apart 
each way and divided into 4 equal plats for a fertilizer experiment. 
One plat received no fertilizer and the others 4 oz. of nitrate of soda, 
8 oz. of muriate of potash, and 8 oz. of acid phosphate, respectively, 
the fertilizers being ajjplied in 4 equal portions. Tho weight of each 
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plant and head are given. The number and average weight uf heads 
on each plat are shown in the following table: 

liffeot of different fertilizer* on caulijiou'er. 


JVrtili/er. Nuuiber I Average 

of lit* Us I 'tvoiglit. 


None. 

Nitrateoi BoUa... 
A<id phosphate.. 
Muriate ot potash 


Tomatoes, M. II. Beckwith ( Delaware ISta. Bpt. 1835, pp. 137-131 ).— 
To ascertain how much nitrate of soda can safely be applied to plants 
in setting out, solutions of different strength were used to water the 
plants. One group of plants received 3.5 grains of nitrate per plant, 
in one-half pint of water poured directly about the roots, and the plants 
of the other groups received 7,14, and 21 grains, respectively. One 
group served as a check, the plants being given water only. The plants 
were set on June 10, and ou June 23 all of those watered with the 
strongest solution were dead, only 1 plant of each of the next two 
groups was living, 7 were alive in the group receiving 3.3 grains, and 
all in good condition in the check group. The author concludes that 
“only a small amouut of nitrate of soda can be applied direetly to the 
roots of tomato plants when transplanting.” Quite heavy applications 
can be made without injury to the plants if applied to the surface of 
the ground or worked into the soil. 

Notes are given upon 51 varieties of tomatoes grown at the station. 

Apple culture, L. P. Kinney ( Rhode Island Sta. Bui. 37, pp. 31-15, 
figs. 8). —This bulletin consists mainly of popular directions for the 
cultivation and care of established orchards. The author urges the 
necessity of fertilizing apple trees as much and as regularly as the 
ether cultivated crops. He recommends crimson clover as a nitrogen 
gatherer, but finds that it can be depended on only as a summer or 
catch crop, as it frequently winter kills in the State. Directions are 
given for culture of the plant in orchards and figures illustrating its 
habit of growth. 

The need of a good supply of water when the apples are maturing 
is emphasized, and cultivation and mulching are recommended as 
moisture couservers. 

To show the need for the apple of light and air, two branches of 
equal size were cut from each of 10 trees in different parts of an orchard 
in which the trees were planted too close. “The limbs selected were 
about 1 in. in diameter, and in each case one was taken that was fully 
exposed to sunlight and the other where partially shaded. When the 
limbs were taken to the laboratory, where the buds were counted, the 


Out ion. 
30.75 
10.50 
11.06 
31.20 
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action of the sunlight in promoting the formation of fruit buds was 
apparent." In every case but om 1 there wen* more buds upon the 
branch exposed to the ligld, and the averages wen*: Limbs in sunlight, 
181! dusters of (lower buds; limbs in partial shade, 180 (‘lusters. By 
skillfully shortening in and thinning ilu* branches of Hat topped trees 
in crowded orchards their tops can be restored to a more nearly conical 
form, light and air more freely admitted, and bearing capacity of the 
trees often greatly increased. 

The author considers spraying essential to success in apple growing, 
and gives a formula for Bordeaux mixture with Paris green which has 
worked well at the station. 

The apple maggot is very injurious to apples in the St,ate, appear* to 
be increasing rapidly in numbers, attack* all varieties, and renders 
worthless the fruit on thousands of trees of the subacid varieties. From 
beneath 8 trees in different localities soil was collected, silted, and 
examined for pupa* of this maggot, and the numbers found in areas 0 
in. square and 1 in. in depth varied from 0 to (I. The fruit was worth¬ 
less in all eases where 5 or 0 jmpa* were found and only slightly wormy 
where 1 pupa was found. It was estimated that 12,800 pupa* wore 
secreted in the soil beneath the tree of Yellow Bellllower where i> pupa* 
were found in the area examined* The author believes that poultry 
confined beneath the trees would materially lessen the number of pupa*. 

Varieties of apples, T. J. Burrill and (k W. McjOltter (Illinois 
Sta. Bid. 18, pp* $07-3 /<s).—A brief history is given of the orchard of 
the university from 1869; remarks upon pests, soil treatment, life of 
trees, and identity of varieties; descriptions of 18 varieties which have 
given most promise of usefulness and of KSO varieties (including syn¬ 
onyms) which have fruited on tin* station farm, and a list, of 804 trees 
which were planted lmt did not live to bear fruit. 

The 18 selected varieties, arranged according to season, are William 
Prince, Bed Stripe, Hicks, dole <juiiu»c, Large Yellow Siberian drab, 
Jeffcris, Sharp, Utter, Jonathan of Buler [ t|, Sweet Bellllower of Wyan¬ 
dotte County | }|, McLellan, Iligby Sweet, Mansfield Russet,, Westfield, 
Coon lted, Ned, Indiana Favorite, and Royal Limbertwig. 

Preliminary investigation of the effect of the overflow of salt 
water upon the health and fruitfulness of peach trees, M. II. 
Beckwith (Delaware Ma. Itpt. W.>, pp. 180-1 High tides have at 
diilerent times overflowed many peach orchards in the State, and it was 
claimed that such orchards were fruitful when the others in the State 
were barren, and that they were free from yellows. The author inves¬ 
tigated the subject and found it to be a fact “that orchards in tlio 
vicinity of large ponds and streams of water were the ones producing 
a crop of peaches and in very many instances the land bad been over¬ 
flowed by salt water,” but he thinks this due to the protective presence 
of the water during a general freeze which occurred at the time of one 
overflow and which injured the trees not thus protected. 
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The trees exposed to the action of the salt water were vigorous and 
healthy and the foliage of a deeper green color than that of trees on 
higher land, though in one instance the fruit appeared decidedly lighter 
in color. “There was no indication that such trees were any more 
exempt from the yellows/ 1 

Some advances in breeding fruits and shrubs, J. L. Bunn and 
hT. E. Hansen ( Low a tit a. Tint. 32, pp. ltid-103, fign. /).—This is a prog¬ 
ress report upon experiments made at the station in the cross fertiliza¬ 
tion of roses, gooseberries, strawberries, grapes, plums, pears, and 
apples. In most cases flowers and fruits have not yet been produced, 
so that final results can not be given, but apparently successful crossing 
has been accomplished with the production of healthy plants. 

The work upon roses is in continuation of that recorded in Bulletin 
22 of the station (E. S. R., 5, p. 985), the crosses being the best garden 
roses upon the Russian Roxa rugosa. The pollenization was made in 
1892, and during 1895 the resulting plants “have made a rampant 
growth which has been unfavorable for the blossoming of such young 
plants. As a rule, the hybrids showing most variation from the Rosa 
rug oh a mother liav# not bloomed, while those following more nearly the 
mother in leaf and habit have given more bloom/ 1 

Descriptions are given of 2 seedlings resulting from fertilization with 
pollen of General Jacquiminot, one producing a larger, more perfectly 
double flower than the General Jacquiminot and the other having a 
very profuse and long-continued blooming habit, and blossoms of vivid 
color and great fragrance. Figures illustrate these seedlings and the 
parents. 

Descriptions are given of 11 plum hybrids which “have given some 
evidence of value.” 

The work upon apples is in continuation of that reported in Bulle¬ 
tin 14 of the station (E. S. R., 3, p. 223). The only seedling that 
fruited vs as from “Silken Leaf crossed with Osceola i>ollen, and it con¬ 
firms the belief expressed in 1891, viz, that the hardiness follows 
largely the mother variety, and that the fruit most frequently is modified 
by the male parent. The tree appears to be a true iron-clad, and the 
fruit closely resembles the Osceola in size, shape, color, quality, and 
season.” 

Suggestions for the planting of shrubbery, L. n. Bailey {New 
York Cornell tita. 7>ul. 121, pp. If1-446, Jigs. 20).—X discussion in popu¬ 
lar form of landscape gardening “for the betterment of home grounds 
in rural communities.” The author emphasizes the idea that each 
yard should he a picture with a distinct individuality, and treats of the 
proper handling of foliage masses and the greensward for the securing 
and retaining of natural effects. Some specific examples of artistic 
planting are given, with diagrams and figures. 

Variety testa of beans, W. M. H vys (Minnesota Sta . Itpt. 1893, p. 853). —Reprinted 
from Bulletin 46 of the station (E. S. R., 8, p. 231). 
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action of tlie sunliarLt in promoting the formation of fruit buds was 
apparent." In every case but one there were more buds upon the 
branch exposed to the light, and the averages were: Limbs in sunlight, 
182 clusters of flower buds; limbs in partial shade, 13C clusters. By 
skillfully shortening in and thinning the branches of flat topped trees 
in crowded orchards their tops can bo restored to a more nearly conical 
form, light and air more fieely admitted, and bearing capacity of the 
trees often greatly increased. 

The author considers spraying essential to success in apple growing, 
and gives a formula for Bordeaux mixture with Paris green which has 
worked well at the station. 

The apple maggot is very injurious to apples in the State, appears to 
be increasing rapidly in numbers, attacks all varieties, and renders 
worthless the fruit on thousands of trees of the subacid varieties. Prom 
beneath 8 trees in different localities soil was collected, sifted, and 
examined for pupie of this maggot, and the numbers found in areas 6 
in. square and 1 in. in depth varied from 0 to 6. The fruit was worth¬ 
less in all cases where 5 or 6 pupae were found and only slightly wormy 
where 1 pupa was fonnd. It was estimated that 12,500 pnpaB were 
secreted in the soil beneath the tree of Yellow Bellflower where 5 pupae 
were found in the area examined. The author believes that poultry 
confined beneath the trees would materially lessen the number of pupae. 

Varieties of apples, T. J. Btjrrill and G-. W. McCluer (Illinois 
Sta. Bui. 45, pp. 297-348 ).—A brief history is given of the orchard of 
the university from 1869; remarks upon pests, soil treatment, life of 
trees, and identity of varieties; descriptions of 18 varieties which have 
given most promise of usefulness and of 550 varieties (including syn¬ 
onyms) which have fruited on the station farm, and a list of 304 trees 
which were planted but did not live to bear fruit. 

The 18 selected varieties, arranged according to season, are William 
Prince, Bed Stripe, Hicks, Cole Quince, Large Yellow Siberian Crab, 
Jefferis, Sharp, TTtter, Jonathan of Buler [ t], Sweet Bellflower of Wyan¬ 
dotte County [ ?], McLellan, Higby Sweet, Mansfield Kusset, Westfield, 
Coon Bed, Bed, Indiana Favorite, and Boyal Limbertwig. 

Preliminary investigation of the effect of the overflow of salt 
water upon the health and fruitfulness of peach trees, M. H. 
Bbokwith {Delaware Sta. Bpt. 1895, pp. 150-152 ).—High tides have at 
different times overflowed many peach orchards in the State, and it was 
claimed that such orchards were fruitful when the others in the State 
were barren, and that they were free from yellows. The author inves¬ 
tigated the Bubject and found it to be a fact “that orchards in the 
vicinity of large ponds and streams of water were the ones producing 
a crop of peaches and in very many instances the land had been over- 
floored by salt water,” but ho thinks this due to the protective presence 
Of the water during a general freeze which occurred at the time of one 
Overflow and which injured the trees not thus protected. 
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The trees exposed to the action of the salt water were vigorous and 
healthy and the foliage of a deeper green color than that of trees on 
higher land, though in one instance the fruit appeared decidedly lighter 
in color. u There was no indication that such trees were any more 
exempt from the yellows.” 

Some advances in breeding fruits and shrubs, J. L. JBudd and 
IT. E. Hansel (Ioica Sta. Bui. 32, j)]i. 486-19b, figs. J). —This is a prog¬ 
ress report upon experiments made at the station in the cross fertiliza¬ 
tion of roses, gooseberries, strawberries, grapes, plums, pears, and 
apples. In most cases flowers and fruits have not yet been produced, 
so that final results can not be given, but apparently successful crossing 
has been accomplished with the production of healthy plants. 

The work upon roses is in continuation of that recorded in Bulletin 
22 of the station (E. S. R., 5, p. 985), the crosses being the best garden 
roses upon the Russian Rom rugosa. The pollenization was made in 
1892, and during 1895 the resulting plants “have made a rampant 
growth which has been unfavorable for the blossoming of such young 
plants. As a rule, the hybrids showing most variation from the Rosa 
rugosa mother hav£ not bloomed, while those following more nearly the 
mother in leaf and habit have given more bloom.” 

Descriptions are given of 2 seedlings resulting from fertilization with 
pollen of General Jacquiminot, one producing a larger, more perfectly 
double flower than the General Jacquiminot and the other having a 
very profuse and long-continued blooming habit, and blossoms of vivid 
color and great fragrance. Figures illustrate these seedlings and the 
parents. 

Descriptions are given of 11 plum hybrids which “have given some 
evidence of value.” 

The work upon apples is in continuation of that reported in Bulle¬ 
tin 14 of the station (E. S. R., 3, p. 223). The only seedling that 
fruited was from “Silken Leaf crossed with Osceola pollen, and it con¬ 
firms the belief expressed in 1891, viz, that the hardiness follows 
largely the mother variety, and that the fruit most frequently is modified 
by the male parent. The tree appears to be a true iron-clad, and the 
fruit closely resembles the Osceola in size, shape, color, quality, and 
season.” 

Suggestions for the planting of shrubbery, L. H. Bailey (New 
Yorlc Cornell fita. Bui. 121, pp. 441-446, jigs. 20 ).—A discussion in popu¬ 
lar form of landscape gardening “for the betterment of home grounds 
in rural communities,” The author emphasizes the idea that each 
yard should be a picture with a distinct individuality, and treats of the 
proper handling of foliage masses and the greensward for the securing 
and retaining of natural effects. Some specific examples of artistic 
planting are given, with diagrams and figures. 

Variety testa of beans, W. M. Hats (Minnesota Sta. Rpi. 1895 , p. 365 ).—Reprinted 
from Bulletin 46 of the station (E. S. R., 8, p. 231). 
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Growing castor beans {Florida Agriculturist, 21 (J 1896), No. 1, p. 6). 

Mushroom growing, G. C. Watson ( Jmer. Florist , 12 (1896), No. 4IS, p. 315, fig. X ). 

Notes on mushrooms, E. Eo/e (Did. iSoc. 2fgcol. France, J3 (/&9d), Wo. /, pp. 
143-118).— Diieetions arc given for distinguishing between edible and poisonous 
mushrooms. 

Tomatoes, ft. B. Green (Minnesota Sta. Ilpt. 1895, pp. 318-820, Jigs. J).—Reprinted 
from Bulletin 45 of the station (E. S. E., 8, p. 223). 

Tomatoes under glass, W. E. Britton (Garden and Forest, 9 (1896), No. 462, pp. 
526, 527). 

Care of frames in winter, W. X. Craig ( Garden and Forest, 9 (1896), No. 460, pp. 
506-50S). 

Apples of Tennessee origin, R. L. Watts ( Tennessee Sta. Bui., Vol. IX, No. 1, pp. 
34, figs. 20). —By means of letters and circulars sent to farmers and fruit growers 
throughout the State the location has been ascertained of about 100 seedling apple 
tiees of more or less merit. Fruit from many of these trees was studied, described, 
compared with well-known varieties, and photographed at the station. Twenty- 
seven varieties considered valuable, at least in the vicinities of their origin, are 
described, and 20 of them figured in the bulletin. Extended notes are given upon 
the history of the Ben Davis and Paragon varieties. 

Varieties of apples for Delaware, M. H. Beckwith (Delaware Sta. Bpt. 1895, 
pp. 114-15S). —Some remarks are made upon the necessity for careful testing of 
varieties for culture in the fttate, and a list given of 180 varieties growing from 
scions in an orchard under station control. * 

Pineapple, analysis and manure, J. J. Bowrey (Bui. Bot. Dept. Jamaica, n. sei\, 
S (1896), No. 10, p. 286). —Analysis of the ash gave potash 49.42, magnesia 8.80, cal¬ 
cium carbonate 12.15, and phosphoric acid 4.08 per cent. Suggestions are given for 
the proper manuring of this crop. 

Pineapple growing under glass, N. Butteiibach (Jmer. Gard17 (1896), No. 105, 
pp. 817-819, pi. 1). 

Culture of the prune, J. E. Gordon (California Fruit Of on er, 20 ( 1S96 ), Wo. 1, p. 1). 

French prunes, methods of their preparation, E. Conner (Gard. Chron., ser.8, 
20 (1896). No. 522 , p. 780). 

Hints on starting an orchard, W. W. Ntevens {Jnur. Gard., 17 (1896), No. 105, 
pp. 823, 824). 

Transplanting large trees. E. A. Long {Jmer. Gard., 17 (1896), No. 105, pp. 819, 
820, jig. 1). 

Raspberries, M. H. Beuovhti (Delaware Sta. llpt. 1895, pp. 149,150). —Notes are 
given on 10 varieties of raspberries, 1 uiriety of blackbeiry, and the Japanese 
wineberry. 

Strawberries, M. H. Betkwitii (Delaware Sta. JRpt. 1895,pp. 140-149). —Notes are 
given upon 93 varieties grown at the station, with tin indication of the amount each 
suffered from blight. The 10 varieties selected as best for home use are Beverly, 
Bomba, Brandywine, Bubach, Gandy, Greenville, Hannon, Michel Early, Shuster, 
andSmelzer; for market: Bubach, Brandywine, Greenville, Harmon, Michel Early, 
Mrs. Cleveland, Muskingum, Pearl, and Phillips. 

Small fruits, variety tests, S. B. Green (Minnesota Sta. Itpt . 1895 , pp. 321-385, 
figs. 2 ).—Reprinted irom Bulletin 45 of the station (E. S, R., 8, p. 231). 

Packing and handling grapes (Jtural New Yorler, 55 (1896), No. 2436, p. 355). 

Fifteenth congress for wine culture at Heilbronn, September 12 - 16 , 1896 
(Chen. Ztg ., 20 (1896), No. 77, pp. 743-745). —Questions relating to manuring, inju¬ 
rious insects and fungi, and fermentation were discussed. 

Grapes, M. H. Beckwith (Delaware Sta. Bpt. 1895, pp. 184-139). —Notes are given 
Upon 63 varieties grown at the station. 

Choice of grape stocks, D. Rayaz (Btv. Fit., 1895; dbs. in Ztschr. Fflanzenkrank., 
$ {Jfe06) y No. 5, pp.SSC, 237). —Discusses and classifies American grapevines according 
ft i£$it reaiptanoe to phylloxera. 
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Chestnut oulture for fruit, W. A. Buckiiout ( Pennsylvania Sta . Bui. 36, pp. IS, 
pis. 8). —A popular bulletin containing general remarks upon the chestnut industry, 
the chestnut tree and its habits, and native and foreign varieties; and directions for 
selection of location for orchards, for sprouting seeds and transplanting young plants; 
grafting, and harvesting. 

The rose, its culture and care, R. Better (Die Bose, ihre Anzucht und Pflege. Frank¬ 
furt a. 0. .• Tromtz8ch und Sohn, 1896, pp. 222, figs. 138).—- A practical handbook of 
rose growing. 

Our window gardens, G. W. Carver ( Iowa Sta. Bui. 32, pp. 316-333, Jigs. 2). — 
Detailed descriptions are given for culture of the calla lily, freesias, and white- 
flowered tobacco (Hxcoiiana affinis); directions for rooting cuttings by different 
methods, for raising plants from seed, and for watering, and notes upon diseases. 

Horticultural work at Mississippi Station ( Hississippi Sta. Bpt. 1803, pp. 
62-69). —Brief notes without detailed results are given upon 10 varieties of apples, 
16 of pears, and 3 of Japanese plums grown at the station. The methods of the 
station in the culture of grapes and strawberries are outlined and lists given of 
varieties succeeding best. Mention is also made of unsuccessful attends to raise 
Japanese persimmons, goumi, currants, gooseberries, raspberries, and blackberries. 

An outline of a course in horticulture, W. M. Munson - (Garden and Forest, 10 
(1897), Ho. 468,pp. 2,3). —An outline is given of a course of horticulture that is based 
upon the Cornell course. 

Horticulture in the five divisions of the world* C. Baltkt {ISHorticulture dans 
les cinq parties du monde. Troyer: Lacroix, pp. 776). —Reviewed in Rev. Sci8ir . 4,6 
(1896), Ho. 73, p. 783. 


SEEDS—WEEDS. 

(termination of hulled and unhtilled timothy seed, W. H. Bishop 
{Delaware Sta. Rpt. 1895, p. 240). —Germinator and plat tests were made 
of timothy seed to ascertain the effect of the removal of the hulls from 
the grain. In the germination apparatus the original sample gave 63 
per cent vitality, while the hulled seed gave 56 and the unhnlled 72 
per cent. Four samples of each were tested. In the plat trials no 
difference could be detected either in the germination or subsequent 
crop. The slight depreciation in the germination of the hulled seed is 
thought to be due to injury to the seed duriug threshing. 

Copper sulphate and germination, W. H. Evans ( V. 8. Dept . Agr., 
Division of Vegetable Physiology and Pathology Bui. 10, pp. 24). —A sum¬ 
mary is given of numerous reports on the effect of solutions of copper 
sulphate on various kinds of seed treated for the prevention of fungus 
diseases. A detailed report is also given of experiments conducted by 
the author in which is shown the effect of different strengths of copper 
sulphate solution on the germination of oats. Soaking seed for more 
than 15 minutes in solutions of greater strength than 1 per cent was 
found to retard and destroy germination to a considerable degree. 
Experiments tended to show that previous soaking of seeds for a short 
time in water prior to treating them with the fungicide would prevent 
much of the injury arising from the use of even the stronger solutions* 

Effect of bisulphid of carbon on the vitality of seed and plants, 
M, H* Beckwith {Delaware Sta . Rpt. 1895 , pp. 152,153). — The effect of 
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treating wheat with carbon bistilphid before planting was tested and 
the germination in 2 lots of 1,000 seed each was not influenced to any 
practical extent. 

Strawberry plants were subjected to the fumes for 1 hour before 
planting and they suffered considerable injury. Plants may be treated 
while growing without injury. 

Experiments to destroy horse nettle, M. H. Beckwith (Dela¬ 
ware Sta. Bpt. 1895, pp. 153, 151 ).—Experiments were conducted to 
destroy Solatium carolinense, locally known as Sodom apple, sulphuric 
acid and kerosene being employed. The results showed that they were 
efficient only so far as they penetrated the roots, which was but a few 
inches, the plants readily sprouting from below. Only frequent culture 
and digging out the roots proved certain means of eradication. 

A new germinating apparatus, H. F. Jonkma^ (Bot. Centbl., 68 (1896), No. 8, pp. 
854-256, fig. 1). 

Weeds in our fields, W. M. Hays (Minnesota Sta. Bpt. 1895, pp. 378-883, pU. 2 ).— 
Reprinted from Bulletin 46 of the Rtation (E. S. R , 8, p. 234), 


DISEASES OF PLANTS. 

Ammoniacal solutions of copper carbonate, 0. L. Penny (Dela¬ 
ware Sta. j Rpt 1895, pp. 206, 207 ).—The author calls attention to the 
economy of using dilute solutions of ammonia in the preparation of 
ammoniacal copper carbonate solutions. Dilute ammonia will dissolve 
more copper carbonate than the stronger solutions. In general prac¬ 
tice in preparing this fungicide the author recommends diluting the 
ammonia nine-fold before applying it to the copper carbonate, this solu¬ 
tion to be still further diluted one hundredfold before using. 

Rust in wheat conference, D. McAlpine and W. Lowrie (Agl. 
Gaz . N. 8 . Wales, 7 ( 1 ^ 96 ), Xo. 7, pp. 438 - 113 ). — At the meeting of this 
conference held in Melbourne in May, 1896, the committee made a final 
report in which the general work attempted was outlined. The oppo¬ 
sition of the millers to rust-resistant wheats is shown to he inapplicable 
to the recommendations of the conference since the varieties suggested 
as resistant are not to be classified with the maccaroni wheats, but are 
of the same grade as the best Minnesota and Hungarian varieties of 
bread wheats. 

The work of the nomenclature committee in determining and classi¬ 
fying varieties of wheat into rust resistant, rust escaping, and rust 
liable is commended, and it is recommended that it be continued. 

Although no effective means can be advanced for preventing rust in 
wheat, yet the risk from loss may be lessened by following as far as 
possible these suggestions: 

Early ripening varieties should be cultivated. Where late varieties 
are used early sowing should be adopted, and the gram should be 
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sown thinly, with due regard to the habit of tillering and local condi¬ 
tions of climate and soils. Rust-resistant and rust-escaping varieties 
should "be grown more extensively. When sowings are unavoidably 
late, early ripening varieties should be sown and phosphatic fertilizers 
used to hasten the maturity of the plant. The sowing of varieties espe¬ 
cially liable to rust should be abandoned, and where new varieties are 
introduced the farmer is advised to sow them only on a small scale to 
test their adaptability rather than risk the whole harvest. 

The conference gave the following general conclusions: 

u It is of opinion that there is no possible treatment of the seed that will protect 
the plants growing from it from the attacks of rnst. Fnrtlieimore, that the notion 
that rust-shriveled seed can be sown with as good lesults as plump ^eed is erroneous. 
Of the many practieal details which have been demonstrated experimentally as cal¬ 
culated to diminish the prevalence of rnst the conference emphatically recommends 
the following: 

“That seed wheat be allowed to ripen fully, and be carefully stripped or threshed. 

“ That seed wheat be graded, and the larger and heavier grains selected ior seed. 

“That the utmost care should be adopted to insure that the varieties of wheat 
selected for seed be pure and true to name.”' 

A leaf blight of the tomato, F. D. Chester (Delaware 8ta. Bpi. 

1895 , p. 123, Jigs. 2). —The author figures and briefly describes a leaf 
blight of tomato which was first observed duriug the summer of 1894. 
The fungus spores are said to be the same size as those described by 
Saccardo from Argentina under 8eptoria lycopersici. Its identity is not 
affirmed. 

Blight affecting the body of pear and apple trees, M. H. Beck¬ 
with ( Delaware 8ta. Bpt. 1895, pp. 158,159). —Brief notes are given of 
a blight of apple and pear trees, the diseased trunks of which gave 
every appearance of being attacked by the common pear blight (Micro¬ 
coccus amylovorus). Thorough washing of the diseased portions of the 
trees with Bordeaux mixture seemed beneficial in arresting the progress 
of the disease. 

Investigations on the sulphuring of hops, J. Beherns ( Wochenschr. Brauerei, 

1896, pp. 946-048). 

The diseases of sugar cane, J. Rat {Bui. Boo. My col. iVoncc, IS (1896), J Vo. 4,pp. 
189-148 ).—A r£sum£ is given of some of the more important publications relating to 
sugar cane diseases. 

Notes on sugar cane diseases, F. A. F- C. Went (Ann. Bot10 (1896), pp. 588-600 , 
pi. 1 ).—Notes are giveu of the red smut (CoUetotrichum falcatum) and the pineapple 
disease (Thiel ariopsis ethaceticus). Both fungi are saprophytic but are apparently 
wound parasites producing the two diseases. The author dissents from the opinion 
of Massee relating to Trichosphari nacchari and Meluneonium sp. The latter is said 
never to be found on other than dead canes. 

Smut in wheat, W. M. Hays (Minnesota JSta . Bpt. 1805, pp. 36J-3G8 ).—Reprinted 
from Bulletin 46 of the station (E. S. R., 8, p. 237). 

Strawberry rust (Garden and Forest, 9 {1896), So. 463, p. 530 ).—A brief note is 
given of the successful use of borax lj e ns a spray for preventing strawberry rust. 
One can of the lye ^ as used in 40 gal. of water. The sprayed plants kept bearing 
for 10 days after the unsprayed ones had ceased. 
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Report of the interdepartmental commission on black rot at the Bordeaux 
Congress, E. Yasbilli^ke (Prog. Agr. et Vit., 26 ( 1896), No. 50, pp. 665-667). —The 
report shows the efficiency of Bordeaux mixture iu controlling black rot if properly 
applied. 

Results obtained by the Rassiguier treatment of vine chlorosis, J. M. Guil- 
lon (Prog. Agr. et Vit, 36 (1896), No. 48, pp. 606-608). — The author reports on his 
inspection of numerous vineyards where this treatment had been successfully 
employed against chlorosis. 

Winter treatment of sooty mold of grape, Degiiully ( Prog. Jtyr. et Vit., 26 
(1896), No. 48, pp. 507-590). —Winter treatment is said to be efficient as a prevent¬ 
ive treatment. 

Mildew on roses, J. N. May (Amer. Florist, 12 (1S9G), No. 448, p. 517). —Sulphur 
mixed with linseed oil and painted on flow pipes, using only enough to give a per¬ 
ceptible odor of the sulphur iu the house, is recommended. 

On the injury to woodwork by Merulius 1 aery mans, P. Dum&k (Pul. Soc. My col. 
France, 12 (1896), No* 4, pp. 159-161), 

Destruction of Heterodera schachtii, Willoi (Compt. Bend., US (1896), No. 28, 
pp. 1019,1020). 

On the prevention of beet nematodes, Dorino (7 )er Landioirt, 32 (1896), No 59, 
p. 849). 

Treatment for potato diseases, S. B. Green (Minnesota Sta. Bpt. 1895, pp. 807-813, 
jigs. 8). —Reprinted from Bulletin 45 of tlio station (E. £. R., 8, p. 239). 

Experiments in spraying, F.D. Chester (Delaware Sta.Itpt.lS95,pp. 181-138). — 
A brief report is given of experiments conducted in 1894 for the prevention of apple 
scab and peach blight and rot. Owing to unusual conditions resulting in the almost 
complete failure of the fruit crops the work was discontinued before the end of the 
Beason. 

Spraying apparatus, K B. Green (Minnesota Sta. Bpt. 1S95, pp. 826-828, jigs. 2 ).— 
Reprinted from Bulletin 45 of the statiou (E. S. R., 8, p. 240). 


EETTOMOLOGY. 

The chinch bug, F. M. Webster (Ohio Sta. Bui. 69 , pp. 59 - 80 , 
pis. 3 ).—The author has compiled and reviewed some of the more 
important literature relating to the life history and distribution of the 
chinch bug (Blissus Xeucoptcrm ), and he gives the results of his inves¬ 
tigations on its suppression. 

The use of fungus parasites depends on meteorological conditions 
which are not always present, a serious drought greatly interfering with 
the efficiency of the method. It is preventive rather than remedial, 
and so far as known can not be depended upon when a serious out¬ 
break is imminent. 

Where the chinch bug has appeared, its further migration may be 
prevented by the use of kerosene emulsion. Ditching in front of their 
advance, plowing, harrowing, and rolling the ground will destroy many 
of the insects. Old grass leaves and rubbish in winter should be 
burned in order to destroy the hibernating adults. 

The San Jbs6 scale, L. O. Howard and C. L. Marlatt ( U. 8. 
XtepL Agr., Division of Entomology Bui. 3 , n. serpp. 80 , pis. 2 , figs. 8). — 
This bulletin records the history of Aspidiotus pemiciosus , its present 
Nttfctatilij. itelife history and habits, its parasites and other natural enemies. 
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and remedies and preventives that may be u&ed against it, together 
with an account of various experiments with insecticides, a general 
summary of treatment, a discussion of quarantine, and an appended 
bibliography of the species. 

It is believed to have come either from Australia, some part of east¬ 
ern Asia, or some of the Pacific islands. The history of its introduc¬ 
tion to the eastern United States is briefly treated and a summary is 
given by States of its introduction and present condition. The San 
Josd scale is now found in 14 States east of the Itocky Mountains, and 
in at least 12 nurseries, from several of which it has been sent out 
on trees for 7 years, thus attording a wide distribution. The effect of 
climate on its spread is discussed and a map of life zones in the United 
States is given showing that the i>resenfc distiibution of the scale is 
limited to the Upper and Lower Austral regions. 

In the latitude of Washington, District of Columbia, occur 4 annual 
generations of 30 to 40 days each, with probably a fifth generation. 
Careful experiments to ascertain the fecundity of the species revealed 
the estimated number of 3,210,080,400 descendants from a single female* 
in one year. For the eastern United States the following recommenda¬ 
tions are made: Promptly destroy affected stock in case of recent or 
slight attack, while in older cases of wide extent cut back the trees 
affected and treat with winter soap wash, always using the utmost care 
to prevent introduction of infected trees or cuttings. Strong whale-oil 
soap washes kill the insects with no injurious effect upon the foliage of 
the trees. Prompt action of State legislatures in passing quarantine 
measures and enforcing insecticide work is urged. 

Insects injurious to the seed and root of Indian com, S. A. 
Forbes (Illinois 8ta. Bui . 44, pp. 209-296, figs. 61). —This bulletin is an 
abstract of the more economic parts of a previous report. 1 Corn insects 
now recognized as being to some extent injurious number 214 species* 
of which 18 infest the seed, 27 the root and subterranean part of the 
stalk, 76 the stalk above ground, 118 the leaf, 19 the tassel and silk, 42 
the ear in the field, 2 the stacked fodder, and 21 the stored grain either 
whole or ground. The injury caused by many of these is so slight as 
to be of but little economic importance. 

The general indications of injury to seed and roots are described and 
a synopsis given by which to recoguizethe cause of the injury. In the 
synopsis the primary grouping is into (1) injuries to the seed in the 
earth and (2) injuries to the roots. 

The chief injuries to seed in the earth are due (1) to attacks of ants, 
(2) small beetles, the principal ones being Agonoderus pallipes , Apho - 
dins granarius, and Clivinci impressifrons, (3) footless maggots, the larvae 
of the seed corn m&ggot(Phorbia fuseipes) and of the black headed grass 
maggot (Setara sp.) and (4) injuries by 6-legged larva? the principal of 
which are the pale striped flea beetle (Systeiia iceniata ). the banded ips 
(Ips fasciatus ), and various wireworms. 

Illinois State Entomologist, 7 (XS95j. 
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The principal injuries to the roots are caused by the corn root aphis 
(Aphis madiradicis), the grass root louse (Schizoneura panicola), white 
grubs ( Lachnosterna and Cyclocephala spi>.), prionus grabs (Prionus 
mbricornis and P. laticoUis ), Southern corn root worm (T)iabrotica 12 - 
punetata), Northern corn root worm (7 K Jongicornis ), and wireworms. 

The life histories, natural enemies, and preventives and remedial 
measures to be observed against these several insects are given in 
considerable detail. 

Extensive studies are reported on the corn root aphis, white grubs, 
the Southern corn root worm, and the Northern corn root worm, these 
insects having been especially investigated by the author. For the 
economic procedure against the root aphis the following recommen¬ 
dations are given: 

“Our present knowledge of effective economic procedure for the corn root aphis 
may he summarized in the form of the following recommendations: (1) That the 
fertility of the ground should be maintained as a general safeguard, and that culti¬ 
vation should be so managed, especially that of the lower parts of the field, as to 
prevent so far as practicable the seeding of pigeon grass and smartweed among the 
com; (2) that infested fields should be plowed deeply and thoroughly harrowed late 
in fall or during some suitable early winter interval; and (3) that a somewhat rapid 
rotation of crops should be systematically followed, corn usually being allowed to 
grow on the same ground but 2 years in succession. While some work remains to 
be done with reference to the precise value of these methods in practical application, 
there is no longer any doubt of their substantial usefulness, at least as a means of 
holding in check the injuries of the corn root aphis.” 

Direct remedies against the white grubs are given, but their eco¬ 
nomic use seems rather improbable. Preventive measures by means 
of fungus parasites, the value of which is not fully established, are 
considered worthy further study. 

The life history of the Southern corn root worm is so little known 
that preventive measures can not be given. It seems to be more 
liable to attack sweet corn, and the proximity of cucurbits and the 
other more common food plants of the beetle may account for its pres¬ 
ence. For the Northern corn root worm by rapid rotation and main¬ 
taining a high degree of fertility the plant is able to withstand minor 
injuries with relatively little loss. 

Report of the entomologist, M. H. Beckwith (Delaware Mta. JRpt 
1895, pp. 160-175^ figs* 5). —Notes are given of the San Jose scale and 
other scale insects iu Delaware, the imported elm leaf beetle, the use 
of carbon bisulphid on cucurbits and for granary insects, arsenites for 
the curculios and blister beetles, and poisoned baits for cutworms. 

The presence of the San Jose scale in Delaware was first noticed 
in February, 1895, and it has since been observed in different sections 
infesting pear, peach, plum, and crab apple trees. The life history and 
means for the destruction of the insect are given in considerable detail. 
Britef notes are given on additional species of scale insects which have 
observed within the Slate, as follows: Oyster shell bark louse, 
w»0^bark louse, rose scale, currant scale, and plum scale. 
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ULustrated notes are given of the imported elm leaf beetle (Galeruca 
xanthomelcena ), and spraying the trees with London purple or Paris 
green, 1 lb. to 160 gal. water, to which 1 gal. kerosene emulsion may 
be added, is recommended as the best means for combating this pest. 
There are two or more broods each year, and spraying must be regulated 
accordingly. 

A report is given of the successful use of carbon bisulphid for ridding 
cucurbits and cauliflower of plant lice and for the destruction of insects 
in stored grain. 

Effectual experiments are reported on the use of arsenites for destroy¬ 
ing blister beetles and curculio. Cage experiments were conducted with 
baits impregnated with arsenite of soda, arsenite of lead, London purple, 
Paris green, Fowler’s solution, sulphate of strychnia, and white helle¬ 
bore for the destruction of cutworms. All were effectual except the 
last two. When applied to field tests it appeared that there was little 
value in the use of poisoned baits for destroying the cutworms. Where 
such means are employed it is advised that the baits be used prior to 
planting the corn on other crops. 

Entomological work for 1895, H. Osbobn and G. W. Mally (.Ioica 
Sta . Bui. 32, pp. 361-407, pi. 1 , figs. 11). 

Synopsis .—Notes are given on tlie chinch hug, four-spotted pea weevil, the eaily stages 
of the imbricated snout beetle, the ground cherry seed moth, and insects occur¬ 
ring in water tanks and reservoirs. 

The authors give charts of the distribution of the chinch bug (Missus 
leucopterus) throughout the State and the more general facts relative 
to the life history and habits of the insect Yarious remedies and pre¬ 
ventive measures are suggested for keeping it in check, and numerous 
insects resembling the chinch bug are figured and briefly described. 
The control measures suggested consist of burning during hibernation 
and the arrangement of crops with reference to catch crops in infested 
fields } early cutting with burning or plowing of stubble j maintenance 
of barriers between wheat, barley, or rye and oats or corn, and the 
use of fungus parasites where possible. 

During the year an extensive experiment was conducted with the 
white fungus disease of the chinch bug, in which 33 per cent of the 
cases reported were considered highly successful. By earlier and more 
complete distribution it is thought that the fungus may be made 
effective in a large number of cases. 

The four-spotted pea weevil (Bruchus quadri-maeulatus) is figured 
and described, the life history of the insect being given in considerable 
detail. Experiments were conducted in treating seed with carbon 
bisulphid for the destruction of the insect and to observe any possible 
effect on the germination of the seed. The contained larvae, pupae, and 
newly formed adults were not all destroyed by the treatment, and to 
be most effective there should be 2 or 3 applications about 3 or 4 weeks 
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apart. The ger min ating power of the seed was not affected in any 
perceptible degree by the fumes of the carbon bisulphid. 

Experiments were conducted to ascertain whether the weevil can live 
on other seeds than those of peas and beans, and it was found that the 
insects did not live on any other seed than those above mentioned. 

The authors have added many facts of importance to the life history 
of the imbricated snout beetle {Epieccrus hnbricatus). Although this 
insect has been known to be economically important since 1863, but 
little is known of its early stages except a record of its egg laying. 
Attempts were made to breed the beetle on the strawberry plant, and 
while not fully successful in tracing the life history the partial develop¬ 
ment of the larvae was ascertained. The fragmentary results obtained 
show that the eggs are deposited in dry and rolled leaves of the food 
plants of the adult, and that the larvm immediately enter the ground 
to feed upon the roots. This would indicate what measures of control 
must be adopted against this insect. 

Illustrated notes are given on the ground cherry seed moth {Gelcchia 
sp.h Out of 130 berries containing pupae but 4 specimens of moths 
were secured. This low percentage of adults was due to the fact that 
a large percentage of the pupae were destroyed by a fungus similar to 
Sporotrichum, and the remainder were attacked by a hymenopterous 
parasite. The insect under consideration closely resembles Geleehia 
quercifoliella , but is said to be quite distinct from. it. Apparently the 
most effective remedy for this species would be the destruction of the 
larvae or pupae during the autumn. Infested berries should be gathered 
and disposed of. The fungus and parasite already mentioned have 
proved sufficient to keep it in check. 

In September, 1895, a weevil (Baris confinis) was found working 
extensively in the root stalks and base of the large branches of cosmos, 
causing destruction of the plants. Specimens were collected and kept 
under observation in order to ascertain what was possible relative to 
the life history of the insect, and illustrated descriptions are given of 
the larvae, pupa?, and adults. Collecting and burning the old root stalks 
and stems of the cosmos early in autumn is the most effective treat¬ 
ment so far as our present knowledge of the species is concerned. 

Inquiries concerning the occurrence of an insect in water tanks and 
reservoirs led to an investigation of this subject, and it was found that 
large numbers of Chironomus sp. were present in the water supply of 
several places in Iowa. The larvae and adults are figured and described, 
and the following suggestions are offered for their exclusion: 

“Where practicable [tile adults] may be kept out by the use of ordinary mosquito 
netting or wire gauze. Where this is impracticable the providing of an inlet to 
distributing pipes that will draw water from a few inches above the bottom of the 
reservoir, which might further be protected by a fine screen, will, it is believed, 
avoid the distribution of the worms in the mains . 79 

Bntomological work [Mississippi 8ta.Bpt.1895,pp.69-78 ).—Among 
ft4>sabjeet8 ■winch received special attention during the past year were 
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tlie mechanical mixii gof kerosene and water, insects injurious to corn, 
a new elm beetle, preventives for the horn fly and for mosquitos, treat¬ 
ment for peach rot, and work in making a collection of the insects of 
the State. 

In experiments regarding the effect of mechanical mixing of kerosene 
and water it is found that the proportion of 2 parts of kerosene to 10 of 
water is needed for thorough work with most caterpillars, while 1:10 will 
kill many of the young. For most plant lice 2:10 is needed for thorough 
work. The results of experiments regarding the effects of kerosene on 
the foliage of various plauts showed that most of them will stand a 
strength of 3:10 without injury. It is observed that in mechanical 
mixtures more kerosene is needed than where emulsions are made, but 
the cost is no greater than‘the soap required to make the emulsion, and 
the insecticidal value is fully equal to that of the latter. 

Brief notes are given on a new corn insect, which has already been 
described in Bulletin 36 of the station (E. S. JEL, 7, p. 878). 

A report is given of a serious elm pest which proves to be Monoeesia 
coryli , and spraying the trees with Paris green is recommended for its 
destruction. This beetle, the author suggests, should be known as the 
u greater elm leaf beetle,” to distinguish it from the smaller “imported 
elm leaf beetle.” 

Kerosene is recommended as a remedy for the prevention of attacks 
of the horn fly on cattle, and to prevent the breeding of mosquitoes in 
water tanks. 

The station insect collection received numerous additions during the 
year. 

Experiments were conducted with Bordeaux mixture for the preven¬ 
tion of peach rot during 1S94 and 1895. The experiments in 1894 were 
terminated by heavy frost killing all the fruit buds early in the season; 
and those in 1895, although beneficial in some cases, are not con¬ 
sidered conclusive, and must be continued before their real value can 
be determined. 

Some destructive insects, F. M. Webster (Ohio jSta. Bui . 68, pp. 
19-58) pis. 4).—Notes are given on some particularly destructive insects 
of Ohio, spraying with arsenites vs. bees, and the carnivorous habits of 
slugs. 

The following insects are popularly described, figured, and remedies 
suggested: The cankerworm (Anisopteryx vem Ufa), the fruit bark 
beetle (Scolytits rugulosus ), the ring-legged tree bug (Broehymena annu- 
lata) 7 the clover leaf weevil (Phytonomus punctatus ), the clover root 
borer (Eylastes trifolii ), the strawberry sawfiy (Harpiphorus mcumlatus), 
the harleqtdn cabbage bug (Murgantia histrioniea ), the squash plant 
louse (Siphonophora cucurbita ■), the western corn root worm (Diabrotica 
Imgicornis ), white ants (Termes jtavipes),tbe hostile leaf hopper ( Delto - 
eephalus inimicus }, webworms (Grambits zeellus , G. laqueatellus , C. inter - 
minellus , C. viutdbilis, C. luteolellus ), and the powder post worm (Lyctus 
striatus). 
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In cooperation with Dr. J. A. Lintuer, State entomologist of New 
York, and Jas. Fletcher, entomologist of Dominion of Canada, experi¬ 
ments were carried on to ascertain the effect on bees of spraying trees 
with Paris green while in bloom. The author conducted a series of 
experiments, spraying plum, apiffe, and crab apple trees and raspberries, 
with a solution of Paris green 4 oz. to 50 gal. of water. The trees were 
sprayed while in full bloom and in some cases bees were colonized under 
the trees, their escape being prevented by mosquito netting. Dead 
bees were soon noticed, and when examined traces of arsenic were found 
in them. It was also found in the contents of their abdomens, and there 
is evidence that the sudden death of larvie was due to the introduction 
of arsenic from without. The author thinks the proof conclusive that 
spraying arsenites on trees while in bloom is injurious to bees in pro¬ 
portion as the weather is favorable for their activity. The danger will 
not be passed until all bloom has fallen from the trees. On this 
account spraying should not be done while trees are still in bloom. 

Notes are given on the feeding habits of slugs (Limax eampestris ), in 
which it appears they destroy many plant lice in greenhouses and 
conservatories. 

Report on insect pests, A. Koebele ( Hawaiian Plantera? Monthly, 15 
(1896), JVo. 12, pp. 590-598) .—An important report submitted to the chair¬ 
man of the committee on diseases and insect pests of the sugar cane. The 
Hawaiian Islands are fortunate with regard to plant diseases and insect 
pests of the sugar cane when compared with the Fyi Islands and cane¬ 
growing regions in Australia. The cane borer (Sphenophorus obseurus) 
is the most injurious enemy of the sugar cane present in the Hawaiian 
Islands. Its ravages exceed those of all other insects combined. Its 
attacks seem confined to the moister localities. It is recommended to 
burn the trash as soon as possible after the cane is cut, and trap the 
mature beetles with pieces of split cane placed about 10 ft. apart in spots 
most affected by the beetles. By this latter remedy enormous numbers 
of beetles were collected by children in Fiji, who were compensated at 
the rate of a small sum per pint. 

The larva of a Lamellicorn beetle (JEJgosoma reflexion) has damaged 
coffee trees by feeding upon the roots. Prolonged irrigation is recom¬ 
mended as a remedy. The cocoa palms are injured by the destruction of 
the leaves by the larva of a moth of the genus Botis. The same insect 
also feeds uj>on sugar cane, banana, and other plants. Large numbers 
of a parasitic hymenopteron ( Chalets obscurata) were introduced in 1895 
from China and Japan. This parasite is said to have established itself 
and to have done a great deal of good by destroying the Botis. The com¬ 
mon grass worm of the southern United States (Laphygma frugiperda) 
does considerable damage in Hawaii. It is also found in Brazil. A 
species of mole cricket (Gryllotalpa sp.) has appeared in very large 
ambers in some of the moist valleys on the island of Oahu. The 
author thinks it an Asiatic introduction. It destroys seed cane. The 
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white louse of the sugar cane ( Dactylopius calceolaria) has been practi¬ 
cally destroyed by an introduced ladybird {Gryptolcemms montronzieri). 
A plant louse of the genus Aphis damages some fields, but has been lim¬ 
ited by an introduced ladybird ( Oocoinella repanda ).— l. o. Howard. 

Constitution and development of termites, B. Grassi and A. Sandias (Quart. 
Jour . Micros. Science, n. ser., 89 (1896), Xo. 8, pp. 245-822, pis. J). 

Description of the botfly of the cottontail rabbit in New Mexico, C. H. T. 
Townsend ( Psyche, 8 (1897), Xo. 240, pp. 8, 9).—Cuterelra lepusculi is described as a 
new species. 

Ravages caused in Algeria by caterpillars of Sesamia nonagrioides, J. K. 
d’Herculais ( Compt . Rend., 123 (1896), Xo. 20,pp. 842-845; Jour. Agr. Prat., 61 (1897), 

I, Xo. 8, pp. 104-106 ).—An account is given of the injury produced upon maize, 
sugar cane, sorghum, etc., in Algiers, with suggestions for their prevention. 

The red-headed flea beetle, F. Thomas (Ztschr. Pflanzenkrank., 6 (1896), Xo. 5, 
pp. 270-275; Ent. Xachrichten, 22 (1896), Xo. 17-18, pp. 257-259 ).—Notes are given of 
Salticus salt at or, which is especially injurious to cucumbers in greenhouses. 

The wooUy aphis or American blight (Leaflet 84, Board Agr. London, England, 
1896 ).—Notes are given of Schboneura lanigera. 

Fruit bark beetle, F. M. Webster (Ohio Sort. JSoo. Rpt. 1895-96, pp. 94-98 ).— 
Notes on Scolytm r rugulosus. 

The red scale of Florida, E. E. Bogue (Ohio Sort. Soc. Rpt. 1S95- 96, p>p. 137, 
188 ).—Notes are given of Aspidiotus ficus, a new horticultural insect enemy in Ohio. 

A destructive plant parasite, H. Levay (Rev. Sdent., aer. 4, G (1896), Xo. 4, pp. 
124,125 ).—A report is given of the ravages and distribution in Tahite of Asp idiot us 
vaatatrix or A. pernicious. 

Eumolopua vitis on grape stock, K. Sajo (Ulus. Wochenschr. Ent., 1 (1896), Xo. 
82, pp. 501-506). 

Bookworms in America, A. C. Fryer (Proc. Bristol Xat. Soc., S (1806), Xo. 1). 

Pests of grain crops, G. McCarthy (Xorth Carolina Sta. Bui. 12S, pp. 147-155 ).— 
This is a popular bulletin in which formulas are given for fungicides and insecticides, 
and the principal fungus and insect pests, with recommendations for their preven¬ 
tion, of the following grains: Barley, buckwheat, Indian corn, millet, oats, rice, rye, 
sorghum, and wheat. 

Meadow insects, Y. Mayet (Prog. Agr. et Tit., 26 (1896), Xo. 50, pp. 668-671 ).— 
Notes are given of Charceas graminis, Melolontha vulgaris, Rhizotrogus solstitialis, R. 
doatrioosus, and R. rufescens. 

Insects injurious in 1895, O. Lugger (Minnesota Sta. Rpt. 1895, pp. 99-244, pis. 
16, figs. 44 ).—A reprint of Bulletin 43 of the station (E. H. R., 8, p. 144). 

Report on the introduction and dissemination of injurious insects, F. M. Web¬ 
ster (Ohio Sort. Soc. Rpt. 1895- 9 96, pp. 190-195). 

Injurious insects and fungi (Jour. [British], Board of Agr. 3 (1806), Xo. 3,pp . 
278-298, figs. 7 ).—Notes are given on the army worm, woolly aphis, corn moth 
(Citoiroga cerealella), a lily disease (Polyactis [ Botrytis ] cana), a disease of snow¬ 
drops, the naroissns fly (Merodon narcissi), smut of brome grass (TJsiilago Iromivora), 
and the mildew of hops. 

On legislation pertaining to the introduction and spread of injurious insects, 
O.W. Aldrich (Ohio Sort. Soc. Rpt. 1895-’96, pp. 200-202). t 

Report on the best legislation regarding the introduction and spread of weeds, 
insects, and fungi, W.RLazenby (Ohio Sort. Soc. Rpt. 1895-’96, pp. 202-205). 

Insecticides (Mississippi Sta. Rpt. 1895, p. 108 ).—Tabulated analyses of 4 samples 
of Paris green. 

A contagious disease of white grub, J. B. Smith (Garden and Forest, 9 (1896), Xo. 
461, p. 519 ).—A brief note is given on the difficulty and apparent uselessness of dis¬ 
seminating the disease. 
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E xamin ation of food products sold in Connecticut, A W. Ogden, 
A. L. Winton, and E. JEL Jenkins (Connecticut State Sta. Bui. 123, pp. 
79 ).—The pure-food law and tlie Connecticut laws regarding tlie adul¬ 
teration of food and drugs are quoted. A1 aple sirup, maple sugar, sirup, 
sugar, strained lioney, comb honey, cream of tartar, lard, pepper, 
mustard, milk, cheese, coffee, and cereal foods were examined. The 
methods of testing sugars and sirups, pepper, mustard, cheese, and 
coffee, and of detecting lard adulteration, are given at length, and the 
results of the various investigations are discussed in detail. The num¬ 
ber of specimens of each article examined and the numbers which were 
pure, doubtful, and adulterated are given in the following table: 


Eesults of examination of foods and condiments. 



Examined. 

Pure. 

Doubtful. 

Adulterated. 

Maple a imp.. 

61 

48 

5 

8 


7 

7 



Rngttr ______ 

16 

16 



Simp........ 

4 

4 



Strained honey., T .._ r -,_ r - T -, r 

48 

43 


6 

Comb lioney .1...... 

12 

12 



Lard... 

118 

75 


43 

Pepper. 

102 

62 

8 

32 

Mustard_______ 

69 

15 


54 

Cheese... 

72 

72 


Coffee... 

124 

53 


69 

Milk. 

105 

82 

11 

12 

Cream of tartar....... 

103 

72 


31 

Cereal foods..... 

• 9 

9 


Total. 

848 

570 

24 

254 


Fodder analyses, C. L. Penny (Delaicare Sta. Rpt. 1895, pp. 
197-199 ).—Analyses are given of bran, corn-and-cob meal, cotton-seed 
meal, cowpea-vine silage, sweet-corn silage, green rye for silage, oats, 
Canadian peas, a mixture of oats and Canadian peas, corn silage, mixed 
clover hay, and beets. The composition of some of these samples is 
given in the following table: 


Analyses of silage and green fodder. 



In fresh or air-dry material. 

In dry matter. 

Water. 

Pro¬ 

tein. 

Fat. 

Per ct. 
0.60 
1.07 
.54 
.92 

.86 

Fiber. 

Nitro¬ 

gen- 

free 

extract. 

Ash. 

Pro¬ 

tein. 

Fat. 

Fiber. 

Nitro- 

aen- 

iree 

extract. 

Peret. 

41.37 

43.27 

57.75 

47.21 

* 47.41 

Cowj^ea-yine silage. 

Sweet-corn silage. 

Green rye for silage. 

Mixture of oats ana Cana¬ 
dian peas. 

Peret. 

80.24 
76.55 

70.25 
74.92 

76.13 

Per et 
2 57 
3.42 
2.56 
2.30 

2.61 

Peret. 
6.43 
6.24 
7.22 , 
8.37 

7.58 

Per et. 
8.18 
10.15 
17.19 
11.84 

11.32 

Per et. 
1.98 
2.56 
2.23 
1.65 

1.50 

Per et. 
13.02 
14.03 
8. 61 
9.18 

10.94 

Peret. 

3.05 

4.57 

1.85 

8.69 

3.60 

Peret. 

32.52 

26.62 

24.27 

33.34 

31.76 


The 2 samples of cowpea-viue silage were from the same source, the 
ftfsfc being taken February 8, and the second April 26. The green rye 
* ^W$p$£anpled May 3, and the oats and peas the latter part of June. 
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Dietary studies at the University of Missouri in 1895, and data 
relating to bread and meat consumption in Missouri, H. B. Gib¬ 
son, S. Calvert, and D. W. Mat } comments by TT. O. Atwater and 
O. T>. Woods (U. S. Dept . AgrOffice of Experiment Stations Bui. 31 , 
pp. 24 ).—Two dietary studies were made of a students’ club at the 
University of Missouri. The methods followed were those mentioned 
in Bulletin 21 of this Office (E. S. B., 7, p. 148). A number of Missouri 
foods were analyzed. The composition of other foods was computed 
from standard tables. Tables are given which show the amount and 
kind of food purchased, wasted, and eaten, and its composition and fuel 
value. The results of these studies are briefly summed up in the fol¬ 
lowing table: 

Results of dietary studies—food eaten per man per day. 


1 

1 

Nutrients. 

Fuel 

1 value. 


Protein. 

Fat. 

Carbohy¬ 
drates. ] 

First dietary study.-. 

Second dietary study. 

| Grams. 
90 

i 96 

i 

Gunns. 

155 

165 

! 

Grams. 

417 

404 

Calories. 
3,540 
| 3,585 

t 


In the comments on these dietary studies the results are compared 
with the results of similar studies made in Tennessee and Connecticut. 

Statistics were gathered regarding the kinds of bread and meat con¬ 
sumed by people of different classes in Missouri. The results are 
expressed in tabular form. . 

* 4 There is relatively much less raised tread and more corn bread and biscuit eaten 
in the country than in the town. It would seem natural to assume that the larger 
proportion of yeast-raised bread in the oities is due to bakers, to the ease with which 
good quick-acting yeast can be obtained, and to tbe fact that city people have more 
convenient markets to buy in and more ready money. The effect of supply upon the 
kinds of meat eaten is even more evident. Pork is easily raised on the farm, and in 
the form of salt pork, bacon, and ham is readily preserved for later nse. On the 
other hand, city people can always have fresh beef, veal, and mutton from the mar¬ 
kets. That this accounts largely lor the fact that pork constitutes 57 per cent of the 
meat supply of the farmers 7 families and only 27 per cent of that of families living 
in the large towns is hardly to be doubted, though, of course, the relative cost may 
be a factor also. The fact that beef, veal, and mutton make more than half of the 
total meats eaten by well-to-do people in the cities and less than a quarter of that 
used by thrifty farmers is naturally explained in the same way.” 

Composition and digestibility of com silage, cowpea silage, 
soja-bean silage, and com fodder, O. G. Hopkins [Illinois Sta. 
Bui. 43 , pp. 181-208 ).—Tbe digestibility of com silage, cowpea silage, 
sojarbean silage, and corn fodder was determined in experiments made 
with 4 grade Shorthorn steers, about 2 years old, weighing on an aver¬ 
age 1*100 lbs. Each experimental period was of 6 days’ duration and 
was preceded by a preliminary period of 1 week. The steers were fed 
twice a day and were given all they would eat np clean. 

“Three composite samples of the feed were analyzed in each experiment, thus 
showing the average composition of the feed for 2 periods of 2 days each . . . Two 
composite samples were mode of tbe refuse [and of the manure^ from each Btecr, one 
for a period of 2 days and the other for a period of 4 days.” 
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The results of the experiments are expressed in full in tabular form. 
In the following table the coefficients of digestibility are given: 
Coefficients of digestibility in experiments with steers. 



Dry 

matter. 

Protein. 

Eat. 

; 

Fiber. 

Nltrogoii* 

free 

extract. 

Asli. 

Corn silage: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

61.7 

51. 3 

80.9 

55.6 

09.4 

28.9 

Steer 2. 

61.9 

51.7 

78.9 

58.0 

67.6 

35.0 

Steer 3..... 

59 8 

52.6 

80.2 

53.2 

66.1 

31.9 

Steer 4... 

63.5 

54.2 

80.2 

00.1 

69.4 

32.0 

Average. 

61.7 

52.4 

80.1 

56.7 

68.1 

32.0 

Cowpea silage: 

Steer 1. 

59.9 

57.5 

63.6 

51.0 

73.1 

32.0 

Steer 2. 

59.5 

56 7 

62.2 

52.7 

72.1 

30.4 

Steer3_... .-. 

59.0 

57.5 

b2.2 

50.2 

72.6 

29.1 

Steer .. 

60.1 

58.2 

62.2 

53.8 

72.3 

29.7 

Average. 

Sola-bean Bilage: 

Steer 1. 

59.6 

57.5 

62.6 

52.0 

72.5 

30.3 

49.8 

55.2 

46.9 

44.1 

00.9 

27.2 

Steer 2. 

49.8 

55.2 

48.5 

42.2 

01.4 

29.4 

Steer 8... 

49.4 

54.8 

47.7 

42.1 

61.4 

27.5 

Steer 4.... 

50.1 

56.2 

52.5 

43.2 

61.3 

27.7 

Average. 

Com fodder: 

49.8 

55.3 

48.9 

42.9 

61.2 

28.0 

Steer 1. . . 

66.1 

41.3 

77.4 

67 7 

70.9 

24.0 

Steer 2. 

57.2 

30.5 

64.7 

67.0 

61.2 

21.4 

Steer 3. 

58.0 

35.1 

72 9 

61.4 

60.7 

14.1 

Steer4. 

64.8 

43.9 

74.6 

68.0 

69.7 

18.3 

Average. 

61.5 

37.2 

72.4 

66.0 

65.6 

19.4 


The coefficients of digestibility of corn silage, soja-bean silage, and 
com fodder are compared with similar results obtained in other Ameri¬ 
can experiments. 

The author draws the following conclusions: 

' “The composition of cowpea silage corresponds very closely to that of clover hay, 
the most important difference being in the higher percentage of fat found in *the 
clover, hut the digestibility of the cowpea silage is so much greater that it furnishes 
an equal amount of fat and much more protein and total energy than the clover hay. 

“ Soja-bean Bilage resembles clover hay both in composition and digestibility. It 
furnishes an equal amount of protein, more fat, but loss total energy than clover 
hay. . . . 

“Com fodder and corn silage have about the same digestibility for total dry 
matter and furnish nearly equal amounts of energy. The fodder furnishes more 
digestible carbohydrate extract, but the silage slightly more of the otheT nutrients. 

“As compared with cowpeas and soja beans, the com fodder and corn silage have 
a much higher value for energy or fat production, but the oowpea silage and soja- 
bean silage are far more valuable for animal growth or the production of milk.” 

In an appendix the author discusses briefly the composition, digesti¬ 
bility, and uses of foods, and gives in tabular form the composition 
and digestibility of some American feeding stuffs. Wolff’s feeding 
standards are also quoted. 

Digestion experiments (Mississippi Sta. Rpt. 1895 , pp. 79-89 ).— 
Seven tests are reported with sheep to determine the digestibility of 
vetch (fed green), red clover hay, hairy vetch (fed green), crab grass 
hay, Johnson grass hay, and a mixture of 1 part of cotton-seed meal 
and 15 parts of crab grass hay. Five lots of 2 animals, one of 5, and 
one of 6 were used. Full data for the experiments are tabulated, 
including analyses of the feeding stuffs, and uneaten portions, and of 
the dung. 
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*'In collecting the excrement duck hags 6 by 12 in. in size were used. The bottom 
of these bags was so constructed as to be closed by means of one side extending 
longer than the other and bnttoning up over the opening; thus furnishing a means 
of ejecting the excrement of the day without removing the bags from the sheep.” 

The coefficients of digestibility for each sheep with each feeding stuff 
are given in the following table: 


Coefficient* of digestibility of various feeding stuffs in trials with sheep. 



Dnr 

matter. 

1 

Crude 

1 protein. 

Crude 

fat. 

l 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Ash. 

Red clover hay: 

Per cent. 

1 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Sheep 1. 

56.4 

61.2 

50.9 

57.0 

69.3 

34.1 

Sheep 2. 

54.6 

i 58.1 

45.9 

55.1 

58.6 

31.4 

Average. 

55.5 

59.7 

48.4 

66.1 

58.9 

32.7 

Vetch, fed green: 

Sheep l. 

6L6 

71.2 

57.2 

45.8 

74.8 

17.2 

Sheep 2. 

62.1 

71.7 

60.0 

42.5 

77.4 

17.6 

- Average. 

61.8 

71.4 

58.6 

44.2 

76.1 

17.3 

Hairy vetch, fed green, first sample: 
Smeep 1. 

67.7 

82 7 

62.8 

54.8 

75.0 

46.7 

Sheep 2. 

67.2 

79.6 

70.9 

51.8 

81.5 

48.9 

Average. 

67.4 

81.1 

66.7 

63.3 

78.2 

47.3 

Hairy vetch, fed green, second sample. 







Sheep 1. 

78 5 

88.5 

81.2 

72 9 

83.0 

65.4 

Sheep 2. 

73.9 

85 8 

79 5 

68.6 

77.0 

49.5 

Sheep 3. 

75.8 

85.5 

76.9 

65.7 

80.1 

47.3 

Sheep 4. 

76.6 

86.7 

81.6 

l 70.3 

82.1 

50.6 

Sheep 5. 

72.4 

83.2 

75 6 

64.1 

78 8 

44.6 

Average. 

75.0 

86.3 

78.0 

68.3 

80.2 

49.5 

Crab grass hay: 

Sheep 1. 

57.2 

* 55.7 

52 0 

58.1 

58.9 

32 2 

Sheep 2. 

55.7 

54.6 

40.8 

Cl. 3 ! 

67.1 1 

29.0 

Average. 

56.5 

55.1 

50.9 

59.7 

68.0 

30.8 

Johnson grass hay: 







Sheep 1. 

58.0 

38.8 

37.9 

72.1 

68.6 

7.3 

Sheep 2. 

58.7 

37.4 

36 4 

74.8 

59.9 

2.4 

Average. 

58.4 

38.1 

37.2 

73.5 

69.8 

4.8 

Oral) grass hay and cotton-seed meal: 
Sheep 1. 

57.1 

61.3 

48 0 1 

62.4 

59.4 

23.9 

Sheep 2... 

55.4 

56.8 

47.9 

02.6 

67.7 

23.0 

Sheep 3.... 

58.7 

68.8 

56.9 

64.4 

60.8 

28.0 

Sheep4.... 

64.8 

62.3 

64.0 

08.6 

68.0 

38.4 

SheepS. 

60.1 

64.7 

58.8 

62.8 

62.5 

29.8 

Sheep 6. 

62.1 

67,8 

63.7 

65.6 

64.2 

31.3 

Average. 

69.7 

61.9 

56.6 

64.4 

62.1 

29.1 


An experiment was also made with 2 lots of 5 and C sheep to test the 
relative digestibility of hairy vetch (fed green) and hairy vetch hay. 
The methods followed were in general those described above. The 
results are briefly summarized in the following table: 


Coefficients of digestibility of hairy vetch (fed green) and hairy retch hay in trials with sheep. 



Dry 

matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen- 

free 

extract. 

Ash. 

Hairy vetch, fed green: 

Sheep 1... 

Per cent. 

Per cent. 

Per cent. 

Percent. 

Per cent. 

Per cent. 

66.5 

79.4 

06.3 

59.7 

69.0 

41.6 

Sheep 2. 

68.9 

8L8 

69.1 

62.5 

78.8 

86.3 

Sheep 8. 

65.9 

79.8 

65.7 

59.4 

69.6 

88.0 

Sheep 4. 

66.8 

80.6 

70.4 

62.1 

68.1 

35.4 

Sheep 5... 

72.2 

83.7 

74.5 

65.6 

73.2 

46.6 

Average. 

Hairy vetch nay: 

Sheep 1. 

68.0 

81.0 

69.2 

61.8 

70.6 

88.5 

69.1 

8L0 

69.8 

6L1 

72.8 

43.1 

Sheep 2. 

69.2 

82.8 

74.0 

61.4 

71.4 

42.8 

SbeepS. 

69.6 

82.5 

69.7 

60.6 

73.0 

45.6 

Sheep 4. 

68.0 

81.8 

69.9 

60.0 

72.4 

84.0 

Sheep 5. 

71.2 

83.2 

69.4 

63.0 

75.1 

46.3 

Sheep 6. 

69.2 

S3.2 

69.3 

60.4 

72.5 

41.8 

Average. 

69.4 

! 82.3 

70.3 

61.1 

72.9 

42.2 
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A tlaird experiment was made with red clover hay to compare the 
relative digestive power of steers and sheep. Three steers and 5 sheep 
were need in this trial. Analyses are given of the amount eaten and 
digested and of the dung. “The excrement was collected by a detail 
of assistants, who remained with the steers constantly and used every 
precaution to prevent the excrement reaching the floor.” 

The coefficients of digestibility for each animal are given in the fol¬ 
lowing table: 

Coefficients of digestibility of red clover hay in trials with steers and sheep. 



Dry 

matter 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen 

free 

extract. 

Ash. 

Steers: 

Per cent. 

Ter cent. 

Per cent. 

Per cent 

Percent. 

Per cent. 

No.l. 

61 0 

61.5 

70.1 

55.1 

69.5 

20.5 

No. 2. 

52.3 

50.5 

62.6 

48.4 

62.0 

0 

No. 3. 

55.9 

50.9 

65.2 

54 0 

63.8 

16.2 

Average... 

ClVlAATl * 

56 4 

50.3 

65.9 

52.6 

65.1 

12 2 

No.l. 

67.3 

65.0 

67 8 

70.0 

71 6 

41.0 

No. 2. 

61.8 

68.0 

68 3 

62 9 

70 2 

36.5 

No. 3. 

62.9 

64.3 

61.5 

59.5 

70 5 

33.2 

No. 4—. 

60.8 

59.1 

62 0 

62 1 

66 5 

30.4 

No. 5. 

63 3 

03.9 

67.9 

62.7 

69.4 

31.6 

Average. 

63.8 

61.1 

66.5 

03 4 

69.6 

34.5 


“The great variations in these results were undoubtedly due to the individuality 
of the animals. Steer No. 1 was in good health and readily ate all that was given 
him, and gained weight during the experiment. . . . The coefficient of digestibility 
of Steer No. 1 we believe comes nearer representing the true relative digestive power 
of steers as compared with sheep.” 

Report for 1895 of the agricultural station at Gembloux, Bel¬ 
gium, A. PeterjOlNN {GJiem. Ztg., 20 ( 1896 ), 1 Vo. 64, p. 627 ).— > This is a 
very brief account of the work done by this station during 1895. 
Among the things enumerated are studies on the composition of some 
fruit wines, the water in honey, the questions whether the chemicals 
used to sterilize excrements act injuriously on cultivated plants, the 
injuriousness of certain oil cakes, the warming and cooling of sandy 
day soils, effect of the seed bed on the germination test, examination 
of peat rich in nitrogen, examination of glucose sirups, gmnmosis in 
sugar beets, and the composition of pumpkins. In most cases no 
accounts are given of the studies or results. 

The composition of pumpkins (not described) is given as follows: 
Water 93.83, fat 0.14, crude protein 1.15, carbohydrates 5.50, cellulose 
0.94, and ash 0.44 per cent. The ash of pumpkins grown on a sandy 
clay soil contained 43,83 per cent of potash and 15 per cent of phos¬ 
phoric acid. The seeds contained in dry state 36.62 per cent of an edible 
oil, liquid at ordinary temperatures and similar to almond oil in taste. 
It is characterized by a refraction of 82 at 15.5° 0., 73.3 at 30° O., and 
70 at 37° O. The residue from the extraction of this oil is said to be an 
exceptionally fine feeding stuff of high digestibility. 
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The nutritive value of casein, G. Marcuse ( Pfliiger’s Arch. Physiol 
64 {1896), No.5-6,pp. 223-248 ).—The author gives an extended review of 
the attempts made to determine the nutritive value of casein and reports 
a number of original experiments. The subjects were 2 dogs. Eight 
experiments were made in all. Six of these may be divided into series 
of 2 experiments each. In series 1 and 2 a period on meat diet was 
followed by a period on casein. In series 3 the order was reversed. 
The amount of nitrogen consumed daily was practically the same in 
each case. In experiments 7 and 8 casein and casein-calcium were fed. 
Fat and starch were fed with the meat and casein; meat extract was 
generally added to make the food more palatable. With the casein a 
mixture of salts approximating milk ash was also fed. The water 
drunk was recorded. The feces were usually separated by feeding 
infusorial earth or sometimes small porcelain beads in capsules. The 
nitrogen in the food, urine, and feces was determined. The urine was 
collected with a catheter. 

The results of the experiment are briefly summarized in the follow¬ 
ing table: 

Results of feeding meat and casein. 


Pood consumed daily. 

Ex- 
peri- 1 
ment 
No. 

Dura-1 
tion 
of ex- 
pcn-, 
ment. 

Total 
nitro¬ 
gen con¬ 
sumed. 

Total 
! nitro¬ 
gen in 
urine. 

Total 
nitro¬ 
gen in 
feces. 

Gain (4) 
or 

loss(—) 
in 

nitrogen. 

100 gm. of meat with lard, starch, and meat extract.. 
27 m. of casein, with lard, starch, and meat extract 

1 

Da i/8. 
12 

Gm. 

44.679 

Gm. 
51.080 

Gm. 

1.955 

Gm. 

—8.356 

2 

7 

25.863 

24.276 

2.109 

— .522 

100 gm. of meat with lard, starch, and meat extract.. 

3 

5 

18.155 

18.531 

1.106 

-1.482 

27 gm. of casein with lard, starch, meat extract, and 
sodium bicarbonate. 

4 

5 

18.660 

18.302 

.747 

— .389 

27 gm. of casein with lard, starch, and salts. 

100 gm. of meat with lard, starch, meat extract, and 
sodium bicarbonate. 

5 

5 

17.780 

17.895 

.672 

— .787 

6 

7 

25.007 

23.084 

1.167 

+ .206 

80 gm. of casein, 9 gm. casein-calcium, with bacon, 
starch, and salts. 

7 

10 

67.521 

59.007 

.909 

+7.605 

22.5 cm. of casein, 9 gm. casein-calcium, with Bacon, 
sodium bicarbonate, and salts. 

8 

5 

30.771 

26.472 

1.051 

4-3.248 


The conclusion is reached that casein has the same nutritive value as 
the albumin in meat. 

Experiments on the nutritive value of the horse-chestnut, P. 

Gat (Ann. Agron., 22 (1896), No. 9 , pp. 401-423 ).—By analysis and by 
feeding experiments with sheep, pigs, and a cow the following conclu¬ 
sions were reached: Horse chestnuts have a feeding value about 3 times 
as great as beets; cooking adds to their value; sheep and cows eat them 
readily; the quality of the milk is not affected and it was consumed by 
calves without bad results; pigs do not relish horse-chestnuts. 

The formation of pentoses and their behavior in the plant and 
animal organism, 2L Goetze and T. Pfeiffer (Landic. Yen. St at., 
47 (1896), No. 1, pp. 58-93 ).—The authors made a number of experi¬ 
ments with oats, beans, and peas to find (1) at what stage of growth 
pentoses are formed, (2) the relation of pentoses to the formation 
of other substances, and (3) the influence of light on the formation of 
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pentoses. In the belief that pentoses were concerned in the forma¬ 
tion of hippuric acid a feeding experiment, divided into 4 periods, was 
made with a sheep. A basal ration of 1 kg. of alfalfa hay was fed. 
The experiment was preceded by a preliminary period of 8 days. In 
the first period (8 days) nothing was added to the basal ration; 
in the second period (10 days) 50 gin. of cherry gam (yielding arabinose) 
was added; in the third period (3 days) 100 gm. of pure arabinose; 
and in the fourth period (3 days) 120 gm. of pure arabinose. The total 
nitrogen and hippuric acid in the urine, and the pentoses m urine and 
feces were determined. The coefficients of digestibility of the pentoses 
were 44.0 per cent in the first period, and 54.3 per cent in the second 
period. 

The following conclusions were reached: 

The formation of pentoses begins with the growth of the plant, and 
the pentoses, analogous to true carbohydrates, may be used as a reserve 
material when plants are kept from the light and the power of assimi¬ 
lation is thus removed. The formation of pentoses is intimately con¬ 
nected with the formation of crude fiber, L e., cellulose, and though it 
may not have a direct influence on the lignification of the cell membrane 
it is nevertheless noticeable that it probably always accompanies this 
process. 

Judging from the plants investigated the cereals or grasses are 
especially rich in pentoses, while the legumes contain much smaller 
quantities. 

Pentoses are in part assimilated by the animal organism and in part 
excreted. In the investigation with Herbivora (sheep) no appieciable 
amount of pentose was found in the urine. It would appear that the 
pentoses are closely connected with the formation of hippuric acid, 
since the consumption of large quantities of easily digested pentoses 
produces an abundant excretion of hippuric acid. 

The absorption of water by the gluten of different wheats, F. B. 
Guthrie (AgL Gaz. N. 8 . Wales , 7 (1890), No. 9, jpp. 583-590). — In a 
paper read before the Royal Society of New South Wales the author 
describes a number of experiments on (1) the strength, L e the amount 
of water which flour made from various sorts of* Australian-grown 
wheat would absorb, (2) the gluten content, (3) the proportion of glu- 
tenin and gliadin in the gluten, and (4) the physical nature of the gluten 
of the various flours. 

The results are given in tabular form. In the author’s opinion tbe 
experiments point to the following conclusions: 

“The strength or water-absorbing capacity of a flour depends directly upon the 
relative proportion in which the 2 proteids are present in the gluten. 

“If the gluten contents of 2 flours bo nearly the same, that will be the stronger 
flour which contains the larger proportion of glutenin. 

“Flours in which glutenin preponderates yield strong, tough, elastic, nonadhesive 
glutens. 

“Increased gliadin content produces a weak, sticky, and inelastic gluten.” 
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The decomposition of fat by molds, H. Ritthausen and Bau¬ 
mann (Landw. Vers. Stat., 47 (1896), jVo. 4-5, pp.389,390). —Two samples 
of rape-seed cake were analyzed and then kept in unopened glass stop¬ 
pered bottles for 2 years, when they were again analyzed. The water 
had increased from 12.45 and 12.31 per cent in the original to 21.94 and 
23.42 per cent in the 2-year-old material. The fat, which was 10.53 and 
8.50 per cent in the original, had diminished to 1.9S and 1.87 per cent, 
equivalent to a loss of 81 and 78 per cent, respectively. The authors 
believe the water could not have come from any other source than the 
decomposed fat. 

Fifteen different species of molds and bacteria were isolated. 

Cattle feeding in Colorado, W. W. Cooke (Colorado Sta.Bnl. 34, 
pp. 3-36). —In an article on cattle feeding in Colorado the author dis¬ 
cusses ranging and winter feeding, marketing, cost of ranging cattle, 
growth and losses, and shipping. 

Experiments in steer feeding , 1894-95 (pp. 15-30).—A feeding experi¬ 
ment was made with 18 grade Durham and Polled Angus steers. Six 
of these were 4 years old and weighed about 1,300 lbs.; 4 were 2 years 
old and weighed about 1,000 lbs.; and 8 were yearlings, weighing from 
660 to 830 lbs. A preliminary test was made lasting from December 
19 to 27. The 4-year-old steers were fed cut alfalfa hay; they consumed 
36 lbs. per head daily and made an average daily gain per head of 1 lb. 
The other steers were fed whole alfalfa hay. The 2-year-old lot con¬ 
sumed 22 lbs. per head daily and made an average daily gain per head 
of 1.7 lbs. The yearlings consumed 19 lbs. per head daily and made 
an average daily gain of 2.2 lbs. u It will be seen that the steers did 
not eat an amount of hay proportioned to either their size or their age.’ 7 

The steers were divided into 6 lots as nearly even as possible. The 
feeding test proper lasted from December 27 to March 18. A basal 
ration was fed of 5 lbs. of cut corn fodder and 15 lbs. of cut alfalfa hay, 
to which was added in case of lot 1 cut alfalfa ad libitum; lot 2, 6 lbs. 
of crushed wheat and 20 lbs. of cut beets; lot 3, cut corn fodder ad libi¬ 
tum; lot 4, 35 lbs. of com silage; lot 5, 30 lbs. of cut beets; and lot 6, 
8 lbs. of crushed wheat per head daily. The steers were weighed every 
2 weeks. The detailed results for each steer are expressed in tabular 
form. A summary tor each lot follows: 


Besults of feeding experiment with steers in 1894-95. 


Total food consumed. 

Totaldi- 



Hay. 

Com 

fodder. 

Wheat 
and com. 

Silage. 

Beets. 

gestible 
drv mat¬ 
ter per 
head 
daily. 

Total 
gain in 
weight. 

Gain 
per head 
daily. 

Bounds. 

Bounds. 

Bounds. 

Bounds. 

Bounds. 

Bounds . 

Bounds. 

Bounds 

5,089 

1,018 

198 



12.6 

150 

0.62 

8,235 

1,094 

1,429 


4,600 

15.8 

342 

1.41 

2,948 

3,861 




11.9 

357 

1.59 


885 

27 

7,972 


15.1 

213 

.88 

8,481 

1,167 

.. ..... 


6,800 

13. C 

273 

1 15 

3,691 

1,256 

1 2,024 I 

i . ! 


15 7 

252 

1 

l 06 
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The steers were -weighed at the station and sold in Denver, where 
they were again weighed. The shrinkage in weight is discussed. The 
gains made ou each ration and the comparative gains made on the 
various rations are discussed at length ou the basis of the weight of 
the steers at the station and in Denver. 

On either basis corn fodder, silage, and alfalfa are very much alike. 
The grain-fed steers gained nearly twice as much as those fed alfalta 
hay. Comparing alfalfa and beets there was a decided advantage in 
favor of the beets. More food was consumed with grain and beets than 
with alfalfa hay alone. No definite conclusion was drawn regarding 
the comparative value of grain and beets. When extra grain was fed 
with beets the steers ate much more than on beets or grain alone, and 
better returns were obtained with both feeding stuffs alone than in 
combination. 

The financial statements are based on alfalfa and beets at $4, corn 
fodder $5, silage $3, and grain $15 per tou. The cost of each lot, of the 
food consumed, and the profits are shown in the following table: 

Financial results of feeding experiment with steers in 1894-95. 


Lot. 

Cost, 
Pec. 27. 

Value of 
food 
eaten. 

Selling 
price in 
Uenvei. 

Profits. 

X... 

$84.70 
82.86 

$14.19 
29.32 

$115.24 

124.29 

$16.35 
12 61 
15.10 
5 49 

2... 

3... 

84.82 

15.63 

114 95 

4. 

84.81 

19. 68 

109 98 


83 44 

23. 46 

119 87 

12 97 

0. 

87 41 

27.00 

128. 36 

13.95 



“It mil be seen from this that the largest increase in market value is made by the 
lot ou beets and grain, followed by the grain, and then by the beets; the least by 
the silage. The value of the food eaten follows in the same proportion for the drat 
three, but the alfalfa lot is the cheapest food, and the fodder com next, leaving the 
silage about the middle.” 

The net returns per ton for the alfalfa fed to the different lots, based 
on the prices mentioned above, are stated to range from $8.12 with lot 
4= to $17.70 with lot 3. 

The relation between the age of the steers and the gain, shrinkage, 
profit, etc., is discussed at considerable length. 

"The important lesson to be learned, from this test is that -well-bred steers that 
have been wintered on hay the first season can be profitably fed for beef and marketed 
when they are coming 2 years old. This cuts off from 1 to 2 yearn from the present 
common method of running cattle on the range. It allows more head of stook to be 
kept on a given range and adds at least one-half to the number that can be turned 
off each year.” 

Experiments in steer feeding , 1895-^96 (pp, 31-36).—A feeding experi¬ 
ment having 2 periods was made with 15 grade steers divided into 5 lots 
lif 3 steers each. Three of the steers were 2 years old and the remainder 
h ftyfer-rs old. In the first period, which lasted from November 7 to De- 
19, lots'! and 4 were fed alMfa hay only; lot 2, alfalfa hay and 
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beets, beginning with 5 lbs. per head daily and increasing 1 lb. per day 
until 25 lbs. was fed 5 lot 3, alfalfa hay and 10 lbs. of com silage, the 
latter being increased later to 20 lbs.; and lot 5 was u turned into a 
fairly good pasture and fed in addition all the hay they would eat. ?? The 
food consumed and the gains made are shown in the following table: 

Feeding experiment with steers in 1895-'96, Period I. 


Total food consumed. 

Gain In 
weight. 

Lot * Alfalfa 

hay. 

Silage. 

Beets. 

Pounds, 

1..... 4,552 

Pounds, 

Pounds. 

Pounds. 

90 

88 

80 

115 

55 

2.| 4,283 


3,015 

3... 4,472 

2,250 

4. 4,230 


5 (pasturage)..-.-..-.- 

l 

l 



“On alfalfa alone the average gain of the 6 steers was 112 lbs. in live weight in 
42 days, or 2.4 lbs. per head per day. This is a greater gain than was made by 
either of the lots having silage or beets in 1894-’95. . . . 

“The result of 2 years* feeding of silage shows that it is not a profitable feed for 
steers that are fed in the open air without shelter. . . . 

“The beets were eaten greedily and were fed in liberal quantities. The steers 
ate ... in addition, about as much hay as the steers that had nothing but hay. 
As they gained less on hay and beets than they did on hay alone, the beets were 
apparently more than wasted.” 

The second period lasted from December 19 to April 6, and included 
all except the pastured lot. All were fed alfalfa hay, and in additiou 
lot 1 received corn, lot 2 wheat and beets, lot 3 barley, and lot 4 barley 
and beets. Heavy rations were fed in each case. The steers were sold 
in Denver at the close of the test. The data are summarized in the 
following table: 


Feeding experiment with steers in 1895-96, Period II , 


Lot. 

Food consumed. 

Gain in 
weight 
per head. 

Shrink- 
age in 
shipping. 

Hay. 

Com. 

Wheat. 

Barley. 

Beets. 

1. 

Pounds. 

9,195 

7,938 

8,898 

7,524 

Pounds. 

2,334 

237 

Pounds. 

Pounds. 

237 


Pounds. 

155 

168 

76 

141 

Pounds . 
l +8 
27 
87 
66 

2. 

2,352 

3. 

2,574 

2,256 

4. 


237 

5,694 




1 Increase over weight at station. 


“[Comparing corn and barley,] the growth is decidedly in favor of the corn. Not 
only did the com make a larger growth, amounting to 79 lbs. per head, but this 
growth was so muoh firmer that it shrank less in shipment. . . . The wheat and 
beets produced only 8 lbs. more growth per head than the com. The growth was 
soft, and shrank considerably in shipping.’ 7 

The steers on barley and beets made better gains than those on bar¬ 
ley alone. They grew “nearly as fast as those on corn, but lost much 
of this gain in shipping, leaving the corn far ahead.” However, they 
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gained less and shrank more than those fed wheat and beets. Barley 
alone or with beets does not seem to make as hard flesh and fat as corn 
or wheat. 

Maturing skim-milk calves, C. F. Curtiss (Iowa Bui. 418— 

400, Jig. 1 ).—This is a continuation of an experiment reported in Bulle¬ 
tin 25 of the station (E. S. li., 6, p. 453). The experiment was made 
with 6 high-grade Shorthorn calves. At the conclusion of the 90-day 
skim-milk period mentioned in Bulletin 135 the calves had gained 857 
lbs. The average weight of the calves was 247 lbs. The present test 
lasted from December 25, 1803, until December 1, 1895. They were 
castrated soon after the test began and fed liberally on grain and hay, 
but were not forced until toward the close of the experiment. They 
were pastured during June and July. Full details of the experiment 
are given in tabular form. 

The average gain per head daily for the entire period including milk 
feeding was 1.72 lbs. The average gain per head daily for the entire 
period not including pasturage was 1.91 lbs. The average cost of feed 
per pound of gain for the entire period was 4.8 cts. The cost of food is 
based on ear corn at 46 cts., “ snapped 77 corn 37.5 cts., corn meal 62.5 cts., 
shelled corn 57.5 cts., ground oats $1, bran 70 cts., sheaf oats 50 cts., 
stock beets 5 cts., corn-and-cob meal 60 cts., whole oats 94 cts., linseed 
meal $1, cotton-seed meal 85 cts., gluten meal 75 cts., ground flaxseed 
$1.25, ground wheat $1, hay 30 cts., green clover 2.5 cts., green peas 
2.5 cts., green corn fodder 2.5 cts., and dry corn fodder 20 cts. per 100 
lbs. There was a loss of weight while the steers were at pasture. 
“This was an unexpected result, and can only be accounted for on the 
ground that the pasture, being blue grass and timothy, had become too 
dry and ripe to afford good results. 77 

The advantage of marketing the cattle earlier is discussed at length. 
The author concludes that it would have been more profitable to sell 
the cattle at the end of 17 months than at the dose of the experiment. 

At the conclusion of the test the cattle were sold in Chicago and 
slaughtered. The price received was $4.85 per 100 lbs. They were 
sold, in the author’s opinion, at a decidedly unfavorable time. A few 
lots of cattle sold on this day brought a higher price than those in the 
test. The author believes that their failure to take highest rank was 
due to their inferior breed. The total live weight was 8,460 lbs., 
dressed weight 5,471 lbs., and the percentage of dressed beef 64.9. 

“The percentage of dressed meat is high; the meat was of prime quality, and the 
percentage of weight in the high-priced cuts averages fully as good as any former 
lot that we have fed. The claim that cattle of this age contain less fat and conse¬ 
quently kill more profitably than larger cattle does not seem to ha\e been very fully 
substantiated.” 

In the author’s opinion these experiments show that— 

“The ealf is capable of making excellent returns for food consumed, and that good 
eafyes oan undoubtedly be raised with profit on skim milk and form feeds. The 
oseeataal conditions in a successful feeding operation of this kind are, good quality 
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of stock to begin with, good gains as economically made as possible, and a well- 
fiifl&hed, high-selling product in the end. The latter attainment will largely depend 
npon the preceding factois. Inferior stock will not give sufficient return to justify 
the expense of feeding for early matuiity.” 

On fattening experiments and slaughter tests with swine, 

M. Herter (Milch Ztg ., 25 (1896), No. 14, j pp. 697-699). —The belief is 
somewhat widespread in Germany that the preponderance of English 
blood in swine is responsible for the fact that so much of the pork is 
poor in quality and not. suited for the making of sausage and similar 
purposes. The following test was therefore made with 15 pigs, 13 of 
which were from the same litter, and were crosses of a Berkshire boar 
on a half-blood Meissen sow. Seven of the pigs were boars. Six were 
castrated when 4 weeks old, and the seventh when 3 months old. At 
the same time 2 of the 6 sows were spayed. The remaining 2 pigs used 
for the test were from another litter of the same age. They were crosses 
of a Berkshire boar on a sow with no Meissen blood. They were sows 
and were not spayed. The feeding of the pigs- is discussed at some 
length. They were slaughtered when 10 months and 18 days old, the 
average weight being 120 kg. They were judged by experts. The live 
weight, the weight of flesh and fat in the carcass, and relation of weight 
of the carcass with and without fat to the live weight of each animal 
are given in tabular form. 

From this test and a test made the previous year the author draws 
the following conclusions: With abundant but not unusual feeding, 
cross-bred swine with a large proportion of English blood furnish the 
quality of pork which is desired. The opinion that such swine furnish 
low-grade pork is without foundation. It is possible to delay the cas¬ 
tration of pigs beyond the usual time, and this may increase the pro¬ 
portion of flesh produced. Spaying was without effect on growth or 
the production of flesh. 

Molasses as food for swine, E. Frederiksen ( UgesJcr. Lcmdmdnd, 
1896, No. 28; abs. in Milch Ztg., 25 (1896), No. 35, pp. 556-558).— A test 
of the feeding value of a feeding stuff made from palm-nut cake and 
molasses was made with 15 pigs divided into 3 lots of 5 each. Three 
of the pigs in lot 1, 2 in lot 2, and 1 in lot 3 were barrows, the others 
sows. The average weight of the animals in each lot was 71.7, 70.6, 
and 71.9 lbs., respectively. The test began March 2 and lasted 80 
days. All the pigs were fed a basal ration of 3 lbs. buttermilk and 12 
lbs. whey per head daily. Lot 1 was fed barley in addition, lot 2 barley 
and molasses feed (2:1), and lot 3 barley and molasses feed (1:1). In 
every case 2 lbs. per head daily of the additional food was fed at first 
and the amount was gradually increased to 4 lbs. The composition of 
the molasses feed is quoted. The food consumed, the gain made by 
each pig, and the average results are given in tabular form. 

The average daily gain in weight of lot 1 was 1.11 lbs., of lot 2 1.05 
lbs., and of lot 3 1.10 lbs.—practically the same in each case. Ten of 
the pigs were sold and slaughtered. The fat was firm and of the best 
11068 —Nq. 6 -Q 
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quality. The cost of the various feeding stuffs is quoted. The cost of 
1 lb. gain in live weight was 0.56 ct. cheaper when molasses feed and 
barley (1:1) were fed than with barley alone. The conclusion is 
reached that molasses can be advantageously fed to pigs weighing 
over 50 lbs. Experiments are in progress to test its value with younger 
pigs. 

Analyses of feeding stuffs (Mistmippi Sta. lipl. 1*0)3, pp. 80-94). —Analyses of a 
large 11111111361 of feeding stuffs are reported. Most of these are the individual anal¬ 
yses froniTvhich the averages given in the article in E. £. R,, 6, p. 93. were com¬ 
piled. In addition, analyses are given of the following giasseb and other feeding 
stuffs: Crosses —Meadow oat grass (Arena elatior ), hromo (Bromus prattnsis), Job’s 
tears ( Coix lachrymal), and Triodta seslenoides . Leguminous plants —Peanut hay (ArOr¬ 
chis hypogea). and vetch ( Vida acutifolia). Miscellaneous —Chinese vetch ( Yigna sp.), 
Ambrosia trifida, cow salad ( Discopleura bp.), Brazilian sponge (Luffa cylindrica ), 
JPyn'hopappus earolinianus , red clover hay, hairy vetch hay, artichoke, chicken com 
seed, shredded Kafir corn, shredded corn, corn, cob, aud shucks, corn bran, com 
meal, ground com (4 varieties), corn-and-cob meal, corn-cob-and-shuck meal, jack 
bean (pods and beans, beans, and hulls), oowpeas, cotton seed meal, cotton-seed (raw 
and cooked), rice hulls, wheat bran, soja beans, pea-vino hay, Tennessee yam, and 
Blatchford’s Feeding Powder. 

Hay substitutes, C. S. Phelps (Connecticut Stows Sta. Bui. 17, pp. 8). —Detaiis 
are given regarding soil, seeding, harvesting, yield, preservation, composition, feed¬ 
ing value, and digestibility of the following hay substitutes which can be advan¬ 
tageously used when the hay crop is poor: Hungarian grass, wheat fodder, barley 
fodder, barley and peas, oat hay, oat fodder, oats and peas, oats and vetch. Canada 
field peas, red clover, scarlet clover, clover rowen, timothy rowan, rowen of mixed 
grasses, flat pea, corn fodder, soja-bean fodder, and cowpea fodder. The bulletin is 
largely based on investigations of the stations. 

“Substitutes for the regular hay crop should be grown as far as possible. These 
may be used either as silage or dried fodders. The silo has proven valuable and 
economical for the dairy farm. Corn is probably the best silage crop yet tried, but 
there are others which have a greater feeding value. Soja-beaus and cowpeas can 
be readily grown in Connecticut, and, when mixed with com fodder, make a silage 
of higher feeding value than com alone. 

“Among the annual crops for field curing the most valuable seem to be oats and 
peas, millet, Hungarian, barley and peas, aud fodder coru. The feeding value of all 
of these crops is about equal to, and in some oases higher, than the better grades 
of hay. 

“The legumes, clover, peas, etc., arc esi>ecially valuable for fodder and for enrich¬ 
ing the soil. They may be most advantageously grown and used in the place of the 
grasses/’ 

The composition, digestibility, and food value of potatoes, H. Snyder (Min¬ 
nesota Sta. Bpt. 1895, pp, 83-96, fig. 1). —A reprint of Bulletin 42 of the station 
(E. S. R., 1, p. 974). 

Heat equivalent of the nutrients of food, F. Stohmann (Ann. Agron3$ (1896) 
No. 11, pp. 533-585).— 1 Translated from the English (E. S. R., 6., pp. 590-608) by J. 
Crochetelle. 

Apples as food, J. J. Willis ( Card . Chron., ser . 8, 30 (1896), No. 588, p. 789 ).— A 
popular article. 

Milling and the chemical composition of the product of a modem rye mm, 
K Falk e (Arch. Nyg., 38, No. 1, pp. 49-91 , pis. 8). —The literature of the subject is 
reviewed at length. The author determined the water, nitrogen, ash, nitrogen-free 
material (by difference), and in some cases the fat in 76 samples of cleaned rye, rye 
JSotfrt and the intermediate milling products, and in 5 samples of commercial rye 
do&n Th4 analyses are given in tabnlar form. The conclusion was reaohed that 
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nitrogen content of fine rye flour was very low. It differs in this respect from 
wheat flour. Bye loses much more nitrogen in milling than wheat. 

Note on imported wheat and flour, F. B. Guthrie (Agl. Gaz. N. S. JValet, 7 
(1896), No. 9, pp. 579-582). —The author discusses a number of American varieties 
of wheat and flour and compares them with Australian varieties. The points touched 
on are the color, strength, gluten content, and nature of the gluten. The bread 
baked from several flours is also described. 

Our daily bread (Diet, and JSyg. Gaz., 12 (1896), No. 12, p. 761, 762). 

Unclean bakeries (Diet, and JSijg. Gaz., 12 (1896), No. 12, pp. 765, 766). —In an 
article quoted from the Pacific Medical Journal the need of inspecting bakeries is 
pointed out, since in the author’s opinion the majority of bakeries are not cleanly. 

On the new military bread, Balland (Compt. Pend., 128 (1896), No. 28, pp. 1007- 
1009; abs. in Bet. Scient., ser. 4, 6 (1896), No. 25, p. 789). —A description of the new 
French military bread and analyses of this and several other sorts of bread are 
given. 

Selection, purchase, and valuation of meat and foods made from meat, Drech- 
SLER (Au8wahl, Einlauf, und Beurtheilung unsever Fleischkost nebst allendie Tierreiche 
entstammenden Lebensmitteln. Munich: J. Lindauer, 1896). 

Concerning kvass and its manufacture, B. Robert ( Ueber den Kxoas9 und dessen 
Bereitung. Halle: Tauch und Grosse, pp. 32). —Kvass is a fermented beverage made 
from ground grains or foods prepared from them. Sugar and flavoring materials 
may be added. 

Progress in the examination of spices and their adulteration, T. F. Hanausek 
(Chem. Ztg20 (1896), No. 80, pp. 775-778). —A review. 

Metallic contamination of food (Diet, and Hyg. Gas., 12 (1896), No. 12, pp. 762- 
764). —A general article. 

The influence of saline mineral waters (Kissingen, Hamburg) on the metabo¬ 
lism of men and on the so-called ll curgemasse ,, diet, C. Dapper (Ztschr. Klin . 
Med., 80 (1896), pp. 8, 4; abs. in Chem. Ztg., 20 (1896), No. 66, Report., p. 205). 

Is the raising of cattle and horses in sugar-beet farming advisable and profit¬ 
able? M. Fischer (Neve Ztschr. Rubens. Ind., 37 (1896), No. 14, pp. 171-177 ). 

Cattle stalls with low mangers, short standing room, and deep gutters, 
Schrkwe (Deut. landw. Presse, 28 (1896), No. 88, pp. $81, 383, figs. 2). 

A model stable for cows (Rural New Yorker, 1896, May 16, pp. 884, 885, figs . 7, 
dgm. 1). 

The cattle section and dairy matters at the Contours General Agricole at 
Paris, Werner (Mitt. deut. landw. Ges., 1896, No. 10, sup., pp. 1-8). —A full treatise 
on the types of the different breeds in France and Germany. 

Fattening steers on a ration containing fish meal, K. Fink ( Westphal. landw . 
Mitt., 1895, Nov. 7; abs. in Milch Ztg., 25 (1896), p. 51). —Oxen were fed for 90 days a 
ration containing 3 lbs. fish meal per head per day. Satisfactory gains were made. 

Fattening steers in winter, T. Siiaw (Minnesota Sia. Rpt. 1895, pp. 255-279 ).— 
Reprinted from Bulletin 44 of the station (E. S. E., 8, p. 246). 

Fattening lambs in winter, T. Shaw (Minnesota Sta. Rpt. 1895, pp. 880-295 ).— 
Beprinted from Bulletin 44 of the station (E. S. B., 8, p. 251). 

Why not improve your poultry ? F. E. Hege (North Carolina Sta. Bui . 186, pp. 
91-96). —In a brief discussion of the subject the author treats of the magnitude of the 
poultry industry and gives concise directions for the care of poultry, choice of breeds, 
and marketing. 

“In order to command the highest prices poultry should always be separated into 
the different varieties, size, and grade. The buyer can then make an intelligent 
offer and the seller is far better able to demand a reasonable and just price. Anyone 
taking to market a wagon load of the above stock can, by proper divisions, make the 
Bame load net him at least 15 per cent more than if taken in the ordinary manner. 
Eggs should also receive the same attention.” 

The animal aa a machine, B. H. Thurston (North Amer. Riv., 163 (1896), No. 5, 
pp. 607-619). 
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Cornstalk disease of cattle, N. S. Ma\o (Kansas Sta. Bui. 58, pp. 
6 S-88).— The author notes the prevalence of the disease, its geograph¬ 
ical distribution, and the extent of its injury to live-stock interests. 
Reference is made to the results reported in Bulletin 10 of the Bureau 
of Animal Industry of this Department (E. S. R., 8,p. 81) and in sta 
tion bulletins of studies of the relation of corn smut to this disease, and 
work in this line at the Kansas Station is described. Com smut ( Usti- 
lugo maydis) was extracted with alcohol, the alcohol evaporated, and 
the residue tested on guinea pigs with no apparent ill effect. A chem¬ 
ical test also failed to detect in the smut auy alkaloid or nitrogenous 
base which might be poisonous. The author concludes that corn smut 
is not injurious to cattle and that it is not the cause of the cornstalk 
disease. 

Growing corn was inoculated with pure cultures of the Burrill bacte¬ 
rial corn disease. The inoculated stalks when ripe were gathered and 
a 2 year old heifer confined in a stable and fed exclusively upon 
them for 8 days with no apparent ill effect. Cultures of these corn dis¬ 
ease germs in beef broth were given to the heifer as a drench, produ¬ 
cing a mild diarrhea. None of the bacilli were found in the blood. 

The author states that all indications are to the effect that the corn- 
Btalk disease of cattle is not a germ disease, and there is abundant 
evidence that cornstalks affected with the Burrill corn disease do not 
cause cornstalk disease in cattle, nor have other injurious effect. 

The general symptoms of the disease are those of weakness, often 
running into paralysis of the hind parts, accompanied by signs of dis¬ 
tress. As the disease progresses the symptoms of suffering greatly 
increase. Death usually occurs within 24 hours after the first symp¬ 
toms are noticed. 

A report is given of several outbreaks. As a means of prevention 
the cattle should be well fed and watered before starting them in the 
stalk field, and they should be put upon this feed gradually. Water 
and salt Bhould be constantly before them. In general, the author 
states that what may be called typical cornstalk disease in cattle is a 
combination of indigestion and the action of some toxic substance in the 
cornstalks, possibly saltpeter. 

Bacteriological studies in contagious abortion in cows, F. D. 

Chester (Delaware Sta. Rpt. 1895, pp. 115-118 ),—An outbreak of con¬ 
tagious abortion in cows having occurred in 1894, the subject was 
investigated by the station officers. Agar slant cultures were made 
from the placenta of a subject, and later gelatin plate cultures were 
made from one of the slants. Two colonies developed, one of which 
was considered nonpathogenic. The other was cultivated in various 
media, and the biological characters were ascertained for the cultures 
used. The bacillus was strikingly like Bacillus eoli communis , and 
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upon rabbits it proved nonpatliogenic. Inoculation experiments made 
upon a pregnant cow failed to give results. The work is to be continued. 

Antfcrax , A. T. Neale et al. ( Delaware 8ta. Rpt. 1895,pp. 22-lb).— 
A bistory is given of epidemics of anthrax in Delaware. It is thought 
probable that anthrax may have been introduced into the State in 
goat skins from South America which were unloaded on the banks of 
the Delaware River. As the result of numerous experiments made to 
control anthrax by vaccination, reported in a general way, the author 
states that vaccines which may be used with impunity are available at 
the station, and that they afford almost complete protection against 
anthrax to cows at pasture upon infected meadows. 

The details are given of 14 tests of the efficiency and safety of vac¬ 
cines made at the station. The data in some instances are tabulated. 

On the germicidal power of menthol vapor and its action on 
the development of anthrax, F. D. Oiiesteu ( Delaware Sta. Rpt. 
1895,pp.118-121, fig. 1 ).—The author investigated the germicidal power 
of menthol, using in his experiments a spore*forming bacillus, Bacillus 
anthraeis, and a nonspoie form, B. coli communis. The cultures were 
made on agar slants. Anthrax spores were not killed after 11 days* 
exposure to menthol vapor. The vapor prevents the formation of 
spores and repeated growth under the action of menthol vapor resulted 
in a degenerate foim of sporeless anthrax in which involution forms 
predominate. Cultures from such sporeless forms will under normal 
conditions produce spores. 

The tests with Bacillus coli communis showed that menthol vapor 
does not appear to prevent or even check its growth. 

Tetanus or lockjaw in horses, A. T. Neale et al. {Delaware Sta. 
Rpt. 1895 , pp. 51, 52). —A horse receiving a nail puncture in the foot 
suffered 5 days later from an attack of tetanus. He was treated to 
subcutaneous injections of the blood serum of a horse which had 
recovered from tetanus. At the end of 22 days the horse convalesced. 
It required 1 lb. of serum per 1,000 lbs. of live weight of the subject. 
The exjjense for the serum in this case was $50. 

Bovine tuberculosis, A. T. Neale et al. {Delaware Sta . Rpt. 1895, 
pp. 52-60 ).—Herd testing in Delaware is discussed, followed by remarks 
on tests of the efficiency of the tuberculin prepared at the station and 
on the question as to whether the effect of tuberculin on incipient 
bovine tuberculosis is curative. TJnder the latter head an instance is 
given of a Guernsey heifer 2 years old, condemned by the tuberculin 
test in 1893, which was subjected to repeated injections of tuberculin 
until she wholly ceased to respond and in 1895 was in excellent condi¬ 
tion, having been vaccinated in the meantime with attenuated anthrax 
virus. 

Tuberculosis, bacteriological work, F. D. Chester {Delaware 
Sta. Rpt. 1895, pp. 98-116, fig. 1). —The method of preparing and test- 
t ing tuberculin at the statiou is described in detail. Beef peptone 
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bouillon in sterilized flasks was inoculated with a culture of the tuber¬ 
cle bacillus $nd kept at 38 to 39° C. for C to 8 weeks. The culture 
flasks were then heated at 70° C. for 3 hours, the contents filtered, and 
the filtrate evaporated at 60° to one-tenth the original amount. This 
preparation was tried on cows with satisfactory results, but the effect 
on guinea pigs was not so encouraging. 

The milk of a tuberculous cow, with no external evidences of any 
tuberculous lesion of the udder, was fed to guinea pigs in the form of 
scum from the separator bowl, mixed milk and cream, whole milk, and 
whole milk sterilized 1 hour, from November V, 1893, to January 2,1894, 
with negative results. 

In an examination of about 30 samples of milk for tubercle bacilli 
the results were negative, except in one case, and the author says, 
“The simple apparent detection of tubercle bacilli fin the absence of a 
biological examination] is not sufficient ground for condemning a milk 
sample.” 

In an examination of nodular cheesy matter from the lung of a cow 
no tubercle bacilli were found, but a guinea pig died of general tuber¬ 
culosis from an abdominal injection of this cheesy deposit. 

Weights of cultures of tubercle bacillus, C. L. Penny (Delaware 
Sta . R$t. 1895, p. 207). —The author separated and weighed the bacilli 
in 13 cultures made in the preparation of Koch’s tuberculin. The sep¬ 
aration was made by means of Gooch crucibles packed with asbestus. 
The cultures had been made in 60 cc. glycerin bouillon and the weights 
obtained ranged from 0.1502 to 0.2806 gm., with an average of 
0.1939 gm. 

On the toxic properties of molds, R. R. Dinweddie (Arkansas 
Sta . Bui. 40, pp. 35, 36 ).—A 2-year-old colt was fed for 3 weeks 
about 12 ears a day of badly molded and worm-eaten corn along with 
hay. From January 3 to March 1 artificial cultures of molds on bran, 
mixed with dry bran were fed with good hay. ITo harmful results were 
observed. A second colt, after having eaten moldy corn for 6 weeks, 
was fed pure cultures of Penicillum glaucum for 5 weeks with no apparent 
ill effects. 

Experimental and clinical studies of Aspergillus fumigatus, A. Lecet ( JRecueil 
Med. Veterin., 1896, Mo. 16, pp. 575-614). , 

Notes on the nodes found in the lungs, oaused by Actinomyces bovis, Micro¬ 
coccus botryogenus, Strongylus, Echinococci, and Aspergillus, J. T. Glennon 
{Jour. Comp. Med. and Vet. Arch., 1896, No . 6, pp. 443-464). 

Concerning the physiological conditions for spore formation in the nTrf-hreur 
bacillus, H. Buchner {Centhl. Balt, und Par. Med., 20 {1896), No. 22-88,pp. 806,807). 

Bacteriological work upon anthrax, P. D. Chester {Delaware Sta . Rpt.l895,pp. 
64—98). —The writer discusses the bacillus and its detection, the vitality of the anthrax 
organism, the proper disposal of anthrax carcasses, and the preparation of atten¬ 
uated virus at the station. Under the last head are given in detail the experimental 
tests of the virus. 

Cerebro-spinal meningitis in horses, A. T. Neaxe et at, {Delaware Sta. Bpt. 1895, 
B2* 60-6S ).—This is a continuation of work published in the Annual Report of the 
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station for 1893 (E. S. R., 6, p. 843). The investigation of an outbreak of cerebro¬ 
spinal meningitis near the station, and a test of oats from Pennsylvania said to have 
produced the disease, failed to discover any cause. 

Controlling erysipelas in swine, H. Frick {Bert tierdrtztl. TTothenschr., 1896, No. 
28, pp. 327-331). 

Protective inoculation against erysipelas in swine, Lorenz (Centbl. Bakt. und 
Far . Med., 20 (1890), No. 22-13, pp. 792-796). 

The repression of foot and mouth disease, Hock ( TTochenbl. landw. Yir. Baden, 
1696, Aug. 12; reprinted in Milch Ztg25 (1896), No. 37, pp. 590, 591). 

Glanders, A. T. Neale et al. (Delaware Sta. Bpt. 1805 , pp. 47-51). —This is a 
report on detection of cases in Delaware, disinfection of infected premises and the 
use of mallein in diagnosis. 

Malleln tests for suspected glanders in horses, R. R. Dinwiddie (Arlamas 
Sta. Bui. 40, pp. 39-42). —An account is given, with tabulated data, of tests made 
with mallein for the detection of glanders. No cases were discovered. 

Rinderpest and the Siberian plague in Russia during the first quarter of 
1896 ( Yeroffentl. de. kaiserl. Gesundh.-A., 1896, No. 31, p. 618). 

Concerning the etiology and prevention of rinderpest, Kemmer (Deut. Ztschr. 
Tiermcd. u. Yergl. Path., 20, No. 1, pp. 32-46; ah8. in Centbl. Bakt. und Par. Med., 20 
(1806), No. 22-23, pp. 819S21). 

Texas cattle fever in various localities, R. R. Dinwiddie (Arlansas Sta. Bui. 40, 
pp. 36-39). —Accounts of outbreaks of the disease in the State with notes on 3 post¬ 
mortem examinations. 

Concerning the spread and the repression of tuberculosis in cattle, D. Semmer 
(Landw. Ztg. St. Petersburg Herald, 21 (1896), p. 99; abs. in Ghem. Ztg., 20 (1896), No. 
78, JReperi., p.247). 

On the preparation of antituberculin, A. Tiquerat ( Centbl . Balt, und Par. 
Med., 20 (1896), No. 18-19, pp. 674-67S). 

The action of preventive serums, Bordet (Ann. Inst. Pasteur, 1896, p. 193; abs. 
in Centbl . Bakt. und Par. Med., 20 (1896), No. 20-21, pp. 760-766). 

Investigations of hog diseases, R. R. Dinwiddie (Arlansas Bui. 40, pp. 42-44). — 
An account of outbreaks of hog cholera in different parts of the State. 

Report of the committee on animal diseases and animal, food, D. E. Salmon 
(Diet, and Hyg. Gaz., 12 (1896), pp. 751-754; reprinted from Jour. Amer. Public Health 
Assn.). —In an address delivered before tbe American Public Health Association in 
September, 1896, the author describes the cause and prevention of various animal 
diseases and insists on the need of inspecting milk and meat. Some of the difficulties 
attending such inspection are pointed ont. 

Parasites of domestic animals, G. McCarthy (North Carolina Sta. Bui. 187, pp. 
101-142, figs. 36). —The author discusses briefly the general classification of parasites 
and gives a list of vermicides, with doses for various animals, and formulas for dif¬ 
ferent tonics, washes, liniments, and ointments. The principal parasitic worms and 
insects affecting cattle, horses, sheep, swine, dogs, and eats are popularly described, 
with illustrations in most cases; symptoms caused by each are given, and treatment 
is indicated. 

Shoeing for special purposes, E. P. Niles (Virginia Sta. Bui. 54,pp. 83-94, jigs. 
10). —This is a continuation of work published in Bulletin 46 of the station (E. S. R., 
8 , p. 169). 

The following weaknesses or ailments of horses are described: Clicking, interfer¬ 
ing, drop sole, knuckling, toe and quarter cracks, contracted feet, corns, and lami- 
nitis, and directions are given for shoeing so as to best afford relief or to cure. 

Veterinary work (Mississippi Sta. Bpt. 1895, pp. 59-62). —An aceount is given of 
an outbreak of charbon in 1889, with symptoms, treatment, and preventive measures. 
Mention is made of a test of the college herd with tuberculin, with no reactions. 
References are also made to work previously published in Bulletins 16, 25, 31, and 
85 of the station (E. S. R., 3, p. 398 ; 5, p. 78; 7, pp. 65 and804). 
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Cattle feeding (Mississippi Sta . Bpt. 1895, j)j>. 55-59 ).—These experi¬ 
ments are in continuation of work previously reported in Bulletins 13 
and 15 of the station (E. S. B., 2, pp. 302, 058; 3, pp. 100, 875). 

The present experiments, to determine the relative value of different 
foods (shown in the table) for the production of milk and butter, were 
made in 1892 with 30 grade cows divided into G lots of 5 each (4 Jerseys 
and 1 Holstein). The tests lasted 5 weeks. The results are summa¬ 
rized as follows: 


Comparisons of different rations for cows. 






Milk. 


Butter. 

Lot. 

nations. 

Cost of 
food. 

Yield. 

Cost 
per gal¬ 
lon. 

Butter 

fat 

Yield. 

Cost 

per 

pound. 

1 

Bermuda hay, adage, raw cotton seed. 

$9.65 

Gallons. 

152.6 

Cents. 

6.3 

Per of. 
5.95 

Pounds. 
73.12 

Cents. 
IS. 2 

2 

Timothy hay, silage, raw cotton seed. 

Bermuda hay, silage, Bteamed cotton seed .. 

11,30 

130.3 

8.3 

5.73 

01.30 

18.4 

3 

10.79 

218.5 

4.9 

5.85 

100.35 

10 9 

4 

Timothy hay, silage, steamed cotton seed -.. 

15.32 

183.0 

8.4 

5.88 

81.37 

18.1 

5 

Bermuda hay, silage, cotton-seed meal. 

20.88 

212.3 

9.8 

5.75 

95.27 

22.0 

6 

Timothy hay, silage, cotton-seed meal. 

20.97 

213.2 

12.6 

5.71 

95.99 

28.1 


The results of these experiments agree very closely with those of 
former years. From all the experiments the following general conclu¬ 
sions are drawn: 


“(1) Equal weights of Bermuda and timothy hayhave practically equal values in 
the production of milk and “butter. 

“(2) At the prices at which they can “bo purchased in Mississippi, Bermuda hay 
will produce milk and hatter at a much less cost than timothy hay. 

“(3) The milk and butter from cows fed on steamed cotton seed costs less than 
that from cows fed on raw cotton seed, and but little more than one half as much . 
as that from cows fed on cotton-seed meal. 

"(4) The butter from steamed seed is superior in quality to that from either raw 
seed or from cotton-seed meal.” 

Feeding cotton-seed meal to dairy cows, C. P. Curtiss (Iowa Sta. 
Bui. 32, pp. 437—117 ).—Using 5 grade Shorthorn cows fresh in milk, the 
effect was studied of gradually substituting cotton-seed meal for the 
bran in a grain ration of 12 lbs. of oorn-and-cob meal and (5 lbs. of 
bran daily. There were C periods of about 2 weeks each. Iu the first 
period no cotton-seed meal was fed $ in the second period 2 lbs. of cotton¬ 
seed meal was substituted for 2 lbs. of bran, and iu subsequent periods 
it was increased 1 lb. at a time until in the sixth period all the bran was 
replaced by cotton-seed meal. During the first, second, and third 
periods each cow received daily 12 lbs. of corn fodder and 4 lbs. of hay, 
and during the fourth, fifth, and sixth 12 lbs. of hay. The last 2 days 
of each period butter was made from the milk. This was analyzed and 
scored by several experts at the station and in Chicago. These data 
are given in full, but no feeding record is given. Neither the volatile 
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fatty acids, insoluble fatty acids, saponification equivalent, iodin num¬ 
ber, nor melting point seemed to be regularly affected by tlie increase 
in cotton-seed meal, though most of these¥actors varied somewhat dur¬ 
ing the experiment. 

“The average score on flavor ranged from 41 in period 1 on corn-and-cob meal and 
bran to 41.5 in period 4 where the cows were having 4 lbs. of cotton-seed meal x>er 
head daily. ... In periods 5 and 6, when the amount of cotton-seed meal fed was 5 
and 6 lbs., respectively, per head daily, the scores were 403- and 40£, thus the score on 
flavor of butter ranged nearly as high on 5 and 6 lbs. of cotton-seed meal in tbe 
ration as when the cows were fed on a grain ration of corn-and-cob meal and bran/* 

Samples of the butter kept in the creamery refrigerator for about 2 
weeks usually fell oft* about 1 or 2 points in flavor, except where 5 lbs. of 
cotton-seed meal was fed, in which case the flavor was scored 5 points 
lower. 

“The opinion that cotton-seed meal feeding even in a moderate degree injures 
the flavor of butter and gives more solidity and a higher melting point has gained 
considerable credence among dairymen. This investigation does not indicate that 
such results may he expected from the use of the feed in amounts within the range 
here reported, viz, 2 to 6 lbs. 

“ The work of both the Iowa and the Texas stations does not indicate any particu¬ 
lar disturbance of the composition, quality, or flavor of butter from feeding cotton¬ 
seed meal in quantities not exceeding 5 lbs. per day. Inasmuch as this is, perhaps, as 
extensively as it will ever be advisable to feed the meal in Iowa it is safe to conclude 
that it may he used as a dairy feed without injury to the butter product when the 
circumstances are such as to warrant its use.” 

The southern pea vine [Delaware Sta. Rpt. 1895 , pp. 7-21 ).—A brief 
summary is giveu of 4 years’ experiments with the cowpea, covering 
variety tests, manuring, and the utilization of the crop as green manure, 
as hay, as pasture, and as silage. A large part of the work has been 
previously reported in the Annual Reports of the Station for 1801 and 
1893 (E. S. R., 5, p. 577; 0, p. 802), but some additional work is given. 

For stock feeding the vines have been used as pasture, for soiling, 
as hay, and as silage. As a hay crop satisfaction has been experienced, 
as is shown by letters from practical farmers. 

In an experiment with G cows, divided into 2 lots of 3 each, lasting 
from February 2 to April 20, 1804, the feeding value of pea-vine silage 
was compared with that of wheat bran. The trial was divided into 6 
periods of about 2 weeks’ duration. It was made on a private farm 
near the station. Seven and 0 lbs. of wheat bran were fed in compari¬ 
son with 30 and 33 lbs. of pea-vine silage fed with sweet-corn silage, and 
9 lbs. of bran was compared with 63 lbs. of pea-vine silage without the 
com silage. 

Samples of the milk were examined on 5 to 7 days of each period, 
and the conclusions are drawn from the average results. Tables are 
given showing the composition of the rations and the milk and butter 
yield for each cow during 5 to 7 days of each test. The results, which 
are discussed at length, are briefly summarized as follows: 

“In no instance was the substitution of a suitable quantity of [pea-vine] silage 
for its equivalent in bran accompanied by a decrease in the yield either of milk or 
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of "butter. In several instances a loss of 25 per cent in milk and a corresponding 
loss in butter followed wben bran was substituted for pea vine. In quality the milk 
from a very heavy pea-vine ration was, after trial, pronounced acceptable by a 
creamery owner, who is noted for the high grade of his butter.” 

Fee ding dairy cows, J. Wilson [Iowa Sta . Bui. 32, pp. 408-136, 
figx. 3 ).—This is a continuation of work reported in Bulletin 25 of the 
station (E. S. B,., 6, p. 460). Four Holstein, 2 Shorthorn, and 2 Jersey 
cows were fed for 77 days, from January 1 to March 18, to compare tur¬ 
nips, mangel-wurzels, sugar beets, and red table beets. Usually each 
kind of roots was fed for 20 days, the first 10 days being the transition 
period. A basal ration of hay, corn fodder, bran, gluten meal, and 
linseed meal was fed throughout. On an average about 18 to 20 lbs. 
of roots were fed per cow daily. The nutritive ratio of the rations is 
given as from 1:4.1-4.7. The ration was moistened with water about 
12 hours before* feeding. The principal results, amount of water con¬ 
sumed, gain in weight, and composition of the beets are given. A 
summary of the results follows: 

Dry matter eaten and yields of milk and fat by cows fed roots. 


Roots fed. 

Length 

period. 

Yield of— 

Diy matter 
eaten daily 
per 1,000 
lbs. live 
weight. 

Dry matter 
eaten per 
pound of 
butter fat. 

Milk. | 

Butter 

fat. 

Butter 

(calcu¬ 

lated). 

Days. 

•Turnips. 10 

Mangel-wurzels... 10 

Sugar beets. 10 

Rea table beets. 9 

Pounds. 
2,833 
2,401 
2,336 
1,020 

Pounds. 
9L 19 
88.26 
8S.11 

72.61 

! 

Pounds. 

106.38 

102.97 

99.29 

84.71 

Pounds. 
21.14 
22.93 
22.87 
21.92 

Pounds . 
20.51 
23.01 
23.83 
24.45 


The volatile fatty acids, melting point, and flavor of the butter were 
as follows: 

Examination of butter pi'oduced on roots. 


Boots fed. 

Volatile 
faity 
acids m 5 
gm. but¬ 
ter fat. 

Melting 

point. 

Flavor 

{perfect 

45). 

Turnips.... 

Oe. 

31.10 

31.46 

30.52 

29.61 

Dog. O. 
32.43 
32.35 
32.25 
32.70 

38.0 

42.5 

43.5 
43.0 

Mangel-wurzels. 

Sugar beets..... 

Bed table beets. 



“The turnips have an injurious flavor, as shown by a score of 88 in a possible 45 
for the butter made from them. The mangel-wurzel butter has a score of 42.5, which 
brings it within the range of fine butters. The sugar beets and red table beets score 
high, going up among the roots that have no bad volatile acids that injure the 
flavors of butter.” 

The results with the 3 different breeds of cows are compared, and 
representative cows are figured and their records given. The conclu¬ 
sion is that “the Shorthorns and Jerseys gave exactly the same amount 
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of butter fat per cow per day for the 77 days, 1.08 lbs., and the Holsteins 
gave 1.07 lbs.,” although the Shorthorns and Holsteins gained in live 
weight, while the Jerseys did not. * 

Following this trial, the cows were divided into 2 lots, and the roots 
in the above ration were replaced by their equivalent in dry matter 
of wheat bran. The ration for 1 lot was wet 12 hours before feeding, 
and for the other fed dry. This trial lasted 46 days, the lots being 
reversed once during that time. With the discontinuance of the roots 
“butter fat decreased, more pounds of diy matter were required to 
make a pound of butter fat, and the cows did not gain in weight dur¬ 
ing the 46 days. . . . The difference between the 2 lots is not striking. 
There is a small percentage in favor of the wet feed.” 

At the conclusion of the above trial the cows were turned to pasture, 
and some observations made on the effect of adding bran to the pasture, 
“which indicates improvement over yield on grass alone.” 

Annual report for 1894-’95 of the dairy and bacteriological 
division of the experiment station and dairy school at Kiel, H.- 
Weigjiann (Jahresber. Sollies. Holst. handle. Oeneralvereins, 1895; abs. 
in Milch Ztg., 25 (1896), Hos. 34, pp. 541, 545; 35, pp. 561, 562).— This 
contains articles on (11 the best method for securing an average sample 
of milk for fat determination; 1 (2) experiments in souring cream with 
lactic acid; 2 (3) experiments on the effect of distillery refuse (slump) 
on yield and qualities of the milk; (4) experiments on the effect of 
peat-molasses feed on the yield and fat content of milk; 1 (5) method for 
extracting fat from cheese fer the purpose of examining and testing the 
same for admixtures; 4 (6) continuous examination of the milk of the 
cows in the experiment stables; (7) weekly tests of newly purchased 
cows, and tests to control the operations of the experimental creamery; 
and (8) experiments in fattening calves with skim milk; together with 
the financial record of the creamery and cheese factory, including the 
profits of making cheese. 

In the abstract only the third and eighth articles and the financial 
record are treated. In the experiment with distillery refuse, 4 cows 
were fed 24 kg. of rye slump daily, it being added to the regular ration 
of 2 cows, and fed in place of 3 kg. of wheat bran in case of the other 2. 
In the former cases it appeared to increase the yield of milk, and in the 
latter to diminish it. There was no apparent effect on the fat content 
in any case. The bacteriological examination showed great similarity 
in the flora of the dung of all the cows before feeding slump. The flora 
was very different after the slump was fed, although still quite uniform 
for the different cows. Ho connection could be traced between the 
flora of the milk and that of the dung. 

• Milch Ztg., 24 (1896), p. 716 (E. S. R., 7, p. 807). 

9 Milch Ztg., 24 (1823), p. 388. 

3 Landw. Woehenbl. Schles. Holst., 1895. p. 160. 

4 Miloh Ztg., 24 (1896), p. 729 (E. S. R., 7 , p. 655). 
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Methods for rendering cows’ milk more nearly like human 

BAOKHATTS (Jour. Landw ., 41 (1896), Nos. 3,pp. 279-298; 4,pj>. 
299-309 ).—This article treats at length the composition and chemistry 
of cows’ milk and human milk, and the methods which have been sug¬ 
gested for treating cows’ milk so as to make it more nearly resemble 
human milk in composition and general effect, dividing these methods 
into 11 groups- The author describes a new method devised by him¬ 
self, which consists in removing the cream from whole milk by sepa¬ 
rator and treating the skim milk with a mixture of rennet, trypsin 
ferment, and sodium carbonate at 40° 0. for 30 minutes. This changes 
a part of the casein, giving 1.25 per cent of soluble albumen, and 
curdles the rest of the casein. The heat is then increased to check the 
action of the ferments, the curdled casein removed by straining, suffi¬ 
cient cream of the right concentration added to give 3.5 per cent of fat 
and 0.5 per cent of casein, and about 1 per cent of milk sugar is added. 
The preparation is then pasteurized. 

The ferments used are supplied in powdered form, and it was found 
that mixtures of the rennet, trypsin, and sodium carbonate could be 
kept for several weeks without any particular detriment. The propor¬ 
tions of the mixture must be determined experimentally for the skim 
milk of different herds, so as to furnish the products (soluble albumen 
and casein) in the right proportion. The treatment diminishes the ash, 
but makes it nearer in amount to that of human milk. 

As to the digestibility of milk prepared in the above way, the trypsin 
whey gave the biuret reaction for peptones, while, as is well known, 
common milk contains no peptone,- and a number of experiments with 
Stutzer’s method of artificial digestion showed 91.5 per cent of the pro-, 
teids in the prepared milk to be digested, on an average, while the 
average was 87.22 per cent of those in a cream mixture of like albumen" 
content, and 75.175 per cent of those in whole milk. Ilowever, there 
were quite considerable differences between the results of separate 
trials. 

The prepared milk has been tried on a large number of children with 
good success thus far, and is being made at several creameries on a 
commercial scale. 

Report for 1895 of the municipal laboratory for examination of 
foods and condiments in Nuremberg, Kammerer (Ghent. Ztg., 20 
(1896), No. 78, pj>. 758 n 759 ).—The examination of beers, butter, oleo- 
margarin, milk, vinegar, honey, flour, mineral waters, etc., are briefly 
reported upon. Fifty-two samples of butter were examined. The 
acidity of the butter ianged from 1.60 to 21.4, and averaged 10.5; the 
acidity of the butter fat ranged from 1.08 to 20.75, and averaged 7.55; 
and the Kottstorffer saponification equivalent of the butter fat ranged 
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from ±20.7 to 232.6, averaging 225.3. The range of these samples in 
composition was as follows: 

Range in comjjosition of’butter samples. 


I Highest. 

Lowest. 

Aa erage. 


Per cent. 
16. 45 
91.75 

Percent. 
0.330 
82.160 

Percent. 

9.920 

Fat. 

87.650 


3.74 

.240 

L 230 

Milk sugar_- .. .. 

1.40 

.080 

.530 

Ash...... 

* .25 

.035 

.176 



The high average acidity is attributed to the fact that a large 
proportion of the samples were country butter. 

The cause of the curdling of milk in thunderstorms, H. Gerst- 
MANN (Eleetrotech. Ztschr,, 1896, p. 74; aba, in Milch Ztg., 25 (1896), No. 
37, p. 589), —The statement is made that every flash of lightning causes 
an induction current in the milk, which decomposes the constituents 
soluble in water. The acid suddenly developed by this curdles the 
milk. In support of this view the rapidity with which milk often 
curdles is noted. Ho experimental evidence is presented. 

Studies on milk preservatives, J. B. Weems and W. n. Heiee- 
MAN ( Iowa Sta. B 21 I. 32, pp . 499-501 ),— In numerous trials a 40 percent 
solution of formic aldehyde was compared with corrosive sublimate, 
potassium bichromate, and no preservative. In each case 400 cc. sam¬ 
ples were used and varying amounts of the preservative formic aldehyde 
were used alone and mixed with methyl alcohol. The number of days 
before the samples curdled was noted and frequent tests were made 
with the Babcock test for fat. The latter showed no loss of fat due to 
the preservative. The results of the trials are tabulated. A summary 
is given below. 

u (1) From the above experiments there is reason to believe that 'formic aldehyde 
40 per cent 7 promises to become a preservative for composite samples; while indicat¬ 
ing that it has good preserving powers, it has in its favor the following facts: It is 
not poisonous, though it may be disagreeable if taken into the mouth in its strongest 
form. It is readily measured and handled. 

“ (2) One cubic centimeter gives promise to be sufficient to preserve tbe usual quan¬ 
tity for the time that a composite sample is usually kept at ordinary temperatures, 
while 2 cc. insures the sample during very warm weather. 

"(3) The condition of samples with formic aldehyde 40 per cent appears to be 
much better for testing than those preserved by other substances. In some cases the 
casein appears to he less readily soluble in tbe acid, but this is during the first por¬ 
tion of the experiment, while after keeping for some time this disappears and then 
there is a favorable comparison with the other samples." 

Milk testing, O. L. Penny ( Delaware Sta. Ept. 1895,pp. 199-206 ).— 
The difference between paying for milk by weight and by test is illus¬ 
trated by the record of a creamery in the State for the month of Decem¬ 
ber, 1894, In this the milk is valued at $1,034 per 100 lbs. and the fat at 
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27.3 cts. per pound. The amount to be paid each of tlie 49 patrons on 
the 2 bases is shown, together with the gain or loss from paying by test. 

“It appears that in consequence of the change from the old basis to the now, or 
‘test/ basis, 31 persons gained, in the aggregate, $48.11; that 18 persons lost, in the 
aggregate, $48.15, and that the cieamery pays practically the some aggregate sum 
for the milk received. The gains and losses fail to balance completely because of 
small fractions not counted. This moans that over $48, or more than 4 per cent of 
the month’s business, is taken from people to whom it is justly due and paid to 
people to whom it is not due. Many samples of milk are so near to the average 
'test/ in this case 3.787 [per cent], that they neither gain nor lose materially. In 
the present instance one half of the persons gam or lose less than a dollar. Were 
all samples thus near the average it would make but little difference on which of the 
2 bases the payment might be made. But with the better or poorer grades of milk 
the difference becomes more considerable, in one case over 23 per cent of the true 
value of the milk.” 

Reference is made to tlie confusion which has arisen from expressing 
the result of the test in terms of butter in some cases instead of in fat. 
For instance, a sample of milk containing 4 per cent of fat is reported 
by one creamery as testing “400” aud by another as testing “444.” 
While in reality the tests are identical, the one being fat and the other 
butter, this is not understood by the producer, and it is often impossible 
for the station to say, when appealed to, whether the u test ” is too low 
or too high because it is not defined and may mean either fat or butter. 
“Again, where the creamery reporting the test in butter offers 20 cts. 
per pound, tbe creamery reporting the test in fat can ofier 23 cts. per 
pound, and still actually pay a little less. . . . The test should uniformly 
designate the number of pounds of fat in 100 lbs. of milk.” 

The author also points out 2 possible errors in operating the Babcock 
test, namely, inaccuracy in the calibration of the test bottles, and the 
temperature at which the fat column is measured. Out of one lot of 
57 test bottles bought by the station, 28 bottles, or 49 per cent, were 
found to have an error greater than 0.1 per cent; and out of a second 
lot of 59 bottles, 25, or 42 per cent, had a similar error. 

"About 7 per cent of the entire lot had an error exceeding 0.2 per cent. These 
errors do not indicate carelessness on the part of the maker, as it is a difficult thing 
to attain greater accuracy without a considerable increase in the cost of manufac¬ 
ture; but they do show conclusively that the same customer’s milk ought not to be 
tested repeatedly in the same bottle.” 

As to the effect of the temperature at which the fat column is read 
off, the variations in the reading of a 4 i>er cent milk at temperatures 
from 15 to 100° 0. are given, together with the excess or deficit at tem¬ 
peratures above or below 55° C. (131° F.), assumed to be the tempera¬ 
ture at which the fat is normally read; and the results are presented of 
ft number of trials showing the rapidity with which the column of fat 
in the narrow neck of the bottle cools off in the air. For instance, 
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with an initial temperature of 96° C. and a room temperature of 31° C. 
(87.8° F.), the column had cooled to 74° 0. in 1 minute, to 60° in 2 min¬ 
utes, to 54° in 3 minutes, and to 42° in 6 minutes. 

u With somewhat rapid working a bottle might be taken from the steam centrifugal 
machine, where such is used, and read at 80°; on the other hand the last bottle of a 
series of 10 or 20 might cool by standing down to 45°, or in cool weather lower. 
These extremes would make a difference in the results of 0.13 per cent, equivalent, 
if constant, to 47 lbs. of butter-fat or $9.40 on the yearly business assumed above— 
36,000 lbs. of milk. Now this difference may easily he constant and doubtless it 
often is so. Where each person has the same bottle it is natural to Tead in a uniform 
order, so that out of the 10 or 20 bottles whirled at the same time the first bottle will 
usually be the first read and some other one will usually be the last read, according 
to the series. It is evident that this is a material injustice. It is to be obviated by 
reading the bottles in a uniform order, giving each person a different bottle for his 
successive tests." 

Butter flavor, Gk L. McKay (Io?ra Sta . Bui. 32, pp. 470-485 ).— 
Experiments were made during tlie winter to study the effect on the 
butter flavor of different methods of treatment of the cream, and of 
ripening the cream with different kinds of u starters.” In the majority 
of cases the milk was that furnished by the patrons of the college 
creamery. This was separated at the creamery. The butter was made 
under well-defined conditions, and was scored by 2 or 3 persons on a 
scale of flavor 450, grain 300, color 100, salt 100, and package 50. In 
scoring the butter sent away from the station a somewhat different 
scale was used, but in stating the results these have been calculated 
to the above scale. 

In one series Conn’s Bacillus 41 was compared with buttermilk as a 
starter, and in another series the same was compared with skim milk. 
The results of these trials are summarized below: 

Comparisons of Conn's Baoillus 41 with buttermilk and skim milk “starters.” 


Conn's Baoillus 41 

Buttermilk. 

Conn's Baoillus 41 
Skim milk. 


Acidity Tempera- Tirneoo- Tat in Flavor of butter.* Grain of butter.* 

of | tureof cupiedin butter- -r---j- 

cream. 1 .ohunung. churning. milk. McKay. [ Moore. MoKay. Moore. 



i Cubic centimeters of deci-normal alkali required to neutralize 50 cc. of cream. 
* On basis of 450 for perfect. 

*On basis of 300 for perfeot. 


Several trials were made in which a starter of pasteurized cream was 
used in comparison with Bacillus 41, stirring the cream during ripening 
in some cases and in others not stirring* and in other trials Bacillus 
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41 was compared with no starter. The results of these trials are givt 
below: 

Comparison of Conn's Bacillus 41 with pasteurised cream and with no starter . 



Acidity 
of cream. 

Tempera¬ 
ture of 
churning. 

Time oc¬ 
cupied in 
churning. 

I 

Pat in 
bntter- 
milk. 

Plavor of butter. 

| Grain of but to 

Starter. 

McKay 

or 

Barber. | 

Mooro 

or 

Moiin. 

McKay | 
or 

Barber. 

Mooi 

or 

Mori 

Coma’s Bacillus 41 .... 

36.5 

l>eg. F. 
56 

Min. 

25 

Per cent. 
0.05 

435 

430 

300 

8 

Pasteurized cream. 

35.5 

56 

25 

.05 

425 

420 

300 

3 

Conn’s Bacillus 41. 

35 5 

56 

25 

.10 

420 

414 

295 

2 

Pasteurized cream ... 

38.0 

56 

27 

Trace. 

425 

423 

300 

3 

Conn’s Bacillus41 (not 
stirred). 

37.0 

53 

33 

Trace. 

400 

306 

300 

3 

Pasteurized cream (not 
stirred). 

36.0 

53 

35 

Trace. 

400 

306 

300 

3 

Conn’s Bacillus 41 (not 
stirred).*. 

36.0 

56 

25 

,0 

420 

423 

300 

2 

Conn’s Bacillus 41. 

36.0 

55 

30 

Trace. 

423 

423 

280 

2 

No starter. 

36.0 

60 

20 

.15 

423 

414 

295 

2 


One hundred gallons of cream was divided into 4 equal parts and 
ripened with buttermilk 48 hours old, using from 3 to 6 qt. of starter in 
the separate cases. The acidity ranged from 31 to 36, with the amount 
of starter used. The principal difference was in the flavor of the butter. 

“The cream for the above lots of butter all had that thick, granular appearance 
that is so much desired by some makers before churning; yet No. 4, where the acid¬ 
ity was 36, scored 3 points more in flavor than No. 1 when the acidity was 31.” 

The effect of quick ripening with frequent stirring but without starter 
was tried on milk which was 3 days old before it was separated, using 
3 different lots. The acidity was 33, 36, and 37, respectively. The 
flavor of the butter improved with the acidity. 

The effect of cabbage and turnips on the flavor of butter was studied 
in the milk of the college herd. The results of these experiments are 
tabulated. 

“In the first series of experiments cabbage was fed. The milk was so very dis¬ 
agreeable that the man separating had put it to one side as nnfit to use, and after it 
was separated the cream seemed to still retain that peculiar odor; also in the butter 
the cabbage flavor predominated over the fine aroma common to good butter. How¬ 
ever, where the cream was pasteurized the flavor of cabbage seemed to be entirely 
eradicated, and the butter was of fine quality. 

“We pasteurized by putting the cream in a can and immersing it in hot water 
where live steam was present, bringing the temperature of the cream up to 160°, stir¬ 
ring continually to prevent it from scorching, and keeping it at the above tempera¬ 
ture for 20 minutes, then cooling back to a temperature of 60° and applying a starter, 
at the rate of 4 per cent. . . . 

“On December 20 the second series of experiments was commenced. Turnips were 
now fed to the cows. The milk was very much tainted with their odor; also the 
cream and butter when the cream was not pasteurized. . . . 

“It would seem where cows are fed on foods largely charged with volatile acids, 
such ns cabbage, tnrnips, onions, or leeks, that good butter can not he made unless 
the cream is pasteurized.” 
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In 2 experiments a part of tlie cream was frozen and kept in this 
condition from 10 to 12 hours, when it was thawed out and ripened. 
In the first experiment buttermilk was used as a starter, and in the 
second no starter was used. The results with the frozen and unfrozen 
cream are summarized below: 


Butter made from frozen and unfrozen cream . 




Acidity 

| Temper-1 

1 Time or- 

Fat m 

Flavor of i 
butter. 

Grain of but¬ 
ter 

cream. 

Starter. 

1 0i 

1 cream. 

churn¬ 
ing. 1 

eh urn - 
1 ing. 

butter¬ 

milk 

McKay 

or 

Morin. 

Bar¬ 

ber. 

McKay 

or 

Moiin. 

II 

Frozen. 

Buttermilk. 

36 

Deg. F. 1 
56 

Min. 

28 

Percent 

0.1 

1 

405 

414 

300 

280 

Not frozen. 

.do. 

32 

56 

30 

.1 

410 

414 

300 

I 280 

Frozen. 

None. 

84 

54 

32 

None. 

405 

1 414 

280 

270 

Not frozen. 


33 

54 

30 ! 

Trace. 

405 

414 

280 

1 2’iO 
i 


Two experiments were made in which the cream from fresh cows and 
from u stripperswas compared. In the first experiment no starter 
was used, and in the second sour skim milk was used. The difference 
between the butter from the 2 lots of cream was almost entirely in 
flavor. Some of the scorers scored the butter from the strippers 1 or 2 
points higher than that from the new-milch cows. 

Some general deductions from the above experiments are quoted 
below: 

“Using 50 as a basis for perfect on flavor, the score by tbe 3 scorers, not including 
the writer, on the 7 lots where tbe acidity was from 36 to 38 and the cream ripened 
at a temperature above 70 degrees [averaged], 47.28. 

“In 7 more lots of the same experiment where the acidity ranged from 31 to 35, the 
average score by different scorers, on the same basis, was 44.92, or a difference of 
2.36 in favor of high acidity. During the latter part of the experiments, some of 
the butter was overworked to see if it wonld have any effect on the flavor. Some 
lots were worked for 10 minutes with no bad results, except injuring the grain. 

“It would seem from above experiments that the right degree of acidity largely 
governs the flavor of butter, all other conditions being favorable. 

“Another essential feature in making good butter is that the cream should be 
frequently stirred during the ripening process, as many of the lactic-acid germs are 
aSrobio and require free oxygen. Where the cream is warmer than the surrounding 
atmosphere odors are given off, where the cream is cooler odors are taken on. We 
have found the best results to be obtained by quick ripening with frequent stirring. 
Our highest flavored butter was produced when the acidity was about 37 and the 
cream ripened at a temperature above 70°. . . . 

“It was found when the cream was ripened to an acidity above 40 that it took on 
a bitter flavor. The same results were noticeable when the cream was ripened for a 
long period at a low temperature, without much stirring. Low temperatures seem 
to be favorable to the growth of germs that impart a bitter flavor to cream.” 

The Bnnsthaler cow, F. Kaltknbggbr ( Wiener landw . Ztg.,1896 , Aug. 15; reprinted 
from Milch Ztg., $5 (1896), Ko. 05, p. 555, fig . 1 ). 
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“Astor,” a feeding stuff for cows, E. Pott ( Oesterr . Molk.Ztg25 (1896). No. 83, 
p. 585). —Tlie constituents and the composition of this commercial feed are given, 
together with feeding trials with several cows. The latter indicated that the material 
increased the flow of milk, temporarily at least. 

Feeding of milk cows, J. Gescii£ ( Rev. Jgron., 5 (1896), No. 7, pp. 42-50 ),— 
Experiments were made with milt h cows to compare the 3 at ion ordinarily fed in the 
region, having a nutritive ratio 1:8.1 with two other rations having n nutritive ratio 
1:6.8 and 1:4.9. The ration with a narrow, nutritive ratio gave the most satisfactory 
returns. 

The effect of work or of motion of cows on their milk production ( Milch Ztg., 
£5 (1896), No. 87, pp. 585, 586).— A review. 

The working of cows, 0. Stillich (Die Arbeit tier Kuhe. Leipbic: lingo Voigt, 
1896, pp. 63; abs. in Milch Ztg., 25 (1896), No. 34, p. 54)). —A review of the literature 
on the effect on the yield and composition of the milk of using cows as draft animals, 
and an account of experiments on this subject with 2 cows. 

A new method for rendering cows’ milk more similar to human milk, Back- 
HAUS (Milch Ztq., 25 (180G), No. 88, pp. 522-525).— A shorter account of the method 
described elsewhere (p. 530). 

The nature of the poisonous action of peptonizing bacteria in milk, A. Lt)B- 
bert ( Ztschr. JELyg., 22 (1896), p. 1 ; abs. in Chan. Ztg., 20 (1896), No. 66, Jlepert., p. 207). 

iVTilk «■ vegetable,” E. Spaktii (Tharm. Centrallialle, 17 (18%), p. 542; abs. in 
Chem. Ztg., 20 (1896), No. 7S, Report., p. 243).— Analyses of this commercial condensed 
product. 

The radiator vs. the separator of De Laval (Milch Ztg., 21 (1896), No. 25, pp. 
898-395). 

The present status of the milk control in the principal cities of Germany, 

H. Schrott (MilchZtg., 25 (1896), Nos. 38,pp. 601-604; 39, pp. 618-620; i0,pp. 631-637). 

Milk inspection (Diet, and Hyg. Gas., 13 (1806), No. 12, pp. 174,175). —In an arti¬ 
cle quoted from the Pacific Medical Journal the need of thorough inspection of cows 
and their surroundings is pointed out. 

Butter making in Australia (Milch Ztg., 21 (IS96), No. 25, p. 895). —A descriptive 
article. 

Refrigerator storage rooms on steamships for transporting butter (Milch Ztg., 
85 (1896), No. 87, pp. 588, 589). 

The exportation of butter to China, C. Boysen (Milch Ztg., 25 (1896), No. 85,pp. 
558, 554). 


STATISTICS. 

Crop reports for September, Ootober, and November, 1896 ( V. 8. Dept Agr 
Division of Statistics Rpts. (n. ser.) iil, pp. 7; 142, pp. 7; 143, pp. 4). —Those include 
the usual notes aud summaries of crop conditions, with reports from the European 
agent. 

Crops and live stock in Ontario, 1896 (Ontario Bureau of Industries lint 60, 
pp. 16). 

Statistics of Ontario (Ontario Bureau of Industries Bnl. 59, pp. 84). —Annual pro¬ 
duction 1891-95 (with averages for 1882~ 7 90 and 1882- ? 95), of fall and spring wheat, 
barley, oats, rye, peas, buckwheat, beans, potatoes, mangel-wurzels, carrots, tur¬ 
nips, hay and clover, and com; numbers and values of horses, cattle, sheep, hogs, 
and poultry; statistics of cheese factories, and data relating to farm property, 
mortgages, and taxes. 

Proceedings of the ninth annual convention of the Association of American 
Agricultural Colleges and Experiment Stations ( U. S. Dept. Agr., Office of Rxperi- 
**e*t Stations But 80, pp. 100, dgme. £).—This is the proceedings of the convention 



STATISTICS. 




held at Denver, Colorado, July 16-18, 1895. In addition to the general business and 
discussion, the following papers are given: “ Methods of instruction in teaching agri- 
cultuie,” T. F. Hunt; “Permanent elements in experiment station work,” A. C. True; 
“What studies should be embraced in the four-year Bachelor of Science course?” 
A. Ellis; “IIow shall we teach horticulture?” W. R. Lazenby; “The distribution 
of salts in alkali soils,” E. W. Hilgard; “Some undefined duties and methods of sta¬ 
tion horticulturists,” F. W. Bane; “Cheese-curd inflation: its relation to the bacte¬ 
rial flora of foremilk,” H. L. Bolley; “Form, size, arrangement, and treatment of 
plats in field experimentation,” W. C. Latta; “Methods of plat experimenting,” 
W. M. Hays, and “Late progress in soil analysis,” E. W. Hilgard. An account of 
this convention has already been given (E. S. R., 7, p. 169). 

Index of Alabama College Station bulletins ( Alabama College Sta. Index, Vole. 
II, pp. SO; III, pp. 84). —These contain subject lists of the 58 station bulletins issued 
between July, 1888, and August, 1894, and a combined subject and author index to 
the matter therein contained. 

Report of treasurer of Delaware Station, 1895 (. Delaware Sta . JRpt. 1895 , pp. 
4,5 ).—A financial statement for the fiscal year ending June 80,1895. 

Report of the chairman of Minnesota Station, 1895 (Minnesota Sta. JRpt. 1895, 
pp.IV-XIV). —This includes a list of the bulletins issued during the year, remarks 
on general progress of station, and a financial statement for the fiscal year ending 
June 30,1895. 

Report of director and treasurer of Mississippi Station, 1895 (Mississippi Sta. 
JRpt. 1895, pp. 1-6). —This includes a financial statement for the fiscal year ending 
June 30,1895, and report by the director indicating lines of work pursued and gi\ ing 
a list of the bulletins issued by the station during the year. 

Fifth Annual Report of Washington Station, 1895 (Washington Sta. Jipt. 1S95, 
pp. 29). —Reports by director and heads of departments and a financial report for 
the fiscal year ending June 30,1895. 

The imperial agricultural-chemical experiment station at Vienna, W. Bkhsch: 
(Chem. Ztg., 20 (1896), No. 68, pp. 616-618, Jigs. 8). —Plans and description of the new 
station building. 

Sixty-eighth congress of the Association of Gherman Naturalists and Physi¬ 
cians (Chem. Ztg., 20 (1896), Nos. 78, pp. 757, 758; 79, pp. 765-767; 80, pp. 781-790; 
81, pp. 791-801; 82, pp. 805-811; 88, pp. 821-828 ; 84,pp. 889-847). —A quite full account 
is given of the proceedings of the various sections of this association at the meeting 
at Frankfort on the Main, September 21 to 26, 1896. The following papers, among 
others, were read: The results of new investigations on upland moor soils—(1) effect 
of the water content on the yield, (2) relations of phosphoric acid in such soils, and 
(3) effect of deepening the surface soil on the yield and the lasting effect of manur¬ 
ing; hy Dr. Tacke; Results of eight years’ experience with the green manuring sys¬ 
tem without cattle, by G. Deblinger; Dependence of moss and meadow moors on the 
lime supply of the subsoil, hy Drude; New observations in vegetation experiments, 
by Wilfarth; Some recent investigations concerning soil inoculation with pure 
cultures of tubercle bacilli for culture of legumes, by F. Nobbe (see p. 469); Pres¬ 
ervation of blood with molasses by the method of Friedrichs and Claussen in Copen¬ 
hagen, by H. Fresenius; The advantages of raw goat’s milk as food for children, 
by O. Schwartz; A simple method for the determination of zinc in foods, by Janke; 
The importance, production, examination, and inspection of Hungarian wines, by 
Bein; Importance of salts in nutrition, by Koppe; Investigations on the determina¬ 
tion of the fat content of milk, hy H. Fresenius (satisfactory test of Babcock and 
Gerber methods in comparison with gravimetric); and Determination of boric acid, 
hy Schneider. 
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Atatuma College.— A biological survey of Alabama has been organized and put 
in operation. The survey will be carried on under the auspices of the college, and 
will be mode by specialists at that institution in the various lines of biological 
investigation. It will have for its object the study in field and laboiatory of all 
plants and animals occurring in the State. In connection with the survey an 
exchange bureau has been founded, from which duplicate specimens of plants and 
animals (especially insects) will be distributed. Correspondence relative to this 
work should be addressed to the Alabama Biological Survey, Auburn, Alabama. 

Arizona Station.— M. G. Samaniego, of Tucson, has been appointed a member of 
the board of control of the station, vice J. G. Hilzinger, of Tucson. Ilarry G. 
Wolfgang, of Leetonia, Ohio, has been made foreman of the grounds at Tucson. 

Calesornia Station.— A. V. Stubenrauch has resigned the foiemanship of the 
Faso Bobles substation and has been appointed clerk to the director at Berkeley m 
place of William Winterhalter, resigned. Farmers’ institutes are being held at 50 
localities in the State during the months of December to March under the auspices 
of the College of Agriculture. Dr. J. H. C. Bonte, secretary of the board of regents 
of the University, died on November 24,1896. 

Georgia Station.— The station is about to undertake investigations and experi¬ 
mental work in irrigation, beet oultnre, and swine breeding and feeding. The 
necessary buildings for the latter purpose will soon be provided. 

The work of this station has been in progress nearly 8 years, with bnt one change 
in the staff, and that was caused by a death. 

South Carolina Station.— W. J. Quick has been electod professor of agrionlture 
in the college and agriculturist of the station. 

Vermont Station.— D. H. Howe, farm superintendent, has resigned to take effect 
February 1,1897, and Cassias Peok, of Brookfield, has been elected as his successor. 
638 
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The Secretary of Agriculture recently transmitted In Congress a 
report ou the work and expenditures of the agricultural experiment 
stations for the fiscal year ended June JO, 180(1. This report, piepared 
in this Office under instructions from the Secretary in accordance «ith 
the act of Congress making appropriations for this Department, con¬ 
tains brief statements and statistics regarding tin 1 work ami e\petali 
tures of each of the stations. The following paragtaplts, taken I'tom 
the introdnction to the report, may he of interest, (‘specially in eonnee 
tion with the account of flu* convention of the Association of Amettenn 
Agricultural Colleges and Experiment Stations given in this numlter 
of the Record. 


The general cansos which have hiiheito weakened the operations of 
our stations have of course still continued to uoik to their diwulvim 
tage, and will undoubtedly hamper them more or less in I he v oars I o 
come. There have, however,been many encouraging imlicat hum during 
the past year that clearer uotious of the proper functions of experiment 
stations as organizations for the application of scientific research to I ho 
practical needs of agriculture are beginning to prevail, even in quar¬ 
ters where hitherto there has seemed to he the most niiHupproheiislon 
regarding their rightful work. As now officers are appointed In Hut 
stations, there is a closer scrutiny of their previous training and experi¬ 
ence as related to the work they are expected to undertake. In seettr- 
ing chief officers to plan and conduct the mote Important researches 
there is a growing competition to have the beat men. While this Is 
bringing into bolder lolief the scarcity of the thoroughly competent 
material for this purpose, it is stimulating the ambition mid activity of 
station officers, who can now more confidently look forward to a ran- 
sonable degree of success if their efforts in agricultural research are 
strenuous and well directed. Woean thus liopo that the ranks of wgll- 

beTlM* 11 * 1 Cfflcient adrainistrator8 and investigators will more speedily 


. T 1 ? 1 : 6 are e7 ,^ eilces that the wisdom of concentrating the work of 
individual stations on a few subjects which can lie thoroughly treated 
is being more deeply impressed on station managers. During the past 

LI r S n U r t0fSUbStati0nS!t01)6 Wl l ) l )0rtp|1 witli the national 
J st0I) l ,e(1 > a imml *r <>f those alroady orgnni/ed have 

been closed,and arrangementsaie being made to withdraw from olheis 
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as fast as the best interests of the work will permit. On the other 
hand,through the liberality of State legislatures and local communities, 
some stations hare been enabled to wisely extend their operations on 
the basis of adequate financial support, and in general it may be said 
that the stations are striving to find out what are the most important 
agricultural needs of their respective regions which can be aided by 
scientific research, and are directing their efforts toward supplying 
these needs in a broad way and for the good of the greatest number. 

It is also gratifying to note that the necessity for permanency in the 
personnel and operations of the stations is being more generally recog¬ 
nized. In some places, it is true, during the past year radical reorgan¬ 
izations of the station staffs have occurred. Here and there changes 
have apparently been due to political influence or to an unreasonable 
spirit of restlessness more difficult to account for. These, however, are 
manifestly the weak spots in our station system. The stations which 
are doing good work and accomplishing the best results are holding 
steadily to the lines of work which they have marked out, and are 
changing their forces only as necessity or good and sufficient reasons 
compel. As the stations where vacillating policies prevail fall more 
distinctly behind their fellows, it is to be expected that local pride and 
the demands of an awakening public spirit will compel a readjustment 
of their affairs on a proper basis. 

On the whole, the station enterprise in this country has enjoyed a year 
of prosperity. Its work has been regularly pursued, new fields of use¬ 
fulness have been occupied, much helpful knowledge has been acquired, 
and a great mass of useful information has been broadly disseminated. 
On all sides we hear of increased. demands from the farmers for the 
information which the stations have to give. Station officers are con¬ 
stantly being urged and tempted to interrupt the search after new truth 
in order that they may set forth more clearly and systematically in t}ie 
language of the people the results of previous investigations in the 
realm of agricultural science iu this country and abroad. It is more 
necessary now than ever before to urge that the stations be left to carry 
on their legitimate work of research. As the investigations of the sta¬ 
tions develop in thoroughness and complexity, there is increasing 
danger of failure and disappointment if they are interfered with or 
diverted. We are glad to be able to say that thus far the station 
workers have been able to extend their inquiries year by year, while at 
the same time they have in large degree met the demand for immedi¬ 
ately practical information. That the benefits of station work are 
realized by increasing numbers of our farmers is well shown in the 
general disposition of the States and local communities to supplement 
the funds given by the National Government. Wherever stations are 
doing thorough work there is a rising tide of popular support for their 
enterprises, and we may confidently expect a greater development of 
this movement in the not distant future. 



TENTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND 
EXPERIMENT STATIONS. 

W. II. Beal. 

* Office of Eipm'iment Motions. 

The tenth annual convention of the Association of American Agri¬ 
cultural Colleges and Experiment Stations was held at Washington, 
D. O., November 10-12, 1890. About 140 delegates and visitors were 
present, representing 38 States and Territories, the Department of 
Agriculture, and the Dominion of Canada. The States and Territories 
not represented were Arizona, California, Idaho, Louisiana, Montaua, 
Oklahoma, Oregon, Utah, and Wyoming. 

The convention was called to order by the president, S. W. Johnson, 
of Connecticut, and prayer was ottered by It. H. Jesse, of Missouri. 

The report of the executive committee, submitted by the chairman, 
H. U. flooded, of Massachusetts, reviewed briefly the work of the 
committee during the year and made a number of recommendations 
which are noted later in this account. 

The treasurer’s report was submitted by J. H. Wasliburn, of Bhode 
Island. This showed a balance in the treasury of the Association of 
$475.45. The dues for the next year were fixed at $10 for each member 
of the Association. 

Iu the absence of the chaiiman of the section on college work the 
report of that section was submitted by the vice-chairman, J. E. Stubbs, 
of Nevada. In this report it is maintained— 

“(1) That the higher education, so called, has become absolutely 
essential to the prosperity and welfare of those who choose agriculture 
as a business or life calling. . . . 

“(2) That the interest in athletic sports, such as football, baseball, 
and tenuis, in our colleges, though but incidental to the life and wo tk 
of these institutions, has nevertheless an ethical and thereby an ed»~ 
cational value which is worthy of high regard.” 

(3) That the correlation of the subjects of instruction and discipline 
in colleges of agriculture and mechanic arts is based upon the same 
pedagogic principles which obtain in the college courses usually termed 
liberal. 

The entrance requirements and number of courses offered in the dif¬ 
ferent institutions are summarized from replies to a circular of inquiry: 

“Onfc of 46 colleges reporting, 30 have preparatory departments, IB have no 
frebtuiian classes. In these preparatory schools 10 colleges have a one-year course* 

541 
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8 h«i\ o a, two-year course, 6 Lave a three-year coarse, 1 has a four-year course, and 
5 aie indefinite, merely icporting a sub-freshman class. . . . Institutions which 
have no preparatory departments are chiefly the universities in the wealthy and 
populous States wlieie there are first-class high schools in all the cities and towns. 
In the newer and less populous States a well-equipped preparatory school of high- 
school grade with courses of studios covering a period of 3 or 4 years is a necessity 
and will continue to ho a necessity for many years to come.” 

C. C. Georgeson, of Kansas, presented a report from the section on 
agriculture and chemistry, in which he summarized the replies to a 
circular of inquiry sent to the different agricultural institutions of the 
United States regarding education and experiments in agriculture aiyjL 
chemistry. The data obtained indicate that U G3 per cent of the insti¬ 
tutions which have agricultural courses in their curricula gave instruc¬ 
tion in agriculture and agricultural chemistry in their restricted sense 
to 3,888 students during the past year.” 

The 38 experiment stations replying to the circular reported the 
employment of 153 workers in agriculture, 89 of whom are superin¬ 
tendents or directors and 61 assistants, 100 performing college duties 
in addition to station work. These 38 stations employ 107 workers in 
agricultural chemistry, 47 of whom are superintendents or chiefs and 
60 assistants, 47 having college work in connection with the station 
work. A summary of the lines of work pursued at the different sta¬ 
tions was also given. 

The report of the section on horticulture and botany was submitted 
by F. W. Card, of Nebraska. Attention was called to the lack of 
systematic courses of instruction in horticulture in the institutions 
represented in the Association. Reports from these institutions indi¬ 
cate that horticulture is often taught simply as a business, not as a 
science. Station work has been devoted mainly to the growing of fruits 
and vegetables, largely variety testing, although some attention has 
been given to plant breeding, greenhouse construction and management, 
the propagation of plants, and crossing. There is a marked tendency, 
however, to make variety testing and similar work incidental rather 
than a main feature, and a review of experimental work of the year 
indicates that the stations are covering a much broader iield than 
formerly and that there is a growing appreciation on the part of the 
public of these horticultural and botanical investigations. 

The report of the section on mechanic arts, by J. W. Lawrence, of 
Colorado, discussed the character of the courses offered in the various 
institutions represented in the Association. These were found to vary 
from those scarcely better than the courses offered iu some high 
schools to those requiring a first-class school training for admission. 
Many institutions which undertook to raise the courses have been 
forced to lower them because of the insufficient preparation of students 
applying for admission, and have attempted to partially overcome 
the difficulty by the introduction of preparatory and sub-freshman 
courses. It is insisted that the greatest advantage from the courses 
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offered in the colleges represented by the Association is obtained by 
students who have had a broad general education. The attendance on 
the mechanical courses is good as compared with that in the other 
departments when separate and distinct courses in mechanic arts are 
provided. That this separation is desirable is being increasingly 
appreciated, and there is an evident tendency to raise the course to 
the highest grade and admit only well-trained students. Beports from 
the different institutions indicate that the courses are generally 
being strengthened, equipment improved, and attendance increasing. 
Experimental laboratories are being introduced. 

In the annual address of the president, S. W. Johnson, the extent 
and importance of agricultural education and experimentation were 
pointed out and progress made in these lines was reviewed. It was 
stated that the work of American experiment stations is on the whole 
u not less eflicient and not less useful than that of the Old World.’’ The 
importance of adapting the work to those who are to be immediately 
benefited is insisted upon. 

u Our duty is to aim as high as possible without overshooting the mark. We can 
not succeed with instruction that is too purely disciplinary, because our constitu¬ 
ents will not relish it. Neither will success bo attained by the cramming piocess. 
The young puinl and the parent must be brought to see that profitable education 
demands'first of all enlargement of mental capacity as an essential prerequisite to 
extensive acquisitions of knowledge, and that if a man is well exercised and devel¬ 
oped in all around intellectual athletics, his appetite, his digestive and assimilatory 
powers may be fully trusted to find abundant nourishment and to make rapid and 
healthy growth.” 

The speaker advocated some familiarity with the dead languages as a 
preparation for scientific studies, and commended the introduction of 
shorter courses iu agricultural colleges. He claimed that the teacher 
should always be a student and if possible an investigator. 

'Must ns in onr colleges of agriculture and mechanic arts we should be oareftil 
at the outset to fit discipline and instruction to the actual needs of the students, ao 
in the experiment stations w e ought at first to give prominence to those lines of work 
which our constituencies can most plainly see are to them directly useful, are in fact 
to thorn indispensable.” 

The advantage which the investigator derives from the support of a 
highly educated constituency and from the introduction of elements of 
permanency in scientific research was illustrated by the aaooemB# 
work of the German investigators. 

"I would urge the younger scientists of our colleges and stations to pfrff titamr 
selves, if for but a few mouths only, under the influence of the great JsMgMMftp 
teachers, and I hold it to be a most worthy use of way fund that may be #**51aW**o 
send college teachers and station workers abroad to gather inspiration tied fHotffc Mb 
the Old World shiines of science. Considered as mere tools our chemists, hotmuksto, 
and all who adopt college and station duty as life work are worth #*&££&£ h» 
sharpened, adjusted, and polished where that business has been ir^asaeteSlet^gafifc 
and most efficiently.” f 

The adoption of a uniform system of publications to he gtriotty fifl » 
loved by all the stations vsa advocated. The confusion that resalte f 
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from tlie systems of issuing publications followed in some of the sta¬ 
tions was clearly brought out and means by which they may be sim¬ 
plified were explained. 

The following recommendations of the executive committee were 
adopted: 

^1) That the Association calls the attention of all concerned to the limitations of 
the franking privilege granted experiment stations. The law is explicit, providing 
only for the franking of bulletins and college reports containing the annual reports 
of stations. Great care should be observed by station officers not to abuse this valu¬ 
able privilege so very necessary to the work of the stations. 

(2) That the chairman of the section and the editors of the proceedings of the 
convention be constituted a committee to pass on the papers from each section, and 
that the Department [of Agriculture] be urged to print the papers recommended by 
this committee. 

(3) That the station directors drop from their mailing list the names of workers in 
other stations and depend entirely upon the list furnished at Washington, sending 
for a fresh copy at the time of issuing each bulletin. 

(4) In view of the large and increasing number of measures which are introduced 
in Congress affecting the interests of the colleges and stations, and the frequent lack 
of cooperation among those interested concerning such measures, whereby the influ¬ 
ence of the Association and the interests it represents are liable to be materially 
weakened, the committee respectfully recommends that institutions members of 
the Association and their officers refrain from advocating measures affecting the 
interests of all until such measures shall have been considered and approved by the 
Association. 

(5) That hereafter no committee acting under the appointment of this Association 
shall incur any expense without the speciiic authority of the executive committee. 

A committee, consisting of G. W. Atherton, of Pennsylvania; A. Q. 
Holladay, of North Carolina; and II. H. Goodell, of Massachusetts, was 
appointed to wait on the War Department and adjust relations between 
it and the colleges. 

Consideration of the formation of a permanent section on irrigation 
was postponed until the next convention. 

A brief report was submitted by tlie committee on indexing of agri¬ 
cultural literature, appointed at the last convention. In view of the 
incompleteness of the work and the extensive field to be covered tlie 
membership of the committee was increased to 5, and it was instructed 
to continue the work. The committee consists of A. C. True, of this 
Office; W. M. Hays, of Minnesota; the librarian (W. P. Cutter) of this 
Department; H. P. Arimsby, of Pennsylvania, and E. Davenport, of 
Illinois. 

The report of the bibliographer was submitted by A. C. True, accom¬ 
panied by a list 1 of 1,450 books and pamphlets on agriculture and the 
associated sciences which have appeared within the last four years. 

By a resolution offered by G. E. MacLean, of Nebraska, the executive 
committee was authorized to take steps looking to the adoption by 
Congress of the metric system of weights and measures. 

The amendment to the constitution offered by II. P. Armsby at the 

1 U. S. Dept. Agr., Office of Experiment Stations Circular 31. 
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last meeting of the Association, to the effect that *• no delegate shall rote 
iu more Ilian one section and each delegate shall when presenting his 
credentials designate the section in which he intends to vote,” was indefi¬ 
nitely postponed. 

A report from the special committee on seed testing of the section on 
horticulture and botany was presented by G. McCarthy, of North Caro¬ 
lina. lie reviewed the advance made in seed testing in recent years 
and called attention to the prevalence of fraud in the seed business. A 
new form of bacteriological oven, well adapted to use in the germina¬ 
tion of seeds, was described. The German methods of testing seeds 
were declared to be quite satisfactory, and the standards adopted by 
the United States Department of Agriculture and the North Carolina 
Station were claimed to have been used with good results. The Impor¬ 
tance of uniformity of methods in this country was strongly urged. 

The following memorial, signed by 37 station directors, was presented: 

The undersigned directors of American experiment stations, recognizing the bene¬ 
fit to he derived to agiiculture from an improvement in the quality of seed merchan¬ 
dise and by enabling seedsmen to offer a guarantee of specified quality, request the 
Association to appoint a committee of experts in seed testing to devise and adopt a 
standard foim of seed-testing apparatus and method of procedure for use in all 
Ameiican stations which shall hereafter publish seed tests, to the end that all such 
work shall be strictly comparable* and that seedsmen may guarantee the quality of 
tljjiir seeds according to the official methods. Said committee to report at the next 
annual convention. 

The following committee was appoint ed by the president to take charge 
of the matter: E. H. Jeukins, of Connecticut; G. H. Hicks, of this 
Department; G. McCarthy, of North Carolina; E.W.Gard, of Nebraska, 
and W. E. Lazenby, of Ohio. (See p. 556.) 

A resolution was adopted which recommended a revision to date of 
the Handbook of Experiment Station Work 1 and the incorporation in 
it of summaries of the investigations of this Department, and which 
set forth further that “ there is, in the judgment of this Association, 
great need of a general index of the publications of the Department, 
and as the preparation of such an index would almost necessarily pre¬ 
cede the making of summaries of the Department publications for the 
Handbook, it is hoped that it will be practicable for the Department to 
at once undertake the preparation of this index.” 

The question of the uniform indexing and consecutive paging of 
tion publications was referred to the executive committee, which Ttfas 
instructed either directly or indirectly, by proper reference to commit¬ 
tee, to consider it during the year and report at the next contention 
such method as may seem practicable.” 

The privileges of the floor were granted to J. Hamilton, Sec¬ 

retary of Agriculture of Pennsylvania, who addressed the Association 
on the need of a systematic and complete course of instruction adapted 
to the use of farmers, and embracing the latest and best information 

1 U. S. Dept, Agr., Ofliee of Experiment Staticme Bui. IS* 
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with regard to their occupation. He suggested that tlie Secretary of 
Agriculture be requested 44 to consider the advisability and propriety 
of arranging for the editing, under the direction of the National Depart¬ 
ment of Agriculture, of such a series of books as the necessities of our 
farming interests seem to require.” The suggestions of this paper 
were referred to a committee of three, consisting of 0. W. Dabney, ji\, 
Assistant Secretary of Agriculture,* W\ II. Jordan, of New York; and 
W. A. Henry, of Wisconsin, to report at the next convention. 

A progress report of the committee on methods of teaching agricul¬ 
ture was presented by A. 0. True, of this Office, as secretary of the 
committee. As the result of a preliminary study of data collected by 
the committee from the agricultural colleges throughout the country, it 
appears that 44 there exists at present in this country no standard for 
instruction in agriculture. There is a bewildering variety as regards 
the topics taught, the time devoted to each topic, the order in which 
the different topics occur in the course, the relative amounts of class¬ 
room work and laboratory or practical exercises, etc.” 

To afford a basis for further discussion of this matter the committee 
proposed a tentative scheme for the division of what is commonly des¬ 
ignated agriculture in courses of study into several distinct branches 
or subdivisions, and for giving each of these branches a definite name, 
as follows: 

1. Agronomy, or agricul-1 Climate, soils, fertilizers, and crops— 
ture (technical). \ plant production. 

2* Zootechuy, or animal in-j Animal physiology and animal pro- 
dustry. 1 duction. 

3. Agrotechny, or agricul-l Agricultural industries, e.g., dairying, 
Agriculture-.^ tural technology. ] sugar making. 

4 ' R meohS eri or 8 ’ tSSl Koads irrigation systems, to 

equipment. | ^ Ul ( e *°* 

5. Rural economy, or farm I Gencial policy of farm management, ru- 
managoment. \ lal law,agricultural bookkeeping,etc. 

Accompanying the report 1 were papers on 44 Some features of Euro¬ 
pean institutions for agricultural education,” by A. 0. True, and 44 Agri- 
eultural education in the Scandinavian countries,” by F. W. Woll. 

0. S. Murkland, of New Hampshire, submitted the report of the com¬ 
mittee on entrance requirements, courses of study, and degrees, which 
was ordered printed. The principal conclusions of this report may be 
summed up as follows: 

(1) That two series of entrance requirements, a standard series and a minimum 
series, he approved hy the Association. 

As a standard series of entrance requirements, to he adopted as soon as possible, 
We recommend the following: Physical geography; United States history; arith¬ 
metic, including the metric system; algebra, to quadratics; English grammar and 
composition, together with the English requirements of the New England Associa¬ 
tion of Colleges and Treparatoiy Schools; plane geometry; one foreign language; 
«ne of the natural sciences; ancient, general, or English history. 

*The report and accompanying papers have been published as Circular No. 32 of 
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From a careful examination of the catalogues we believe it to be practicable, 
either now or in the near future, for these institutions to unite in requiring as a 
.minimum for admission to their lowest collegiate class: Physical geography; 
United States history; arithmetic, including the metric system; algebra, to quad¬ 
ratics; English grammar and composition, together with the English requirements 
of the New England Association of Colleges and Preparatory Schools. 

t2) That approximately 15 hours be devoted to recitations or lectures each week, 
for 36 weeks each year; that 10 hours laboratory work or practicums be added. 

(3) That the following list of studies be included in every couts© leading to a 


bachelor's degree: 





Hours. | 


Honrtj. 

Algebra. 

75 

Modern languages. 

. 340 

Geometry. 

40 

Psychology. 

. 60 

Trigonometry. 

40 

Ethics or logic. 

. 40 

Physics (class-room work). 

75 

Political economy. 

60 

Physics (laboratory work). 

75 

General history. 

. 80 

Chemistry (class-room work).. 

75 

Constitutional law. 

.. 50 

Chemistry (laboratory work) 

75 

1 Total. 


English.’. 

.. 200 


. 1,285 


(4) That the degree of Bachelor of Science be recognized as the standard degree 
conferred by the colleges of this Association. 


The report was adopted with the following prefatory declaration: 

That the schemes of studies presented for admission to the c olleges and for gradu¬ 
ation therefrom are suggestive and tentative, not to be considered us of necessity or 
binding upon the colleges which may assent to the adoption of said report, and sub 
jeet, without prejudice as to equal efficiency, to such substitution of other studies 
of equal and similar educative value for those named in the schemes as the peculiar 
conditions of the several colleger maj make necessary 

This report provoked considerable discussion, the modern languages 
requirement being especially opposed 

0. W. Dabney, jr., Assistant Secretary of Agriculture, read a paper 
on “Civil service in the Department of Agriculture, 5 in which he dis¬ 
cussed in detail the growth in recent years and the present condition 
of civil service in this Department. All employees above the grade of 
unskilled laborer or worker, except the Secretary, Assistant Secretary, 
and Chief of the Weather Bureau, are now in the classified service. 
A plan of examinations for establishing lists of eligibles suited to the 
requirements of the Department was outlined. The main object of 
this plan is to afford opportunities for graduates of agricultural col¬ 
leges and technical schools to enter, through competitive examinations, 
not only the higher positions, but also to receive “ temporary employ¬ 
ment in the minor positions of the Department where they would have 
opportunities for observation and study which would fit them for better 
work 55 and ultimately for promotion to the higher grades. 

The need of an administrative officer who could give continuity to 
the scientific work of the Department was pointed out. The Secretary 
of Agriculture has recommended to Congress the appointment of an 
additional officer in the Department “to be known as director-in-chief 

1 U. S. Dept. Agr., Office of Experiment Stations Circular 33. 
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of scientific bureaus and investigations, who shall continue in office 
during good behavior, and perform such duties as the Secretary may 
assign him.’’ 

In furtherance of the last suggestion, G. D. Smith, of Michigan, 
introduced and the Association adopted a resolution declaring “that 
the creation of the proposed office and the appointment thereto of a 
broadly educated scientific man, -who shall hold office during good 
behavior, -would be of the highest value to the cause of scientific agri¬ 
culture iu the continuity of purpose anil harmonization of operations 
that should result from the labors and influence of such an officer.” 

A committee consisting of G. W. Atherton, of Pennsylvania; J. E. 
Stubbs, of Nevada; J. H. Smart, of Indiana, and H. H. Goodell, of 
Massachusetts, was appointed “to wait upon President-elect McKinley 
and present to him the importance of such an organization and admin¬ 
istration of the Department of Agriculture as will give unity and per¬ 
manence to all its scientific work and keep that work free from political 
influence.” 

J. H. Brigham, of Ohio, the Master of the National Grange, was 
given the privileges of the floor, and expressed briefly his own and the 
Grange’s inteiest in the work of the institutions represented in the 
Association, and urged cooperation between all organizations having 
as an object the advancement of agriculture. 

The question of changing the name of the Association provoked a 
lengthy discussion, the outcome of which was the rejection of the name 
proposed by the committee on this matter. 

A resolution, reported by W. B. Alwood, of Virgiuia, from the section 
on entomology, advising the different institutions represented in the 
Association to take steps to secure legislation designed to repress 
insect pests, especially the San Jose scale, was referred to the executive 
committee, which reported that it deemed it “inexpedient as a matter 
of general policy for the Association to attempt to influence legislation 
in the various States.” This recommendation of the committee was 
approved (see p. 006 ). 

W. T. Harris, United States Commissioner of Education, addressed 
the convention on agricultural education, confining his attention 
especially to the report of the committee on entrance requirements, 
courses of study, and degrees. lie commended the prominence 
given to English branches in that scheme. He maintained that the 
stndies should be arranged with the object of taking the boy from the 
farm, making him a man of directive power, and putting him back on 
the farm. He considered it fortunate that instruction in mechanic arts 
was associated with traiuing in agriculture in these colleges. Instruc¬ 
tion in agriculture labors under the great disadvantage of the lack of 
pedagogic facilities. 

The committee appointed at the last convention submitted through 
BL B, Alvord a report embodying a codification of all “ the resolutions 
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aiul declarations of previous meetings of the Association concerning 
uniformity in action on the part of colleges and stations in matters of 
common interest.” The report was referred to the executive committee 
to be edited and printed and submitted to the next annual convention. 

A committee of three was appointed to revise the constitution of the 
Association and report at the next meeting. This committee consists 
of J. H, Smart, of Indiana; H. E, Alvord, of this Department; and 
H. H. Goodell, of Massachusetts. 

The committee on nomenclature appointed at the last convention 
submitted a report defining a number of terms used in connection with 
field crops, breeds and breeding, feeding stuffs, animal chemistry and 
physiology, dairying, horticulture, and entomology. Objections were 
raised regarding a number of the terms included in the report, and 
these were referred back to the committee for further consideration 
and report at the next meeting. The committee is as follows: H. P. 
Armsby, of Pennsylvania; E. H. Jenkins, of Connecticut; S. M. 
Tracy, of Mississippi; O. P. Gillette, of Colorado; and A. C. True, of 
this Office. 

On invitation of the Association, Senator Morrill, of Vermont, 
attended one of the sessions of the convention, and received a most 
cordial welcome. Subsequently the convention adopted resolutions 
congratulating him upon his recent reelection to the Senate, and upon 
his long and distinguished public services. 

Resolutions of regret on the death of Edwin Willits, Ex-Assistant 
Secretary of Agriculture, were also adopted, and a telegram of sympa¬ 
thy was sent to Ex-Congressman W. H. Hatch, of Missouri. 

The convention in a body attended a session of the National Grange, 
which was holding its convention in Washington at that time; and by 
special appointment the members of the Association were received by 
the President of the United States. 

The Association received invitations to hold its next annual conven¬ 
tion at Minneapolis, Minnesota; Geneva and Ithaca, New York; and 
Wooster, Ohio. 

The officers of the Association for the ensuing year are as follows: 

President, G. T. Fairchild, of Kansas; vice-presidents, M. H. Buck- 
ham of Vermont, James Wilson of Iowa, J. M. McBryde of Virginia, 
A. Kingsbury of New Hampshire, and J. E. Stubbs of Nevada; secre¬ 
tary and treasurer, J, H. Washburn, of Rhode Island; executive com¬ 
mittee, EL H. Goodell of Massachusetts (chairman), A. Cope of Ohio, 
H. O. White of Georgia, and T. J. Burrill of Illinois; bibliographer, 
A. O. True, of Washington, D, C. 

Section on agriculture and chemistry .—Chairman, W. H. Jordan, of 
New York; secretary, H. J. Waters, of Missouri. 

Section on botany and horticulture. —Chairman, P. H. Mell, of Ala¬ 
bama; secretary, L. C. Corbett, of West Virginia. 

13694—No. 7-2 
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Section on college work .—Chairman, H. C. White, of Georgia 5 secre¬ 
tary, E. Davenport, of Illinois. 

Section on entomology .—Chairman, A. D. Hopkins, of West Virginia; 
secretary, M, V. Slingerland, of New York. 

Section on mechanic artx. —Chairman, C. S. Murkland, of New Hamp¬ 
shire; secretary, F. P. Anderson, of Kentucky. 

MEETING-S OF SECTIONS. 

SECTION ON COLLEGE W ORK. 

The sessions of the section on college work were entirely devoted to 
papers and addresses on the question “What shall be taught in our 
colleges of agriculture!” and on “The exodus from the farm.” 

G. T. Fairchild, of Kansas, stated that the object of the agiicultural 
colleges should be to diffuse their influence as widely as imssible among 
the farming element, since they must look for their strongest support 
among educated farmers. The courses of such colleges should be truly 
educational, introductory rather than exhaustive, and should be adapted 
to students of different aptitudes. He gave the following brief outline 
of the leading features of a course leading to the degree of Bachelor of 
Science: (1) A good English foundation, ( 2 ) a full outline of mathematics 
as applied to some quantitative science, (3) the sciences introductory to 
agriculture, (4) complete and exact expression, and (5) manual dexterity. 

H. H. Goodell, of Massachusetts, outlined and discussed the courses 
of study pursued at the Massachusetts Agricultural College, explaining 
that English was the foundation and framework, and that compulsory 
manual training had been discarded in that institution. 

H. J. Waters, of Missouri, maintained that no uniform system is prac¬ 
ticable, and that the greatest educational advantage will be derived 
from the study of the practical application of the sciences of agriculture. 
For this reason technical training was advocated. 

H. O. White, of Georgia, pointed out the impracticability of a uniform 
system of instruction in agriculture. Local demands and conditions 
must be met. Pedagogic methods should be followed, but they should 
be adapted to the main object sought. The professor of agriculture 
should demonstrate applications of principles. “Beadcraft” must pre¬ 
cede and accompany “handcraft.” He laid down the general proposi¬ 
tions, ( 1 ) the colleges should be institutions of higher learning, and ( 2 ) 
their courses should be primarily educational and not too technical. 

O. D. Smith, of Michigan, thought the agricultural colleges should be 
colleges in the strictest sense. The courses should be based on a suffi¬ 
cient knowledge of the common English branches and of the details of 
farm work. 

u The college may rightfully teach why we plow, harrow, sow, and cultivate, but 
it is not a wise use of the valuable time of the students to teach them how to do 
these things. The entrance examinations should therefore include a test of the 
ability of the prospective student to perform the details of farm work. 

£ The course should be so planned as to arouse, in the opening term, a thirst for 
knowledge in the mind of the student. At the same time his faculties of observation. 
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should he awakened and directed toward the careful examination of the three funda¬ 
mentals of agriculture—soil, plants, and animals. . . . 

“The intimate relation of the scientific principles and facts taught in the labora¬ 
tories to the work on the farm ought always to be kept clearly in mind.” 

The courses given at the Michigan Agricultural College were out¬ 
lined and discussed. 

I. P. Roberts, of Kew York, in discussing the exodus from the farm, 
showed that improvements in productive facilities had resulted in over¬ 
production, and had thus forced many to seek more remunerative lines 
of industry. Many young men, also, have left the farm because they 
found more attractive occupations elsewhere. 

“ There are now many who occupy the land who must of necessity leave it, since 
neither by nature nor by training are they adapted to their vocation, and the sooner 
they leave their unprofitable occupation and enter into something that is more 
remunerative, and the sooner trained and cultivated farmers own and till the land, 
the better it will be for all concerned. 

“In order to discover the boys who are naturally fitted for rural affairs and train 
them for their life work, more 1 sifting* must be done at an early period of their lives. 
This naturally begins in the rural school districts. . . . 

“To nourish a healthy sentfhient for rural life some of the mysteries of rural life 
must be known. By teaching the elementary sciences as applied to agriculture in 
the secondary schools throughout the country pupils may he 'sifted' much earlier 
than at present. . . . 

“If somehow we could get clear of the grasping, sordid, money-getting spirit 
which is so prevalent in all America and learn to prize highly leisure, wisdom, and 
knowledge, the problem of low prices, overproduction, and exodus from a healthy 
rural life would be measurably solved.” 

E. Davenport, of Illinois, maintained that the point is not how many, 
but who, are leaving the farms. In many instances farmers who have 
acquired a competence move to the towns and cities to educate their 
children under th# mistaken idea that they there necessarily get better 
training for future usefulness than ih the country district schools. 
The opening up of vast areas to agriculture and the improvements of 
farm machinery have driven many into other pursuits. The odium 
which the city population has attempted to cast on agricultural pur¬ 
suits has had an influence in the same direction. One result of the 
exodus from the farm has been an increase of tenant farming, which 
has worked great injury to farming in general. The agricultural col¬ 
leges may exert a powerful influence in correcting these evils. 

SECTION ON AGRICULTURE AND CHEMISTRY. 

In the section on agriculture and chemistry, H. A. Huston, of Indiana, 
read a paper on u Chemistry for technical and practical students.” 
The ability to read English understanding^ and a working knowledge 
" of the principles of physics were stated to be fundamental. Three 
* means of instruction are at the command of the teacher—books, the 
laboratory, and the lecture. It appears to be the tendency to give too 
much prominence to the lecture. For the elementary student it should 
be confined to demonstration of fundamental facts, supplementing the 
text-hook and the student’s own experiments in the laboratory. The 
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proper use of text-books and works of reference should be given more 
attention, and quantitative relations should be insisted upon early in 
the course. The course should be shaped with a view to developing 
the technical sense; that is, the ability to determine the best course of 
procedure in different cases. When this has been accomplished, the 
student is prepared to undertake original investigations, but in the 
beginning these should be simple and of his own choosing, rather than 
coopei ation with the teacher in some difficult and complicated research. 

Discussion on the question u What should be an implement testI* 
was opened with a paper by E. Davenport, of Illinois. He stated the 
three considerations affecting the value of an implement to be (1) effi¬ 
ciency, (2) draft, and (3) durability. That machine should be considered 
the best which does the best work under average conditions. In 
determining the efficiency the quality as well as the quantity of the 
work should be taken into account, and the durability of the whole 
machine is to be measured by that of its weakest part. The dyna¬ 
mometer test is the one most frequently applied, but u it can teach us 
nothing more than the expense of operating, or give indication whether 
the demand for power will be steady or unsteady, whether it will be 
easy or hard upon the team. Of all the tests it is the easiest applied, 
and while valuable it seems that every other consideration is even more 
valuable.” A sharp distinction is drawn between a machine test proper 
and a field trial. The latter is more valuable because it tests the 
machine in a great variety of conditions and takes into consideration 
its natural life. The speaker strongly recommended “the examination 
of old machines that have been under fair management to discover the 
parts that are first suffering. This, with a field trial for quality of work 
and ease of draft, is about all that can be done, and will in most cases 
constitute a fairly satisfactory test, though greatly inferior to what the 
companies themselves are doing, for commercial reasons.” 

The discussion was continued by R. J. Redding, of Georgia, who 
stated that “ (1) it should be an indexible rule that no machinery or 
implement or appliance be tested primarily in the interest or for the 
benefit of competitive manufacturers or dealers; (2) in general, the 
expediency of a suggested test, with reference to its bearing upon agri¬ 
culture, should be affirmatively determined upon by the director or other 
officer in charge of the station, and (3) with few exceptions machinery 
to be tested should be such as the station is prepared to use regularly, 
or at least occasionally, in conducting the experiments and investiga¬ 
tions in the usual course.” 

The form in which the results of these and similar tests should be 
published was discussed by 0. S. Plumb, H. J. Wheeler, H. J. Patter- 
B. B. Voorhees, R. J. Redding, and James Wilson. The consensus 
of opinion seemed to be that the essential results of these tests should 
be giveu to the public, whether they were of such a nature that they 
could be used for advertising purposes or not, although great caution 
should be exercised in the matter. 
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A paper on “Recent dynamometer tests of broad and narrow tires on 
different kinds and conditions of roads” was read by H. J. Waters, of 
Missouri. Numerous tests at the Missouri Station have shown that the 
draft of the broad tires (6 in.) is very much lighter in nearly all cases 
than that of the narrow tires (If in.), the difference in their favor rang¬ 
ing from 26 to 120 per cent. In only 2 cases was the draft of the narrow 
tire lighter, viz, on a clay road, very soft and sticky, with ruts about 
18 in. deep full of water, and on a road with loose stones and sand, with 
water standing on the surface. 

0. D. Smith, of Michigan, stated that the results of similar tests at 
the Michigan Station had confirmed those reported in this paper. 

H. J. Wheeler, of Rhode Island, read a paper on “The recognition of 
the acidity of upland soils as an indication of their need of calcium 
carbonate,” in which he summarized the results of experiments at the 
Rhode Island Station and in different parts of the State on the influ¬ 
ence of lime in connection with other fertilizers, especially nitrate of 
soda and sulphate of ammonia, on a large variety of field and garden 
crops grown on well-drained and acid soil. (E. S. R., 7, p. 850.) 

D. E. Salmon, of this Department, discussed the “Effect of the 
tuberculin test upon the dairy.” He stated that tuberculin has been 
found to be a successful diagnostic in the hands of experienced persons 
when it has not been used at too frequent intervals on the same animal. 
He discouraged its promiscuous use by buyers of stock. He maintained 
that it was useless to kill diseased animals and not to disinfect the sta¬ 
bles. The work of inspection and disinfection should be done by expe¬ 
rienced officials of the State. Methods of disinfection were briefly 
described. The free use of hot water or steam for this purpose was 
recommended, although bichlorid of mercury (1 to 1,000), carbolic add, 
and sulphuric acid are effective, but must be used with caution. 

“Should milk be sold on the basis of qualityf” was discussed in a 
paper by E. B. Yoorhees, of New Jersey, who referred to the recent 
investigations in regard to the quality of milk in cities of New Jersey 1 
carried on under the direction of this Office, and gave the results 
obtained. He considers that the percentage of fat is a safe guide as to 
the nutritive value of milk, and that if the fat-content standard were 
adopted the consumer would be protected in the sense that he would 
receive just what he paid for, and the producer of a high-quality prod¬ 
uct would get the advantage of a high price, which fairly belongs to 
him because of the greater cost of producing milk of a better quality. 

O. 0. Georgeson, of Kansas, followed with a paper on “ How shall 
selling milk on the basis of quality be accomplished in the retail trade*” 
He recommended that each State enact stringent laws which shall pre¬ 
scribe detailed regulations of such a nature that if they are lived up to 
they will insure that none but good milk is ever offered for sale in its 
borders, and enforce them by appointing a dairy and food commission, 


1 U. S. Dept. Agr., Office of Experiment Stations Bui. 33. 
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with a competent and numerous corps of assistants, whose business it 
shall be to visit every farm from which milk is sold, keep a constant 
supervision over the health of the cattle, the manner of their feeding, 
and the handling of the milk until it reaches the consumer, and with 
adequate penalties for infractions of the law. 

The next paper was read by J. L. TTills, of Vermont, on “ What is the 
most profitable way to dispose of skim millet” lie discussed the food 
value of skim milk and reviewed at some length feeding tests which had 
been made with skim milk, making a plea for its more extended use as 
a food. Skim milk is used for three purposes—as a fertilizer, in the 
arts, and as a food. Its use as a fertilizer was not considered of great 
importance. It has a fertilizing value of about 10 cents per hundred 
pounds. The speaker believed that laws which prevented the sale of 
skim milk should be so modified as to permit the sale of any milk that 
had its composition guaranteed, and that very stringent regulations 
should be made regarding the purity of the supply of milk of all sorts. 
Skim milk is sometimes evaporated and used in the manufacture of 
feeding cakes, and the speaker believed that this use could be much 
extended. 

The discussion of the question “Can station farms be conducted so 
as to not unfit them for experimental purposes^” was opened by R, II. 
Miller, of Maryland, in a brief paper, and was participated in by R. J. 
Redding and H. J. Wheeler. 

The question “How nearly can physical conditions of soil be con¬ 
trolled and methods for the samel” was discussed by M. Whitney, of 
this Department, who described electrical apparatus of his own inven¬ 
tion for determining, by means of electrical resistance of the soil, the 
amount of moisture in the soil, the temperature at different depths, and 
the quantity of soluble salts it contains. The apparatus is also adapted 
to the determination of the progress of leaching in the soil and of the 
depth to which rainfall penetrates. He stated that several of these 
instruments are in successful use by farmers. 

I, P. Roberts, of NTew York, described a new dynamometer for use in 
determining the draft of agricultural machinery. 

W. H. Jordan, of NTew York, briefly discussed “Reforms which should 
be inaugurated in the methods of making feeding experiments.” He 
classed feeding experiments under two heads—those which are under¬ 
taken for the purpose of discovering the fundamental principles of ani¬ 
mal nutrition, and those which may more properly be styled tests of 
theory or experiments as object lessons. The first class is of the greater 
importance, but a large proportion of the experiments which the sta¬ 
tions have heretofore made belongs to the second class. In the speaker’s 
opinion^ reform in feeding experiments should come along the line 
of a closer study of the materials fed and the product obtained and the 
lengthening of the feeding periods until we are sure that we have 
established and maintained certain effects from certain rations. The 
discussion of this subject was participated in by I. P. Roberts, W. A. 
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Henry, J. B. Lindsey, James Wilson, and 0. 0. Georgeson. The prin¬ 
cipal point brought out 'was that while the value of scientific experi¬ 
ments is unquestioned, many practical experiments which do not lend 
themselves to scientific accuracy may be conducted with advantage by 
the stations. 

Two papers—(1) “A brief statement concerning our present knowl¬ 
edge of the composition of crude fiber and extract matter,” and (2) “The 
distribution of galactan in agricultural plants and seeds”—were pre¬ 
sented by J. B. Lindsey, of Massachusetts. The first discussed briefly 
the complex character of crude fiber and nitrogen-free extract as 
reported in analyses of feeding stuffs, and the second reports the deter¬ 
mination of galactan in 48 samples of coarse fodder and concentrated 
feeding stuffs and seeds. This investigation reveals two facts—“(1) that 
galactan is not nearly so generally distributed as the pentosans, and 
(2) that it occurs more particularly in leguminous plants and seeds, 
the non-leguminous plants being comparatively free.” 

Other papers presented were “Irrigation for Eastern agriculturists,” 
by E. W. Eane, of Hew Hampshire, “Improvements in laboratory 
methods of teaching agriculture,” by T. E. Hunt, of Ohio, and “Im¬ 
provements in and further tests of the laboratory methods for teaching 
agriculture,” by 0. S. Plumb, of Indiana. 

SECTION ON HORTICULTURE AND BOTANY. 

In the section on horticulture ajad botany G. E. Stone, of Massachu¬ 
setts, read a paper on “Physiological botany in agricultural colleges,” 
in which the development of American botany was discussed. The 
author claimed that physiological botany is the fundamental basis of 
agriculture and horticulture, and should follow a comprehensive course 
in histology. The normal functions of plants must be known in order 
to recognize many diseased conditions and discover means for their 
prevention. The author thought physiological botany should have a 
wider field in the curriculum of every agricultural college and that 
wherever possible the experiments should have a practical bearing. 

The discussion following the reading of this paper brought ont the 
fact that while less physiological botany is taught than was considered 
desirable, yet the importance of the study is fully appreciated. 

A paper on the “Place in the curriculum of botany, time, phase or 
phases of work, and relation to other subjects,” by L. H. Pammel, of 
Iowa, was read by the temporary secretary, F. S. Earle. The author 
outlined the botanical course of the Iowa Agricultural College. Ho* 
botany is required for admission, but it is provided for in required and 
elective courses, covering a considerable period of the college course. 
The use of text-books for teaching elementary botany was advised. 
Laboratory work should be kept under the guidance of assistants or 
those in charge, and the economic features should be kept iu the fore¬ 
ground, while not neglecting the training value of the subject. 

The teaching of industrial horticulture in agricultural colleges was 
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outlined by S. C. Mason, of Kansas. The author thought that indus¬ 
trial horticulture oilers great advantages in that it gives manual train¬ 
ing and presents unusual opportunities for teaching by advanced 
student )Such a coni se should be preceded by some botanical work. 
The horticultural course in the Kansas Agricultural College was 
outlined. 

The paper on Laboratory methods in horticulture/' by E. S. Goff, 
of Wisconsin, was read by the temporary secretary. The author out¬ 
lined the course provided in the University of Wisconsin and gave in 
detail the laboratory woik and implements used. 

L. C. Corbett, of West Virginia, read a paper on “Systems of note 
taking in experimental horticulture/* A modification of the loose-slip 
method of note taking was shown which was claimed to have the 
advantages of a permanent form for filing and convenient size and 
shape for field use. The books are so constructed as to admit of the 
insertion of new slips. The discussion following the paper disclosed 
about as many systems of note taking as there were persons taking 
pait in the discussion. 

A paper by E. G. Lodeman, of Yew York, on the “ Position of botany 
in horticultural education,” was read by L. < \ Corbett, in which it 
appeared that the author considered systematic botany of little impor¬ 
tance in horticulture except from a theoretical standpoint. The other 
fields of botany were given very slight consideration. 

Upon motion of L, C. Corbett, of West Virginia, a committee was 
appointed to consider the question of providing a bureau of plant reg¬ 
istration. The committee appointed consisted of L. C. Corbett, ofWest 
Virginia; W. A. Taylor, of this Department; L. II. Bailey, of Yew 
York; E. S. Earle, of Alabama; and C. H. Sliinn, of California. The 
objects of such a bureau were stated to be (1) to prevent duplication of 
names and the renaming of old sorts; (2) to form a national herbarium 
of economic plants; (3) to simplify nomenclature; (4) to aid the student 
of varieties and variation under cultivation, and (5) to secure to the 
originator his discovery as is now done for the inventor. It was gen¬ 
erally considered that such a bureau should be attached to the Division 
of Pomology of this Department. 

The section appointed a committee on seed testing, consisting of 
G. McCarthy, of Yorth Carolina; P. W. Bane, of Yew Hampshire; 
and G. H. Hicks, of this Department, which was made a subcom¬ 
mittee to the one appointed in general session of the convention (see 
4),o4o), 

seltion <>x rNrOMoLOOY. 

The sessions of the section on entomology were opened with the dis¬ 
cussion of the need of better legislation against injurious insects in 
the different States (see p. 548). The matter was referred to a committee 
of three consisting of W. B. Alwood, of Virginia; L. O. Howard, of 
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tliis Department, and W. G. Johnson, of Maryland, who reported the 
following resolutions: 

Whereas in consideration of the recent alarming spread of the ^au Jos» ^rale in 
the Atlantic and Middle States, and the farther fact that wt belie\ e its suppression 
can only he accomplished hy carefully framed laws, which should he enacted in the 
several States: Therefore he it 

.Resolved, First. That the section of entomology of the American Association of 
Agricultural Colleges and Experiment Stations indorses the principle of spe< ial leg¬ 
islation for the suppression of this pest. 

Second. That a committee of ten he created, with Dr. L. <>. Howard, Chief of the 
Division of Entomology, U. S. Department of Agriculture, as chairman. -nlncL <hull 
carefully prepare such memoranda as they deem best in relation to legislation deal¬ 
ing with the pest, and when so prepared this matter shall he submitted to the 
authorities of the several States concerned for such action as the legislatures thereof 
may choose to make. 

Third. That it is the sense of this section that M:ate inspection for the control and 
prevention of the dissemination of this pest upon nursery stoi k is imperutn e. 

In a paper entitled u Notes from Auburn, Alabama.” O. F. Baker 
gave a record of observations on various insects injurious to crops in 
that region during the past season. 

F. A. Sirriue, of New York, read a paper on -Termites (Termites 
Jtavipes) as a forcing house pest,” in which he noted the damage done 
by these insects to chrysanthemums in a forcing house at Floral Park, 
New Y'ork, during August, 1890, and by Ejiitrir amoneris to potatoes, 
and described experiments on the effect of burying the cocoons upon 
the vitality of Melittia ceto , 

In a paper entitled tfc Experiences with white muscardine and the 
chinch bug,” W. G. Johnson, of Maryland, gave a review of observations 
and experiments on this subject, summarizing with the statement that 
he recognized the fungus as a facultative parasite and a slight natural 
reducing agent of insects, but beyond this experience did not lead him 
to claim for it any economic value whatever. The experience of W. B. 
Alwood and <>. Lugger tended to confirm the conclusions of this 
paper. 

W. B. Alwood. of Virginia, in a paper on the Dissemination of the 
San Jose scale in Virginia,” reviewed the history of the dissemination 
of this insect in that State and reported progress made under State 
law in its repression. 

W. G. Johnson, of Maryland, reviewed the present status of the San 
Jose scale in Maryland and gave a brief account of attempts to repress 
it. He expressed the opinion that the pest could never lie completely 
suppressed on account of its wide distribution and firm foothold in that 
State, but could be kept in check by persistent and energetic fighting 
by a thorough and harmonius State organization on the part of the 
nurserymen and fruit growers. 

A paper on u Economic entomology in North Carolina.” by G. 
McCarthy, noted the prevalence and destructiveness of various inju¬ 
rious insects occurring in that region during the past year. 
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A paper mi Some results of remit studies of grass feeding Jassi- 
da\" by H. Osborn ami E. I>. Bull, gave more or less detailed notes on 
Mime .‘>1 members of this family of inserts and discussed methods of 
repression. It was shown that while the loss from these insects must 
be enormous, they may to a great extent be destroyed by the use of a 
tar pan or hopper-dozer. Up to the present time, however, our knowl¬ 
edge of the life histories of the species involved has been too meager to 
famish a certain basis for remedial measures. The paper gave the 
results of studies of the life history of a number of species, the range 
of their food plants, especially in the larval state, and the study of the 
specific limits of a large number of species. 

A paper on -The use of steam apparatus for spraying" was read by 
L. O. Howard. After describing a number of machines devised for this 
purpose since 1-SS2 the opinion was expressed that such apparatus will 
seldom be constructed by the owners of even large orchards for their 
own individual use. but that for community orchard work they are vain 
able and will come more and more into use. They will prove most 
valuable, perhaps, for spraying shade trees in cities and large towns. 

«£CTION ON MECHANIC ARTS. 

In the section on mechanic arts the first paper read was one by E. 
Ki dwell, of Michigan, entitled •* Requirements for the proper govern¬ 
ment of an educational institution." This paper provoked sharp dis¬ 
cussion, the criticisms of governing boards of these institutions being 
vigorously combated. 

A paper oa ‘‘Some lecture-room experiments in lubrication "was read 
by A. Kingsbury, of Kew Hampshire. It was illustrated by meaus of 
apparatus and diagrams. 

Other papers presented were "The engineering laboratory in its rela¬ 
tion to the public.' by W. F. M. (toss, of Indiana; ** Some road tests 
with a bicycle dynamometer." by C. A. Perkins, of Tennessee: “The 
mechanic aits in the schoolsof the South," by H. C. Powers, of Florida; 
“Shop training in its relation to engineering courses." by L. S. Ran¬ 
dolph, of Tirginiu; “Education in mechanical engineering and the 
arts," by R. H. Thurston, of Kew York. 

A report on the efforts made to promote the passage by Congress of 
the bill establishing engineering experiment stations was submitted and 
discussed. 
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CHEMISTRY. 

A new method for the determination of sesquioadds in phos* 
phates and superphosphates, ton Grvebek (J Vine neue Methods fur 
die Besti mmungen der Sesquioxyde in Phosphattn und Snperphosphaten . 
Goxlur: J . Jiiger d* Sohn, 1 s%‘, pp. T: Ztsrhr. angtir, Chem„ iy/6, Xo. 
2i,pp. 741 , ~4£).—Ifc is stated on the basis of a number of analjNes 
reported that the Glaser method for the determination of sesquioxids in 
l>hosphates is sufficiently reliable tor ordinary purposes, but it has the 
disadvantage of not distinguishing between the oxids of iron and 
alumina. To overcome this objection the author proposes the follow¬ 
ing method: Mix 10 gin. of crude phosphate or superphosphate in a 
porcelain dish with 150 cc. of water and 20 ce. of concentrated hydro¬ 
chloric acid, cover the dish with a watch glass, and warm in a water 
bath until the phosphates are dissolved. Evaporate to dryness, take 
up with hydrochloric acid and water, warm until redissolved, and wash 
into a 500 ee. flask. When cool fill the flask to the mark, mix thor¬ 
oughly, and filter off aliquot parts for the determinations. 

For the determination of alumina, heat 50 cc. of the filtrate (corre¬ 
sponding to 5 gin. of substance) in a 200 cc. flask, add 20 per cent 
sodium hydrate solution until a slight precipitate appears, then add 30 
cc. of the soda solution, heat to boiling, and allow to stand for 10 
minutes in a warm place, with frequent shaking. Cool, fill the tia^k to 
the mark, shake thoroughly, ami filter off 100 cc. of the solution into a 
beaker. Acidulate this solution slightly, heat to boiling, add a slight 
excess of ammonia, and boil again. Filter off the phosphate of alumina, 
wash thoroughly, dry. ignite, and weigh. Multiply the weight of sub¬ 
stance obtained by the factor 41.8. 

For the determination of iron, place 100 cc. of the hydrochloric acid 
solution in a 250 cc. flask, add some pure zinc, a little dilute sulphuric 
acid, and allow to stand about 1 hour in a warm place in order to reduce 
the iron oxid. Cool, fill the flask to the mark, and filter off 50 cc. of 
the solution into a beaker containing 50 cc. of 20 per cent sulphuric 
acid and 200 cc. of water, and titrate with permanganate solution. A 
second, third, and even fourth titiation may be made in the same 
solution. 

Determinations are reported which show that the method gave 
results closely agreeing with the theoretical percentages in a phosphate 
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of alumina of known composition. The sum of alumina and iron shown 
by this method was somewhat lower than that given by direct deter¬ 
mination in the Glaser method. This is explained by the fact that in 
the Glaser method no account is taken of the difference in molecular 
weight of the iron and aluminum oxids in calculating the results of 
analysis. 

Solubility of phosphates in citric acid and ammonium citrate, 

O. Foerster ( Ghem . Ztg., 20 (1896), No . 100, pp. 10'30, 1031). —It has 
been generally observed that calcium phosphates as well as aluminum 
and iron phosphates are more soluble in ammonia-free citric acid than 
in ammonium citrate. This has also been observed in the case of slags, 
and is ascribed especially to the presence of iron and alumina phos¬ 
phates. These general conclusions were confirmed by tlie author in 
examinations of tricalcium and tetracalcium phosphate, iron phosphate, 
alumina phosphate, and S samples of Thomas slag, the results of which 
are reported. In only two cases did the slag show a greater solubility 
in ammonium citrate than in pure citric acid. It is suggested that the 
unusual results in these two cases may be explained by variations in 
the conditions of solution and in composition of the dissolved matter. 
It is proposed to make this the subject of further investigation. 

Natural and industrial phosphates: III. The insoluble residue, 
H. Lasne (Ann. Ohim. Analyt, 1, p. 207; abs. in Analyst, 21 (1896), 
Sept.,#. 246). —The residue from the hydrochloric acid solution is cal¬ 
cined and silica driven off with hydrofluoric acid, the residue being 
recalcined and weighed. The new residue is dissolved in sulphuric 
acid and tested for alumina, alkalies, phosphoric acid, titanic acid, and 
zirconium, the presence of the latter indicating the origin of the phos¬ 
phate. Barium should also be looked for, its presence indicating adul¬ 
teration with plaster of Paris. 

The determination of phosphoric acid in potable water, 0. 

Lepierre (Bid. Soc. Ohim. Baris, 15-16 (1896), No. 2J,pp. 1213-1217, 
Jigs. 2 ).—It is maintained that the method in which the phosphoric 
acid is determined by weighing the phosphomolybdate is unreliable on 
account of the solubility of this compound. 

A method based on the color of a nitric acid solution of the phos¬ 
phomolybdate is proposed as follows: Evaporate 1 liter of the water to 
dryness in a platinum dish, with the addition of nitric acid, and heat 
to separate silica. Take up in dilute nitric acid and evaporate to dry¬ 
ness again to eliminate the last traces of silica. Moisten with nitric 
acid and filter the solution, washing the filter until the filtrate amounts 
to 50 cc. Add 2 cc. of molybdic solution and compare the coloration, in 
the cold, with that of standard solutions of phosphomolybdate, pre¬ 
pared by adding molybdic solution to water solutions of phosphate 
containing from 0.1 to 25 mg. of phosphoric acid. For exact work the 
temperature should be in all cases about 30° O. 

The determination of albumen in cows’ milk, L. L. Van Slyke 
(New York State Sta. Rpt. 1894, pp. 522-526 ).—la the Annual lleport of 
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the Station for 1893 (E. S. E., 6, p. 966) a description is given of the 
determination of casein in milk. In the method here described for 
determining albumen the filtrate from the determination of casein with 
acetic acid is digested in a boiling water bath until the albumen coag¬ 
ulates and settles to the bottom, leaving the supernatant liquid clear. 
Ten or 15 minutes is said to usually suffice for this. The nitrogen is 
determined in the washed precipitate by the Ivjeldahl method, and the 
amount of nitrogen multiplied by the factor 6.25 gives the albumen. 

To determine the effect of continued digestion, trials were made in 
which the solution was digested for from 5 minutes to 10 hours. The 
conclusions from these trials were as follows: 

“(1) In one case heating for 5 minutes gave low results; in two other cases, good 
results. 

“(2) In general, the results varied little with increased length of time of heating. 

“(3) There was a slight tendency to higher results with increased length ol heat¬ 
ing, hut such increase was more or less irregular and at most amounted to only 
0.002 or 0.003 per cent of nitrogen. 

“(4) It would, therefore, appear that entirely satisfactory results can be obtained 
by heating the solution containing albumen under the given conditions for 10 or 15 
minutes, while an increased length of time of heating does not practically change 
the results. 

“It maj r be stated that the precipitate formed always filters readily and washes 
easily.” 

A brief summary is given of tbe method employed by the author for 
the separation and determination of the different nitrogenous com¬ 
pounds of cows’ milk based on the method as described. 

Potassium chromate as a milk preservative, J. Froidevattx 
(Jour. Pharm. et Chim ., ser. 6, 16 (1896), pp. 155-158; abs. in Analyst , 
21 (1896), Nov.,p. 2S5). —The author finds that at least 0.2 gm. of neutral 
potassium chromate per liter is necessary for preserving milk apprecia¬ 
bly, and this amount gives the milk an abnormal color. For the detec¬ 
tion of chromates in milk the method of Deniges (addition of X cc. of 
2 per cent silver nitrate to 1 cc. of milk) is satisfactory where over 
0,01 gm. per liter is present. The following method is preferred: Dis¬ 
solve the ash from 10 cc. of milk in a few drops of water acidified with 
nitric acid, neutralize with magnesium carbonate, and add silver nitrate 
preferably a 20 per cent solution). Another test given is as follows: 
Dissolve the ash from 10 cc. of milk or water acidulated with sulphuric 
acid, and add tincture of guaiacum little by little. An intense blue color 
which rapidly disappears is produced when chromates are present. The 
reaction is said to detect 0.02 to 0.03 gm. of chromate per liter. 

Report of the chemist of South Carolina Station, M. B. Hardin 
(South Carolina Sta . Ppt. 1^95, pp. 51-66). —Analyses are given of 
cotton-seed meal, “ brewery feed,” “corn chops,” sugar beets, sweet 
potatoes and millet seed for starch, acid phosphate floats, Pamunkey 
phosphate, Florida phosphate, muriate of potash, sulphate of potash, 
kainit, mixed fertilizers, water, phosphate rock, wood ashes, ores, and 
minerals. 
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Four samples of sweet potatoes contained in the dry substance 52.3, 
56.28, 63.69, and 67.12 per cent of starch. Two samples of millet seed 
contained in the dry substance 53.76 and 70.75 per cent of starch. 
With respect to the analyses of commercial fertilizers, the analyses of 
which are not given, the statement is made that— 

“Twenty-three of the 206 samples, or 11.16 per cent, are below guaranty. 

“These results show an improvement in the commercial fertilizers on our market; 
for while the manufacturers have in some cases made lower guaranties this year the 
average percentages of fertilizing ingredients actually found this year are for the 
most part higher than those of last year. The only marked exception is in the case 
of cotton-seed meal, in which the average of ammonia is somewhat lower. 

“It should be added that all fertilizers of last year which fell below guaranty in 
any ingredient were classed as ‘deficient/ while for this year only three are ‘defi¬ 
cient J under the present law, which requires only that the commercial value based 
upon results of analysis shall not fall 3 per cent below the commercial value 
based upon guaranty.” 

The action of phosphorus on platinum, A. Granger ( Compt. Bend., 123 (1890), 
j No. 26, pp. 1284 , 1285). 

The estimation of potash by the Carnot method, E. Goutal (Ann. Chim. 
Anahjt1, pp. 89-01; abs. in Analyst, 21 (1890), Aug., p. 21G). 

A new reagent for asparagin, L. Moulin (Jour. Pharm . et Chimser. 0,10 (1890), 
p.543; abs. in Analyst, 21 (1896), Dec.,p. 822). 

The estimation of starch in sausage, F. Mayrhofer (Forsch. ii. Lebensmtl. and 
Eyg. Chem.,3 (1896), Xo. IS, pp. 420, 420). 

A color reaction for peanut oil, A. Van Engelen (Bui. Assn. Beige, 10 (1890), 
pp. 161,162; abs. in Analyst, 21 (1890), Oct.,p. 228). 

Examination of the oil of linseed cake, B. A. Van Ketel and A. C. Antusch 
(Zt8chr. angew. Chem1890, pp. 581-583 ; abs. in Analyst, 21 (1896), Xov.,p. 299). 

Measurement of rancidity of fats other than butter, A. Scala (Stas. Sper. Agr. 
Ital., 28, p. 788; abs . in Analyst, 21 (1806), Xoi\,p. 29S). 

The detection of borax in butter, Planchon and Vuaflart (Jour. Pharm. et 
Chim., 1890, pp. 49-51 ; abs. in Analyst, 21 (IS96), Xor.,p. 2SG). 

Detection and estimation of sodium bicarbonate in milk, L. Pade (Ann. Chim . 
Analyt., 1, p. 228; abs. in Analyst, 21 (1890), Xov., p. 280). 

Detection of formic aldehyde in milk, C. Denig^s (Bui. Soc. Pharm. Bordeaux, 
1890, July,p. 212; abs. in Ann. Chim. Analyt., 1, p. 810; and Analyst, 21 (1896), Xov., 
p. 285). 

Value of various chemicals for preserving milk whioh is to be kept a long 
time for investigation, J. Klein (Milch Ztg., 20 (1S9G), Xo. 47, pp. ? 45-748). —As a 
result of trials of a largo number of preservatives the author recommends ammo- 
niacal copper sulphate. From 0.5 to 1 per cent is added to the milk, which is well 
shaken. Where possible the milk should be tested within a month. For keeping 
milk a short time the copper salt of formalin is recommended. 

Detection of foreign coloring matters in red wines, A. Belar (Ztschr. anahjt. 
Chem., 35 (1890), p. 323; abs. in Analyst, 21 (1890), Xor.,p. 289). 

The determination of free lactio and succinic acids in wines, J. A. Muller 
(Bui. Soc. Chim. Paris, 15-16 (1896), Xo. 23,pp. 1203-1200). 

Iiaotic acid in Algerian wines, J. A. Muller (BuL Soo. Chim. Paris, 15-16 (1890), 
Xo. 28, pp. 1210-1213). 

The detection of nitric acid in wine, E. Silz (Bev. Chim. anal, appliq., 4 (1896), 
p . 477 ; abs. in Chem. Ztg., 20 (1896), Xo. 104, Beperi., p. 814). 

Estimation of phosphoric acid in medicated wines, F. Glaser and K. M Celle 
(Chem. Ztg., 20 (1896), Xo. 75, p. 728; abs. in Analyst, 21 (1896), Xov.,p. 292). 

Optical analysis of urine and the exact determination of proteids, glucosids, 
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and unfermentable saccharin© substances, F. Landolpii ( Compt . 1tend., 133 (1596), 
Xo. J,,pp. 1301,1302). 

Analyses of ores and minerals, \F. B. Hardix ( south Carolina St a. Jipt. 1803 , 
62 ).—Examinations of 39 samples of gold, iron, and other ores are briefly reported. 

Report of chemical division, II. J. Wiieeler ( Rhode Inland Sta. Rpt. 1S93 , pp. 
287-203). —This includes statements regarding the fertilizer inspection in the State, 
tests of methods of determining potash, field and pot experiments, correspondence, 
etc.; and tabulated analyses of 25 samples of fertilizing materials, including line- 
ground kieserite, Epsom salts, dissolved phosphate rock, slag meal, floats, dissolved 
bone black, tankage, leather, dried blood, sulphate of ammonia, nitrate of soda, 
double superphosphate, fine-ground bone, wood ashes, limekiln ashes, muriate of 
potash, carbonate of potash, air-slacked lime, land plaster, muck, and clay. 


BOTAUT, 

Fertile crosses of teosinte and maize, J. W. IIaeshberger 

(Garden and Forest , 9 (1S90), Xo. 16*;?, pp. 522, 5X3). —An account is 
given of the j>robable origin of Zea eanina described by Watson. 1 This 
plant, which is known in Mexico as Mate de Coyote , Teosinthe, Asese , or 
Cafe de Tabasco, is said to be the result of crossing Fuehhcna mexicana 
and the common maize. The author quotes correspondence from prom¬ 
inent Mexican scientists who have investigated the subject, in which 
it is stated that the Zea eanina may be produced by planting teosinte 
and maize at distances of about 80 cm. aud removing the staminate 
flowers from the teosinte, allowing the pistillate ones to be fertilized by 
the pollen of the maize. A detailed account of the effect of this process 
is given as follows: 

u When teosinte is crossed with maize by the use of maize pollen the hybrid progeny 
of tbe first generation shows a shortened branch in tlio axil of a leaf with 3 or 4 ears 
clustered together and surrounded by leaves which are commonly ealled husks. 
These ears re-Kemble very much those of teosinte, in that they are 2-ranked, with the 
kernels in the hardened depression of an enlarged zigzag rhachis, which shows the 
beginning of a cob-like axis, on which, in this case, the gTains are disposed in a 
distichous manner. The kernels are larger, sharp-pointed, and protrude between 
the chaffy scales (glumes' from the cup-shaped depression of the axis, which is, in 
this case, shallower than in teosinte. The outer glume, which is hard in teosinte, 
becomes larger and softer in the hybrid progeny. The axis is still firm, glossy, and 
chitinous. The second year maize pollen is again used to cross with the hybrid 
plants of the first generation. The result of this cross is a form of ear in which the 
kernels are larger, fuller, and more rounded, while the corneous basin-shaped depres¬ 
sion has become smaller and more shallow. The kernels in this generation are 
usually arranged in a distichous manner. The third year poUen of Indian corn is 
again used, and the resulting ears are found to differ in the increase of the number 
of rows of grains, 4 or more being present; the pithy axi9, or cob, now becomes 
demarcated, and is seen when the ear is broken transversely. The plants of this 
year and of the fourth are evidently those described by Professor Watson under tbe 
name of Zea eanina." 

This hybrid was considered by tbe author, in his botanical and 
economic study of maize published in 1S94, as probably the primitive 
form of our cultivated maize. 


1 Froc. Ainer. Acad. Arrs and Sciences, 26, p. 158. 
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Viewed in tlie light of these cross-breeds or hybrids it may be con¬ 
sidered (1) that maize is generically and specifically a distinct plant; 
(2) that it owes its origin to a crossing of teosinte, as one of the parents, 
with i>ollen of an extirpated closely related grass, and that the progeny 
of this cross by variation under cultivation produces ears of* considera¬ 
ble size with kernels of great nutritive value, or (3) that it is a result 
of a cross between teosinte and a race or variety of that plant produced 
by successful cultivation of the wild plant until its characteristics as a 
variety or race have become fixed. 

The author thinks that if we consider Indian corn to have arisen as 
a cross-breed or hybrid, the appearance of many of the teratological 
forms frequently found in cultivation will be explained. In conclusion, 
it is thought that the wild ancestor of maize is teosinte; but if this 
view is not accepted, the fact that the two plants may be crossed and 
produce fertile progeny shows that they are united by very close 
relationship. 

In a supplemental note 1 the author states that W. Trelease reports 
corn smut, which is commonly believed to confine its attacks to maize, 
as growing parasitically on teosinte. 

Influence of nitrogen on root formation, H. Mueler-Thurgatj 
(Jahresber. Vera. Sta . Wei dens i ceil, 4,pp. 48-52; abs. in Lot Oentbl68 
(1896), Vo. 9, p . 298 ).—The author reports upon a series of experiments 
on the effect of nitrogen on the secondary roots of common vetch, red 
clover, grapes, maize, sunflower, gourds, beans, alfalfa, and Lathyrus 
superbus. The plantlets were grown for a short time in distilled water, 
after which 2 of each kind were placed in vessels. One was fed with 
a normal nutrient solution, while the other was given the same solution 
except that there was no nitrogen present. 

In every experiment the effect of the nitrogen was the same. In the 
solutions containing nitrogen the secondary roots made a more vigorous 
growth and were much more abundant. There also appears to be a 
direct and an indirect influence of the nitrogen supply. All the grow¬ 
ing parts while richer in nitrogen are able to form more protein and 
the root system being more developed conveys more material to the 
other parts of the plants. The author believes his experiments show 
the ability of roots to form albuminoids. 

The role of bacteria in the nutrition of insectivorous plants, 
NT. Tischukin (Acta. Hort. Veiropol., 12; abs . in Eei\ Jlycol., 19 (1897), 
Vo. 73,pi). 18,19). —The author believes that bacteria play a very impor¬ 
tant part in the digestion of albuminoid substances in these plants. 

His conclusions are as follows: Albumin is not dissolved by the plant 
juices in the especially differentiated receptacles, but by the microor¬ 
ganisms, principally bacteria, abounding in the liquids. These organ¬ 
isms are always found present in the normally developed plant juices of 
the insectivorous plants. The dissolution of albumin begins only when 
the microorganisms are sufficiently developed and abundant. 


1 Garden and Forest, 10 (1897), No. i67, p. 48. 
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The name “insectivorous” should be applied to plants capable of 
absorbing the material prepared for them by the lower organisms, 
the role of the plant being that of a secretor of juices adapted to the 
nutrition of microorganisms. 

The survival of the unlike, L. H. Bailey (Xeic York: The Macmillan Company, 
1806, pp. 313, figs. Jl). —Tliis volume consists of a collection of 30 essays on evolution, 
suggested by the study of domesticated plants. All of them have hitherto appeared 
as addresses before horticultural and other scientific bodies, or as special articles 
contributed to various publications. Although prepared and delivered at various 
times extending over a period of nearly 4 years, their ultimate collection was con¬ 
stantly in mind, so that there should be a sort of continuity to the whole. As the 
author states, there are necessarily repetitions, hut such do not detract from the 
work as a whole. The motive underlying the collection of essays is that of nnlike- 
ness. According to the author, heredity is an acquired force, and normally unlike 
produces unlike. He maintains that unlikeness in plants is te (1) the expression of 
eveT-changing environmental conditions in which plants grow, and of the incidental 
stimuli to which they are exposed; (2) the result of the force of mere growth; and 
(3) the outcome of sexual mixing.” Plants survive because they are unlike their 
neighbors, and in this way encounter less resistance in the field of competition. 

The essays are grouped into 3 categories: (1) Those tonching the general fact and 
philosophy of evolution, (2; those expounding the fact and causes of variation, and 
(3) those tracing the evolution of particular types of plants. The author is strongly 
opposed to Weismannism, and in the discussion of the theories of evolution, as well 
as in the essay on hud variations, seems to advance arguments strongly substantiat¬ 
ing his position. 

Numerous examples are cited of plants which from their characteristics would ful¬ 
fill the conditions of the most exacting systematic botanists as to species were their 
origin unknown, yet all such species are rejected by the taxonomist on account of 
their "being the result of direct and in some cases designed experimentation. The 
author believes that the garden fence plays too important a part in species making, 
and that many botanists are disposed to look upon species as fixed entities rather 
than plastic groups designed for moro or less temporary convenience. The assist¬ 
ance given nature by man in evolving new species is said to differ only in degree and 
not in kind from the processes that are everywhere going on. The extended obser¬ 
vations and experimentation of the author show that tomatoes, beans, and other 
garden plants can he made to vary in certain desirable lines, producing progeny 
unlike themselves. 

In his contributions to the philosophy of evolution, and the record of the evolu¬ 
tion of certain types of plants and the causes underlying their production, the 
author has furnished much information to all students of evolution as well as of 
horticulture and botany. 

Systematic arrangement of the beeches, F. Krasser (Ann. k. k. natur . Mist. Mof- 
museitms , Wien, 11 (1896), Xo. 3, pp. 149-163). —According to the author there are 2 
genera, Fagus represented by 4 species and Xothofagus by IT species. 

The systematic arrangement of the Protophyta, C. E. Bessey (Amcr. Mat, 81 
(ISO?), Xo. 36, }ip. 63-63). — A provisional arrangement of the families and genera 
of protophytes is given by the author. The slime molds are excluded from the 
classification, the author considering them zoological and not "botanical. 

Concerning the parallelism between the Tuberaceae and GhastromyceteB, 
E. Fischer {Her. dent . hot. ties., 14 (1806), Xo. 0, pp. 800-311). 

Parallel forms of Uromyces scutillatus in different countries, P. Magnus 
(Ber. deui. lot. Ges., 14 ( 1S0G ), Xo. 9,pp. 874-877). 

Concerning Cladothiix dichotoma and C. odorifera, W. Rullmann ^ Centbl. Bakt. 
und Tar. Ally., 3 (ISM), Xo. 33, pp. 701-706). 

12094—No. 7-3 
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Concerning Cinctractia seymouriana, P. Magnus (Ber. deut . M. Get., 14 (1896), 
No. 9, pp. 391, 392), —This parasite was first described as Csiilago erus~gaW n. sp, by 
Tracy and Earle ( Torrey Bui., 23 (IS93),p . 173), lienee the mime becoinos, with the 
change necessary in transposing it, Cinctractia crus-galH. 

The common Ustilago of maize, J. C. Arthur {Hoi, Gas., 23 (1897), No. 1, pp. 
44-43).— The author lias investigated tho synonomy of the common com smut and 
states that tho name should be written Vstilago zetv. 

Some observations on Uredineae, II. T. Hourrrr (Gard. Chron., t>er. 3, 21 ( 1S97 ), 
No. 526, pp. 67, 68). —Notes are given of Puccinia bistorta, tho uridial host of which 
is Conopodium denudatum. 

Contributions to the anatomy and physiology of the lower organisms, 
E, Ceato ( Beitrdgo Biol. Pflans., 7 (1896), No, 3, p. 407; abs. in Naturw. Rundschau, 
12 (1897), No. 1, pp. 7-9). 

Some recent biological investigations, F. Hildebrand (Ber. dent. bot. Ges., 14 
(1896), No. 9, p. 225). —Notes are given of the sterility of certain crucifers to their 
own pollen and changes observed in various plant stocks, as dahlia, petunia, and 
cyclamen. 

Effect of bacteria on germination, A. Lagkrvall (Red. vei'hs. Vltuna landtbruh - 
inst., 1895, pp. 49-52; abs. in Centbl. Baht, und Bar. AUg2 (1896), No. 22, pp. 714, 
715). —Experiments are reported on the effect of bacteria on the germination of rye, 
wheat, and peas. Sonnd seed and some that had their seed coats punctured were 
inoculated and then germinated. In each case tho cheok lots gave the highest per¬ 
centage of germination. Where the seed coats were injured the germination of the 
inoculated seed was lowered considerably below that of the check. 

Investigations on the formation and regeneration of periderm, epidermis, 
oork, and cuticle, H. Tithmann (Pringsheim’s Jahrb. wiss. Bot., 30 (1896), No. 1, pp. 
116-154). 

Contributions to the knowledge of artichokes, G. Meyer (Ber. deut. bot Ges., 
14 (1896), No. 9, pp. 347-362, pi. 1). —Studies are given of the morphology, anatomy, 
and physiology of artichokes, Helianthus tuberosus. 

On the structure of the fundamental protoplasm of a species of Mortierella, 
L. Matkuchot (Compt. Rend., 123 (1S96), No. 26, pp. 1321-1323). 

On the correlation of growth as a consequence of the mechanical checking 
of growing, F. Hering (Pringsheim’s Jahrb. wiss. Bot, 29 (1896), pp. 132-170, figs. 4; 
abs. in Bot Centbl., 58 (1896), No. 13, pp. 405-408). 

Pollen bearing vs. plant vigor, M. G. Kains (Garden and Forest , 10 (189} ), No. 466, 
p. 38). —Notes are given of some experiments in emasculating flowers that seem to 
indicate an increased vigor in the plants thus treated. 

Notes on the fertilization and embryogeny of conifers, J. M. Coulter (Hot. 
Gas., 23 (1897), No. 1, pp. 40-43 , pi. 1, fig. 1). 

The changes in fat during germination and their significance, M. Waixerstein 
(Forsch.U. Zebensmtl. und Hyg. Chem., 3 (1896), p. 372; abs. in Cliem. Ztg., 20 (1896), No. 
104, Repert.,p. 314). 

The absorptive power of soluble starch, M. W. Beyerinck ( Centbl . Baht und 
Par. Allg., 2 (1896), No. 22, pp. 697-699). 

A contribution to the chemistry of the red coloring matter of plants ( Ztschr. 
Nahr. Untersuch. und JByg. Waarenh., 10 (1896), No. 24,pp. $93,394 ).— A r<5sum<5 of con¬ 
clusions of a paper by L. Weigert is given. 

The amount of copper taken up by vegetables from a coppery soil, K. B. 
Lehmann (Arch. Syg., 27 (1896), No. l,p. 1; abs. in Analyst, 21 (1896), Xov.,p. 290). 

On protein formation in plants, B. Hanstein (Ber. deut bot. Ges., 14 (1896), No. 
9, pp. 362-371). —A preliminary paper in which literature is renewed. 

Concerning the influence of strain and pressure upon the direction of%par- 
tiLtiLon walls in plant cells, L. Kny (Ber. deut bot Ges., 14 (1896), No. 9,pp. 378-391, 
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Investigations of the assimilatory organs of the Leguxninosse, J. Rkinke 
(Prhtgsfteim’s Jahrb. tries. Pot., 30 {1890), Xo. 1 , pp. 1-70, figs. 47 ).— The studies are 
of the leaves and young branches. 

Studies of some leaf galls, H. Foe ken (Per. gen. Pot., S \1SD6), Xo. DO, pp. 491- 
500, ph. 12). 

Plant galls formed by insects, C. Fuller (Agl. Gas. X. 8. Wales, 7 (1690), Xo. 
10, pp. 695-699, pi. 1 , fig. 1 j. 

Variation in ferns and its relation to Weismann’s theory of heredity, Stan¬ 
field ( Gard . Citron., ser. 3, 21 (ISO?), Xo. 524, pp. 30-.J2). 

Some new fungi from Alabama, F. S. Earle ( Torrey Pul., 24 (189?), Xo. 1, pp. 
28-32 ).— Descriptions and notes are given of 12 new species of fungi imperfect i. 

New or noteworthy American grasses, G. V. Nash ( Torrey Pith, 24 (189?), Xo. 1, 
pp. 37-44 ).— The following new species are described: JE?nan thus tracyi, Paspahim 
simpsoni, P. rillosisshnum, Panicum albo-marginatum, P. lencothrix, P. manatense, Agros- 
tis idahoeii8i8, and Danthonia glabra. 

Need of instruction in experimental plant physiology, F. W. Card (Garden 
and Forest, 10 (1897), Xo. 404 , p. IS). 

METEOROLOGY. 

The climate of Geneva, New York, P. Collier (Xeic Tori- State 
Sta. It fit. 1894, fifi. 138-116, 770-779 ).—Meteorological observations at 
the station during 12 years on air and soil temperatures, precipitation, 
and sunshine are summarized in tables and notes. 

The station is located 175 ft. above Seneca Lake, the latter being 
567 ft. above the sea level. The average annual rainfall at the station 
during 12 years has been 27.73 in., the maximum 36.88, and the mini¬ 
mum 22.29. It has generally been uniform and very uniformly dis¬ 
tributed. In the same period the average monthly rainfall during the 
7 months, April to October, inclusive, has been 2.86 in., and there 
have been but 2 years when the rainfall has been less than 1 in. in 
April, May, and September, and but 1 year when it has been less than 
1 in. in October. The average monthly precipitation during the period 
from November to March, inclusive, has been 1.47 in., the maximum 
3.77, and the minimum 1.21 in. 

During 10 years of the period the average sunshine for the 7 months 
from April to October was 45.7 per cent of the possible amount, the 
maximum 54.5, and the minimum 38.8 per cent. During the 5 months 
from November to March the average has been 27 per cent, the maxi¬ 
mum 33.7, and the minimum 19.1 per cent. 

The average temperature of the months from April to‘October, inclu¬ 
sive, as recorded by standard air thermometers during 10 years, was 
60.7° P., while for the months from November to March, inclusive, it 
was 28.9° P. 

Detailed daily and monthly summaries of observations during 1894 
on sunshine, wind movement, and temperature are added. 

Meteorological report, 1895, N. Helme (Rhode Island Sta . Rpt t 
1896, pp. 359-365 ).—This includes a summary of observations on tem¬ 
perature, precipitation, and cloudiness for 6 years (1890-’95) and a tab¬ 
ulated record of temperature, pressure, precipitation, cloudiness, and 
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direction of wind for each month of 1894 and 1895. The summary for 
1895 is as follows: 

Temjx rat are (degrees F.).—Mean, 48.2; maximum, 95, June 2; minimum, —7, Feb¬ 
ruary 0; annii.il range, 102; highest monthly mean, 00.1, August; lowest monthly 
mean, 21.7, February; highest daily mean, 70, June 2; lowest daily mean, 1, February 
8. Pret ipitalion (inches).—Total (rain and molted snow), 19.28; greatest monthly, 
7.89, October; least monthly, 1.20, September; buowfall —total, lOJg; reatost 
monthly. 16, January; least monthly, 5, March. Weather .—Number of clear days, 128; 
number of fair days, 114; number of cloudy days, 128; number of dajs on ^liichO.Ol 
in. or more of rain fell, 108. Jirpressure (inches).—Maximum, 30.56, December; min¬ 
imum, 28.49, February; mean, 29.83. 


WATEE—SOILS. 

Alkali, B. O. Buffxjm ( Wyoming Sta . Bid. 29, pp. 219-252, pte. G ).— 
This bulletin contains a brief discussion of the character and occurrence 
of alkali in "Wyoming and of its effect upon soils and plants; reports 
experiments on the influence of different amounts of alkali on the ger¬ 
mination and growth of turnips, barley, rye, oats, wheat, and alfalfa, and 
gives suggestions regarding the reclamation of alkali soils. The ger¬ 
mination tests were conducted in plates in a greenhouse, the seeds (100 
in each case) being placed (1) in soil from which the alkali had been 
leached, (2) between blotters and filter papers, (3) in alkali soil which 
had been leacbed until it contained only 1 per cent of alkali, (1) in 
natural alkali soil containing 2.24 per cent of soluble salts, (5) in 
extracted soil (like 1) to which 2.25 per cent of soluble salts mixed in 
the same proportions as the natural alkali was added, and (0) extracted 
soil containing 5 per cent of this mixture. 

Experiments were made wilh the same crops and soil mixtures in 
5-inch pots (containing 1 kg. of soil mixture). 

The results are summarized as follows: 

“The whit© alkali of general occurrence in Wyoming consists principally of sul¬ 
phates of sodium and magnesium. 

“One per cent or more of these salts in the first 2 in. of surface soil will make it 
unproductive for any but plants which naturally inhabit saline soils. 

“Small amounts of alkali in the soil retard germination and growth in proportion 
to the amount present. This effect is physiological. 

“Alkali soil may be reclaimed by leaching out the salts, where there is drainage 
naturally or artificially supplied. 

“The rapid rise of alkali may be checked or prevented by hindering surface evap¬ 
oration through cropping and proper cultivation. 

“Plants that thrive comparatively well on alkali soil are sugar beets, white sweet 
clover (.If elilotua alba), *Balt sages* (Atriplejc spp.), and alfalfa under certain condi¬ 
tions. Kye does better than other cereals. 

“To determine whether the soil is colder when it contains large amounts of alkali 
a careful series of the soil temperatures in the pots was taken, but no difference in 
the warmth could be detected between the soil free from alkali and that containing 
5 per cent of the salts. However, in this connection it should be stated that in the 
experiment the moisture waB controlled so that each soil contained the same amount. 
In the field a soil containing alkali will retain more moisture than one free from 
Balts, which might make the alkali soil have a lower mean temperature for the 
growing season." 
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Investigations on the water capacity of the soil, E. Ulrich 
( Forsch. Geb, agr . Phys19 {189G), Xo. 1-2, pp. 37-56). —Mineral soils— 
kaolin, clay, calcareous sand, and quartz sand; liumus soils—humus 
calcareous sand, hotbed soil, and Russian black soil; and different 
kinds of humus—sugar humus and peat, were placed either in glass 
beakers, with ground ends and covers, 5.5 cm. in diameter and 8.8 cm. 
high, or in zinc cylinders (also with covers) 12 cm. in diameter and 
7 cm. high, and saturated with water. The beakers and cylinders were 
kept at the desired temperature in a closed zinc box on a water bath, 
or surrounded by a water coil, for 24 hours, and weighed. The bot¬ 
toms of the cylinders were then allowed to dip into water while they 
were kept at the desired temperature for another 24 hours. They were 
weighed after the excess of water had dripped away, and this treat¬ 
ment was repeated for successive 24-hour periods until the weight was 
constant. With the mineral soils the higher the temperature the 
smaller the amount of water retained. The revei se was true with the 
humus and humus soils. 

In a similar manner the influence of sodium and potassinm hydrates 
and sodium, potassium, and ammonium carbonates; monosodium, 
monopotassium, monocalcium, roonoinagnesium, and diammonium phos¬ 
phates; sodium, potassium, ammonium, magnesium, andiron sulphates; 
sodium, potassium, ammonium, calcium, and magnesium nitrates and 
chlorids; and calcium hydrate and sulphate in amounts of 0.025, 0.05, 
0.075, and 0.1 gm. upon the water capacity of kaolin was determined. 

The results show that (1) the hydrates, carbonates, and phosphates 
lowered the water capacity; (2) the sulphates exerted practically no 
influence; and (3) the nitrates and chlorids and calcium hydrate 
increased the water capacity. The influence of the first and last 
classes of compounds increased with the amounts present. 

A contribution to the study of nitrification, Marcille 
Agron., 22 {1896), Xo. 7, pp. 337-3M ).—In comparative tests it was found 
that while the nitrogen of ammonium phosphate was not so readily 
transformed into nitrous acid as that of ammonium sulphate, the phos¬ 
phate appeared to furnish a much more favorable medium for the 
transformation of nitrites into nitrates than the sulphate. 

It was also found in comparative tests that nitrification was much 
more rapid in a soil from Guadeloupe than in one from Eure-et-Loir. 
Since no increase in nitrification was noted when the latter soil was 
inoculated with organisms from the former the author concludes that 
the difference was not due to the greater energy of the organisms of the 
Guadeloupe soil but to differences in physical and chemical properties 
of the soils, especially to the nature of the organic matter present. 

Nitrification, E. Godlewski {Anzeig. Akad. Wissensch. Krakau, 
1895 , pp. 178-192; abs. in Ann. Agr on., 22 {1896), pp. 303 , 301; Jour. 
Ghem . Soc., 1896, Dec., II, p. 668). —Previous experiments by the author 
had indicated, contrary to the observations of Winogradsky, that the 



570 


EXPERIMENT STATION RECORD. 


nitrifying organisms derive tlieir carbon from carbon dioxid and not 
from carbonates. To farther test this matter 3 experiments were 
instituted in which solutions containing like amounts of ammonium 
sulphate and magnesium carbonate were inoculated with nitrifying 
organisms. In 2 of the experiments the apparatus was filled with 
air containing carbon dioxid; in the oilier v ith pure air. In the first ease 
there was a reduction of volume which was not noticed in the latter 
case. The magnesium carbonate was not utilized as a source of carbon. 
In the presence of carbon dioxid the nitrifying organisms converted 
almost all of the ammonia into nitrous acid, although no nitrates wore 
formed and a variable amount of the nitrogen was lost in the free state. 

Forestry-meteorological observations, E. Wollny (Forseh. Geb. 
agr.Phys ., 19 ( 1896 ), No . 1-2, pp. 151-171 ).—These include studies of 
the influence of plant cover on the carbon dioxid content of soil air, on 
the organic and mineral constituents of the soil, and on the productive 
capacity of the soil. Data for observations on tlio carbon dioxid con¬ 
tent of the soil air, and on the carbon, humus, and nitrogen in the cases 
of soils covered with pines (with and without cover of litter), with 
birches, and with grass, and manured and unmanured plowed land are 
tabulated. The yields on bare soils and on soils which had been covered 
in previous years with several different kinds of plants are also given. 

The results show that soils covered with plants contained more car¬ 
bon dioxid than bare soils, the conditions being otherwise the same. 
This was not true of soil to which manure had been applied. In this case 
the carbon dioxid content was much greater thau in any other case. 
There was a larger percentage of carbon dioxid in the air of the soil 
covered with grass and with birches than in that bearing pines. In the 
case of the pines the amount was greater where the soil was covered 
with litter than where the litter had been removed. 

Soils covered with living plants contained considerably more carbon, 
humus, and nitrogen thau the bare soil, other conditions being the 
same. Of the soils covered with vegetatiou, those in grass and pines 
with a cover of litter contained more of these constituents than simi¬ 
lar soils in birches and pines without litter. In the soils covered with 
plants the increase of carbon was relatively higher than that of nitro¬ 
gen. In 7£ years there was a marked increase of these constituents in 
soils covered with plants, and a decided loss of organic matter in bare 
soils of similar character. 

Soils covered with vegetation contained a larger amount of mineral 
matter soluble in hydrochloric acid than those remaining bare, the con¬ 
ditions being otherwise the same. This difference was most marked in 
the case of lime, the other constituents being affected to a much less 
extent. The soils in grass and in pines with a cover of litter contained 
a larger amount of mineral matter, especially of lime, than those in 
pines without a cover of litter and in birches. 

The yield on soils which had previously been for a number of years 
in forest was considerably greater than on those which had remained 
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bare. Those soils which had been in pines with a cover of litter were 
more productive than those which had been in pines without a cover of 
litter or in birches. 

The recognition of the acidity of upland soils and its bearing 
upon agricultural practice, H. J. Wheeler, B. L. Hartwell, and 
G. M. Tucker ( Rhode Island Sta. Bpt 1S05, pp. 232-280, pis . 3).— Pre¬ 
vious experiments (E. S. E., 7, p. 377) had shown that on certain 
upland, well-chained soils ammonium sulphate exerted a poisonous 
effect. This result appeared to be due to acidity of the soil. The 
literature of this subject is exhaustively reviewed and the results of 
all experiments bearing upon the subject conducted under the super¬ 
vision of the station are discussed, the conclusions being summarized 
as follows: 

“The removal of plants from the soil and the use of certain fertilizers doubtless 
exhaust the lii^e and other basic ingredients of the soil more rapidly than 'would he 
th& case were nature allowed to take her course. 

“That an acid condition is liable to result in consequence of the above-mentioned 
operations, particularly in the case of soils derived from rocks deficient in basic 
ingredients, we believe to he a reasonable assumption. 

While some plants like clover, timothy, and beets appear to be injured by a 
lack of caibonate of lime or by the resulting acidity of the soil, others appear to 
thrh e best under such conditions. * 

“A strongly marked reddening of bine litmus paper seems to he a simple and 
effective indication of the condition of a soil in the above-mentioned particulars. 

“The value of a satisfactory method for determining the relative acidity of soUs 
would seem to he great. 

“A dangerous degree of acidity or at least a fatal lack of carbonate of lime appears 
to exist in upland and naturally well-drained soils, and is not confined to muck and 
peat swamps and very wet lands as most American and many other writers seem to 
assume, in view of which it appears that the test for acidity should be more gener¬ 
ally applied to such soils. 

“ That this condition of upland soils has not been more fully recognized hereto¬ 
fore is not surprising for the reason that the failure or partial failure of certain 
crops has been attributed to winterkilling, poor germination of seeds, dronght, 
excessive moi&tnre, or attacks by insects or fungi. Upou soils where certain plants 
are injured only to a limited extent by acidity others would he expected to thrive 
best of all, in consequence of which it is not surprising that the cause for the partial 
failure of certain crops upou them has not been suspected. 

“The inefficiency of land plaster as compared with air-slaeked lime in the culture 
of beets and in overcoming the ill effect of sulphate of ammonia, as well as the highly 
beneficial results from the use of caustic magnesia and carbonate of soda, all tend to 
further strengthen the position that the fault of the soil in question is a lack of basic 
ingredients, to which the presence of noxious compounds which may partly or wholly 
give rise to the acid reaction, is attributable S* 

Further observations for the purpose of determining in how 
far the results secured in a soil test with a given plant are appli¬ 
cable to others, H. J. Wheeler and G. M. Tucker (Rhode Island 
Sta . Bpt 1895, pp. 200-204 ).—In a soil test made in 1894 with 37 kinds 
of plants and described in the Annual Eeport of the Station for 1894 
(E. S. E.., 7, p. 851), it was found that all but 3 kinds (white bean, sun¬ 
flower, and summer squash) indicated the soil to be more deficient in 
phosphoric acid than in nitrogen or potash. The test was continued 
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in 1895 with 10 kinds of plants, increasing the number of rows of the 
3 kinds which the previous year had indicated a greater deiiciency of 
potash than of phosphoric acid. 

"ThoresuItB with beans in 1895 Iiavenotbeon conclusive,but those with the sunflower 
and the summer squash show a greater deiiciency of phosphoric acid than of nitrogen 
or potash, and contradict, therefore, the indications afforded by the tost with 2 rows 
only in 1894. Wien it is considered, however, that 16 rows cadi of sunllowors and 
of summer squashes were employed in 1895, and but 2 rows of each in 1891, it will bo 
seen that strong evidence is afforded that the 1891 results were merely incidental, and 
that of the 37 j>lants which have been tested in the 2 > ears probably not one would 
fail, under satisfactory conditions, to show a deficiency of phosphoric acid in the 
soil. For the purpose of arriving at fully deiinil e conclusions in regard to this point 
it is hoped to continue the experiment, particularly with beans, and perhaps with 
sunflowers and summer squashes, for at least another season.” 

North Dakota soils, E. F. Ladd (XortJi J>ah'ot<t Sta* Jhth 21, pp. 
57-73 ).—Mechanical and chemical analyses of 10 samples of soil from 
the Red River Valley, 4 from the James River Valley, 2 from the Shey- 
enne River Valley, 2 from Mouse River Valley, G from the Devils Lake 
region, 5 from the northern counties and Turtle Mountain region, 1 each 
from Welles County and Sisseton Reservation, and 2 from west of the 
Missouri are tabulated and discussed. 

"The soil of North Dakota is a drift or alluvial loam ranging from 6 in. to 3 ft. 
deep, and in color from black to grayish-brown. The soi]s for different parts of the 
State differ considerably both in physical and chemical properties, but successful 
agriculture is more influenced by meteorological or climatic conditions than by any 
difference in the chemical properties of the soil. The western half of our State lies 
within the great semihnmid belt lying east of the Rocky Mountains, and extending 
from north to south across the United States, and underlaid by the groat artesian 
basin, where irrigation may be possible. . . . 

"Some of the samples of soil have been taken from the unbroken virgin prairie, 
and others from fields for 15 years or more under cultivation, mainly in wheat. . . . 

“The soils having the flnost mechanical condition are outside of the Rod River Tal¬ 
ley, and in the so-called semihnmid holt. These soils are exceedingly retentive of 
moisture, as is shown l>y tlieir capacity to hold water, and by experiments. For this 
reason the small annual rainfall suffices to produce a good yield of grain crops. Prob¬ 
ably the better increase of wheat observed after bare summer fallow, when the soil 
is frequently cultivated, is not duo so much to resting fho laud or making available 
plant food as to conserving the moisture in tho soil, storing it up so that a larger 
supply is available for the growing crop of tbo succeeding year.” 

Examinations of the humus iu 32 of the soil samples, showing per¬ 
centages of humus and ash and phosphoric acid in humus, are reported, 
and the character and importance and loss of this substance from soils 
under cultivation (especially bare fallowing) are discussed. 

"On the College farm the unbroken prairie showed 109 tons of humus per acre, 
while similar land under cultivation on the same farm showed but 63 tons per acre. 

“In 1891 a field showed 5.35 per cent of humus, and 0.79 per cent of phosphoric acid 
was in the humus. Crop rotation was adopted, and in 1894 the field showed 6.82 per 
cent of humus and 0.091 per cent of phosphoric acid in the humus, showing that 
it is possible to increase the humus in the soil by crop rotation and diversified 
agriculture.” 
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Soils from Karnenm, Senegambia, and German East Africa, 
and an improved method of soil analysis, F. Wohltmann and 
H. Kratz (Jour. Landic14 (1896), No. 3, $$.211-231). —Analyses of 5 
Kamerun, 3 French Senegambia, and 17 German East Africa soils are 
reported and the results are discussed at some length. The Kameran 
soils were found to be much superior to the others. 

The essential features of the method of analysis used are as follows: 
Put the soil through a 2-millimeter sieve, reducing the lumps with the 
hand or with a wooden pestle. To 430 gm. of this fine soil add 1,500 
cc. of cold hydrochloric acid (1.13 sp. gr.) and let stand 12 hours in the 
cold, shaking hourly. Then let stand over night and repeat the same 
treatment during the next 24 hours. Filter off 1,000 cc. of the solution 
and determine the acid soluble constituents in the filtrate in the usual 
manner. 

In these analyses determinations were made of silica, lime, mag¬ 
nesia, phosphoric acid, potash, iron, and alumina in the acid extract, 
and water, volatile and combustible matter, and total and ammoniacal 
nitrogen in the original soils. 

A brief discussion of the cultivated soils of Courland and 
Livonia based on examinations made by the Riga Polytechnic 
Institute, O. Thoms (Jour. Landw ., 44 (1696), No. 4 , $$. 311-332). — 
This is a review and continuation of previous investigations along this 
line^E. S. E., 7, p. 663). The additional data relate especially to the 
phosphoric acid of Livonia soils. The results of examinations of these 
soils confirm those obtained on the Courland soils, viz, that produc¬ 
tiveness runs parallel with the phosphoric acid content of the soils. 

The climate of Geneva, New York: Soil temperature obser¬ 
vations, P. Collier (New YorJc State Sta. Bpt. 1894, $$. 138-140 , 147 , 
148,780-785) .—Observations at 8 different depths (1-24 in.) during the 
growing season (April-October) of the past 12 years are tabulated and 
compared with air temperatures of the same period. It was observed 
that the average monthly temperatures at each depth were approxi¬ 
mately the same and not materially different from that of the air. 

“The average daily temperature taken at 12 ru. is higher for depths of 1 and 2 
in. than the observations at 6 p. in., but at depths of 3 in. and more the 6 p. m. 
observations are the highest of the day, and this is true whatever the month of 
observation. 

“At depths of 18 and 24 in. the temperatures are constant throughout the day, 
whichever month is considered. 

“While the general daily average of all the months is nearly the same for each 
depth, it is found that there is a general increase, though slight, in the temperatures 
as [the depth increases].... 

“An excess of temperature beyond a depth of 3 in. was found in the months of 
August, September, and October, thus showing that in the latter portion of the 
season a large reserve of heat has been stored up in tbe soil.*’ 

A detailed daily summary of observations at the different depths 
during 1894 is given. 
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Analyses of water, H. J. Wheeler (Rhode Inland St a. Rpt. LWo, p. 294),-—' Tabu¬ 
lated analyses with reference to sanitary condition of 12 samples of water. 

Analyses of waters, M. ]>. Hardin ( South ('urolina St a, lipt. 1S93, pp. 38-61 ).— 
Complete 1 mineral analyses of 15 samples of mineral water, and examinations with 
reference to sanitary quality of 2d samples of drinking water. 

Influence of climate on agricultural soils of Tunis, L. Margasmn (Bui. Agr. 
et ('ommeree, Tun in, 1 (189(t), Xo. 1 , pp. 16-23).—\ general discussion of the climatic 
and soil conditions of this region, v itli suggestions as to needed investigationshear¬ 
ing on the relation especially of water to plant production in this dry climate where 
irrigation is a necessity. 

A new contribution to the study of fallowing, I\ I*. I)icrn':RAiN (Ann. Agron., 
22 (1890), Xo. 11 , pp. 313-323). —Experiments during the last year indicated that 
there was much more water ns well as a larger production of nitrates in the soil 
lying fallow than in that hearing plants. 

The oxidation of the organic matter of the soil, P. P. Deti£rain and E. 
Dkmoussy (Ann. Agron , 22 (1396), Xo. 7, pp. 303-037, fig. 1). —A detailed account of 
experiments previously briefly reported (E. S. R., 8, p. 208). 

Concerning nitrate formation, A. Stutzeii and R. II art leu ( Centhl. JJal't, und 
Tar. Allg., 3 (1896), Xo. L 22, p. 701). —A preliminary note. 

Denitrifying bacteria, A. Vogel ( Apoth. Ztg., It, p. 704: aha. in Pharm. Rev., 11 
(1890), Xo. 12, pp. 279, 280). 

On denitrification, G. Ampola ami E. Gauino (Centhl. Raid, und Tar. Allg., 2 
( JS96), Xo. 21,pp. 070-077, jig. 1). 

The distribution of salts in alkali soils under different conditions, E. W. IIil- 
gard (Forsch. Geh. agr . Phgs., 19 (IS90), Xo. 12, pp. 20-30, jigs. 9). —The main points 
of this article have been covered by the author in previous papers (U. S. Dept, Agr., 
Office of Experiment Stations Bui. 30, p. 66: l T . S. Dept. Agr. Yearbook 1895, p. 103; 
California Sta. Bnl. 108 (E. 8. R., 7, p. 568); Top. Sei. Monthly, 48, p. 602). 

The conditions of the formation of natural soda, II, P. Melikoff (Aha. in Bui. 
JSoc. Chim. Paris, 15-10 (1896), Xo. 23, p. I860). 

Texture of some important soil formations, M. Whitney ( U. S. 1 >epi. Agr., 
Division of Agricultural Soils Bnl. 3, pp. 23, pis. 35). —This bulletin gives a brief dis¬ 
cussion of the relation, of soils to crop production, pointing out especially the 
importance of physical condition and water supply, and a number of photographs 
illustrating in a graphic way the texture of Rome important types of soil, with a 
brief descriptive text. The plates show the percentages of gravel, suud, silt, and 
clay in truck lands of East Hartford, Connecticut; Marley and Salisbury, Mary¬ 
land; Boston, Massachusetts; .Jamaica, Long Islaud, New York; Newborn, North 
Carolina; rrovidence, Rhode Island, and "Norfolk, Virginia; wheat land of Davitl- 
Bonville, Maryland; grass land of Hagerstown, Maryland; upland loess of Virginia 
City, Illinois; loess of Nemaha County and Genova, Nebraska; plains marl of Chey¬ 
enne County, Kansas, and Ogallala, Nebraska; tobaeeo lands of East Hartford and 
Poquonoek, Connecticut; ITatUcld, Massachusetts; Lititss and Marietta, Pennsyl¬ 
vania; Vuelta Abajo district, Cuba; and Rimboeii estate, Sumatra; bright tobacco 
lands of Granville County, North Carolina; Lancaster, South Carolina; Green 
County, Tennessee, and Danville, Virginia; shipping tobacco lands of Newstead, 
Kentucky, and Clarksville, Tennessee; White Burley tobacco land of Lexington, 
Kentucky; Remerlios tobacco land of Oamajuani, Cuba; and barren clay hills of the 
Potomac formation, near Baltimore, Maryland. The appearance of soil particles in 
flocculated and unflocculated condition, and the percentages of water maintained in 
track, wheat, and grass lands are also shown. It is shown that the truck soils 
examined maintained on an average 6 per cent of moisture, the wheat soils 13, and 
the grass soils 18. 

Notes on Hilgard’s elutriation process for soils, A. Mayer (Forsell. Geh . agr. 
Phys.,19 (1896), Xo. 3, pp. 198-211, figs. 2 ).—The comparative merits of the methods 
of Hilgard and Sohone are discussed. 
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The value of the manure from animals fed on linseed meal, 

H. Snyder ( Minnesota Sta. Bui. 47, pp. 23, 21). —In a pig-feeding 
experiment with linseed-oil meal and potatoes, mentioned elsewhere 
(p. 615), 2 lbs. of manure and 6 lbs. of urine were produced daily per 
pig (weighing 170 lbs). This dung and urine contained 0.09 lb. of 
nitrogen, while the food eaten contained 0.1 lb. 

It is stated that under present systems of management only about 
one-tenth of this nitrogen would be returned to the soil, but that with 
proper care the greater portion of it might be utilized. 

Under such conditions, it is claimed, flax raising, like wheat raising, 
might be made the means of keeping up the fertility of the soil instead 
of exhausting it. “The linseed meal should be fed at home, and this 
fertility, as well as the fertility in bran and shorts, retained.” 

The so-called “natural plant food” a soft phosphate, A. 1). 
Selby {Ohio Sta. Bui. 71, pp. 178-184 ).—Analyses are reported which 
clearly indicate that the “base” of this mixture is “Florida or possibly 
the Tennessee soft phosphates.” As bearing upon the claims of the 
manufacturers that the material hastens germination, experiments were 
made in a greenhouse with wheat planted in uufertilized soil and soil 
to which soft phosphate, dissolved South Carolina phosphate, Thomas 
slag, and dissolved boneblack were added. 

“ The soft phosphate evidently retarded germination slightly, while some of the 
other fertilizers used showed a more marked retarding effect npon seed germination 
compared with germination of seed in unfertilized rows. There is a suggestion of 
possible value in these results.” 

The rdle of sulphate of iron, Goste-Flobet {Prog. Agr. et Vit., 
26 {1896), JVos. 42, pp. 431-140; 43, pp. 463-167; 44, pp. 496-504).—' This 
is a review of work on sulphate of iron as a fertilizer and as a remedy 
or preventive for plant diseases. 

It is claimed that the results favorable to this substance as a fer¬ 
tilizer have always been obtained on calcareous soils. The sulphate 
has very corrosive properties, which cause large applications of it to 
destroy vegetation and smaller applications to retard root absorption. 
The latter may explain its effectiveness in certain cases against 
chlorosis. 

Ammonium, thiocyanate as an impurity in ammonium sul¬ 
phate, H. J. Wheeler and B. L. Hartwell ( Rhode Island Sta. Bpt. 
1895, pp. 281-2S6). —Schumann, Wagner, Krauch, Sigmund, Wollny, 
and Juneau have called attention to the poisouous effects of sulphate 
of ammonia containing ammonium thiocyanate. 

This article records the results of comparative tests on oats in 
galvanized-iron pots (8 in. in diameter and 14 in. deep) of white ammo¬ 
nium sulphate and brown ammonium sulphate (containing traces of 
thiocyanate) with and without the addition of lime and thiocyanate 
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(1 gm. and 0.5 gm. of the latter in case of tlie white sulphate and 0.5 
gm. in case of the brown sulphate). 

lt [The results show that] without lime the yield where tlie brown ammonium sul¬ 
phate was used was practically the same as 1‘rom the white lot, so that if an> ill 
effect had resulted from the use of the white product it is obvious that the ill eifoct 
from the brown lot was no greater. In fact no positive ill ottect was noticed in 
either case. Comparing the two kinds again, where lime was used with each the 
results were practically the same, for we have 31.2 gm. from the white ammonium 
sulphate and 30.4 and 31.6 gm. from the brown, so that v liether used with or with¬ 
out lime it gave results fully equal to tlio produet which was free fiom ammonium 
thiocyanate. Where ammonium thiocyanate was used in connection with the brown 
ammonium sulphate, even with lime, the yield was seriously affected. The same 
was likewise true where the thiocyanate was applied in connection wiih the white 
ammonium sulphate and lime, and where the larger quantity was applied . . . 
the weight of oats was but 7.6 gm. In view of the fact that the growth was 
excellent except where ammonium thiocyanate was added, and in considei ation 
of the fact that ammonium sulphate has always worked well upon this soil after 
liming, the poisonous action of ammonium thiocyanate tipon plants is again 
demonstrated." 

Field experiments with fertilizers, 0. E. Thorne, J. F. Hickman, 
and W. J. Green (Ohio Sta. Bui. 71 , jpp. 109-161 ).— A preliminary dis¬ 
cussion is given of tlie amount of fertility removed from the soil by 
average crops of corn, oats, wheat, clover, and timothy grown in a 
5-years 7 rotation; the quantity and cost of fertilizers used in the State 
in 1894, and the most economical means of restoring the fertility 
removed in crops. 

“To return the fertility removed by the average crops of the rotation under con¬ 


sideration would require: 

1,157 pounds nitrate of soda, costing...$26.00 

354 pounds dissolved bone black, costing. 3.20 

272 pounds muriate of potash, costing. 6.80 

Total cost. 36.00 


“It will he observed that there is a wide margin between the cosfrof these mate¬ 
rials and that of the ordinary mixed fertilizers as sold in Ohio, but e\en this cost 
would consume the greater part of the value of the crops produced if it were neces¬ 
sary to return to the soil all the nitrogen, phosphoric acid, and potash which the 
crops carry away. . . . 

“However, no one believes that it is necessary to rotnrn to the soil all the nitrogen 
which the crops have carried away, however it may be with regard to the phosphoric 
acid and potash.” 

The experiments of the station were undertaken to determine (1) 
whether one of the essential constituents may be economically omitted 
from a fertilizer mixture, (2) the most economical proportion of these 
ingredients, (3) to wliat extent the use of nitrogen may be reduced by 
growing clover, (4) the relative powers of different crops to secure their 
own supplies of plant food, (5) what proportion of the fertilizing con¬ 
stituents applied to the soil is recovered in the crop, and (6) the best 
forms of the fertilizing constituents. Following is the general plan: 

“Nitrogen, phosphoric acid, and potash, as carried in nitrate of soda, dissolved 
honeblack, and muriate of potash, are applied singly, by twos, and all three 
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together and in varying proportions, on plats of land selected for its natural uni¬ 
formity, and so treated, by drainage and tillage, as to increase this uniformity to the 
utmost possible extent, these plats being duplicated on typical soils of different for¬ 
mations, in widely separated regions of the State. 

“Nitrogen is applied to one plat iu quantity sufficient to supply the full require¬ 
ments of the crops to be grown, and to other plats in smaller quantity. 

“The cereal crops, corn, oats, and wheat, are grown continuously on the same 
land, both with and without manure and fertilizers, in order to study their feeding 
habits, while the same crops, with tlie addition of potatoes, clover, and timothy, are 
grown in different rotations, in order both to study this question and to learn the 
limit of possible recovery of plant food applied in fertilizers; and finally, the con¬ 
stituents of fertility are applied in various forms—nitrogen in nitrate of soda, sul¬ 
phate of ammonia [60-120 lbs.], slaughterhouse refuse [dried blood, 100-200 lbs.], 
linseed meal [250-600 lbs.] and barnyard manure [4-8 tons]; and phosphoric acid in 
dissolved boneblack, raw bone meal [55-118 lbs.], acid phosphate [85-170 lbs], basic 
slag [65-130 lbs.], wheat bran [500-1,000 lbs.] and manure.’* 

The fertilizers were applied on the basis of 1 part of nitrogen to 1.5 
parts of phosphoric acid, this being calculated to be tlie narrowest 
ratio permissible in a plan which undertakes to return the fertilizing 
constituents removed in the 5-crop rotation given above. The actual 
rates per acre were as a rule 320 lbs. of superphosphate, 480 lbs. of 
nitrate of soda, and 200 lbs. of muriate of potash, it being estimated 
that these amounts u would furnish as much phosphoric acid and nearly 
as much nitrogen as are contained in an increase of 13 bu. of wheat, 27 
bu. of corn, and 28 bu. of oats, with their straw and stalks, and phos¬ 
phoric acid to spare sufficient for 4.000 lbs. of mixed clover and timothy 
hay, leaving the nitrogen in the hay crops unprovided for.” 

The proportions were varied somewhat in different cases, and the 
other fertilizing materials named were substituted in some cases. 

“ The work is now located in four sections of the State, as follows: 

lt (1) At the central station at Wooster, on a light, yellow clay or clay loam, lying 
over Waverly shales. About 30 acres of land are now under experiment with fertil¬ 
izers here, all being divided into plats containing one-tenth acre«ach, the plats being 
16 ft. wide and separated by vacant spaces 2 ft. wide. Under every second vacant 
space a tile drain is laid, the drains thus being 36 ft. apart. They are laid about 
30 in. deep. 

“ Two rotations are in progress here, one of the 5 crops, corn, oats, wheat, clover, 
and timothy, and one of potatoes, wheat, and clover, each crop being grown hut 1 
year in the rotation. In addition to these rotation experiments, 1 acre each is devoted 
to the continuous culture of corn, oats, and wheat, both with and without manure. 
Neither of these rotations has yet been completed, the first having been begum in 
1893, the second in 1894. 

“(2) The work on the farm of the Ohio State University, begun by the station in 
1888, is still continued under the station’s management, through the cooperation of 
the farm department of the University. In this work about 7 acres are used in the 
continuous culture of corn, oats, and wheat, and about 3 acres in a rotation of these 
crops with clover and timothy. 

“ The soil here is a heavy clay, the portions devoted to wheat and to crop rotation 
lying upon the impervious Huron shale, while that in continuous culture of oats and 
com is underlaid with gravel. The whole tract is platted and nnderdrained as at 
the central station, except that the rotation plats contain hut one-twentieth acre 
each. 
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“(3) An experiment in the continuous culture of corn on the same land was begun 
under direction of the station in 1888 in Columbiana County, on a tract of thin clay 
lying over porous shales, and is still continued. 

*' ‘(4) A substation for field experiments hah been located in Fulton County, near 
the corners of Lucus and Henry counties, the post-ofiice being Neapolis, Lucas County. 
The soil of this substation is the barren, yellow sand of the ancient lake beach, and 
the region in which it is located is celebrated for its sterility, lands being offered for 
sale as low as $5 to $10 per acre. It is locally known as the “ Oak Openings.” the 
timber being a scattering growth of oak. Forty acres of new land have been taken 
under lease and cleared of timber, and about 10 acres divided into plats of one- 
twentieth acre each, on which a 3-crop rotation of potatoes, wheat, and clover was 
begun in 1801. 

“In this region one of the main problems seems to be to amend the physical con¬ 
dition of the soil, as in its natural condition its fertility leaches rapidly and its loose 
sands are badly drifted by the wind. When first brought into cultivation the yellow 
sands of this region produce extremely meager crops, but when farmed in rotation 
with clover, and especially if sheep are kept, they improve in productiveness. 

“This is known as the northwestern substation. 

“(5) A northeastern substation has been established in Strongsville township, 
Cuyahoga County, this being the southwestern township of the couuty, and near the 
boundaries of Medina and Lorain counties. The soil here is the heavy, white clay, 
which characterizes a large portion of the Western Reserve region—a soil which, in 
its natural state, is one of the least responsive to culture of any in Ohio. A tract of 
100 acres, lying a mile west of Strongsville village, has been leased, and work was 
begun on it in the Spring of 1895. Part of this land is an old field which has not 
been cultivated for many years, and which was covered with a dense growth of 
spiked wild oat grass (Danthonia spicata) locally known as ‘poverty grass/ and con¬ 
sidered almost absolutely worthless, either for pasture or hay—a grass which has 
established the reputation of growing on ‘hard clay lands where nothing else will.' 1 

“ On this section has been commenced a 5-crop rotation of corn, oats, wheat, clover, 
and timothy, while on another part of the tract, which has been in regular cultiva¬ 
tion, has been started a 3 crop rotation of potatoes, wheat, and clover, the first crop 
on each rotation being grown in 1895. This tract, like those at the central station 
and on the University farm, is being underdrained with tile drains laid 36 ft. apart 
and about 30 in. deep. 

“In all this work gvery third plat has been left continuously unfertilized, begin¬ 
ning with the first in each series.” 

The yields (daring 1SD4 and 1895) are given for the different crops 
grown continuously and in rotation. These include oats, corn, wheat, 
and clover in rotation at Wooster and Columbus; potatoes and wheat 
in rotation at Wooster and in Pulton and Cuyahoga counties; wheat, 
oats, and corn grown continuously on the same land at Columbus and 
in Columbiana County (E. S. R., 6, p. 211). 

The crops were seriously injured in 1894 by drought and other unfa¬ 
vorable conditions, and the effect of fertilizers was therefore not appar¬ 
ent. In 1895 the crops also suffered some from drought, especially on 
uplands. 

The results at Wooster during this year show that “there was an 
increase in yield wherever superphosphate was used, the increase being 
generally small and irregular. Nitrate of soda and muriate of potash, 


l U. a. Dept. Agr. Rpt. 1879, p. 355. 
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when used alone or in combination with each other, but without phos¬ 
phoric acid, seem to have reduced the yield, but when either or both 
of these were added to superphosphate the yield was generally increased 
beyond that from the superphosphate alone.*' 

The superphosphate appeared to increase the proportion of straw in 
the case of wheat. 

The general results of these experiments are summarized as follows: 

“The experiments herein reported, 'which have now extended o\er 8 seasons on 2 
separate tracts of land, and over 2 seasons on 2 other tracts, all widely diverse in 
location and character of soil, indicate that the highest efficiency of a fertilizer for 
cereal crops or potatoes is only attained when it contains all three of the chief 
constituents of fertility, nitrogen as well as phosphoric acid and potash. 

“In. the absence of tlo\er or other leguminous crops, the maximum increase has 
been produced when the quantity of nitrogen applied was equal to or greater than 
that of phosphoric acid. 

“The work has not yet gone far enough to give definite information concerning the 
effect of clover or other leguminous crops in the rotation, hut at the present stage 
of the work it seems doubtful whether clover can be relied upon to furnish sufficient 
nitrogen for maximum crops, grov n in rotations of 5 years or more. 

“It appears that corn, and x>ossibly potatoes, have a far greater capacity for 
obtaining plant food than wheat or oats, the statistics of crop production showing 
that an average crop of corn may obtain nearly twice as large a total quantity of 
nitrogen, phosphoric acid, and potash as an a\erage crop of wheat or oats, grown 
under the same conditions of soil and climate. 

“Where the cereal crops have been grown in continuous culture for 7 or i> years in 
succession, the total recovery of plant food, applied in chemical fertilizers, by the 
crops to which they were applied, has been about one-third the nitrogen and one- 
eighth the phosphoric acid and potash. Where they have been grown in rotation 
with clover, 50 per cent more nitrogen was recovered in the increase than was 
applied in the fertilizer, but only one-sixth as much phosphoric acid and half as 
much potash. 

“The immediate increase from barnyard manure has been much smaller in propor¬ 
tion to its chemical constituents than from the chemical fertilizers need in these 
tests; hut the residual effect of manure is shown to be much greater than that from 
chemicals. * 

“Nitrate of Boda has been the most effective carrier of nitrogen in these experi¬ 
ments, with sulphate of ammonia, dried blood, and linseed-oil meal but little inferior. 
Of the various carriers of phosphoric acid, dissolved boneblaek, acid phosphate, and 
basic slag seem to produce practically equal results, pound for pound of phosphoric 
acid contained. . . . 

“With fertilizers rated at the prices which Ohio farmers have been paying for 
them, and with the increase valued at the average market prices of ret ent years, the 
cost of the fertilizer has never been recovered in the direct increase, when used on 
cereal crops, except in a few instances which have not been repeated in subsequent 
crops. 

“When the cereals have been grown in rotation with clover there 3ms been a 
larger increase, from one-third to one-half the total recovery of plant food being 
found in the hay crops, and when fertilizers have been used on potatoes there has 
been a good profit, with ordinary yields and average prices of potatoes/’ 

On the substitution of soda for and its value in connection 
with potash, H. J. Wheeler and G. Tucker (Rhode Island Sta. 
Rpt. 1895 , pp. 215-231 ).—Investigations in this line commenced in 1894 
(E. S. 7, p. 849) were continued in 1895. 
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“The results of the experiments have shown in 1895 even more conclusively than 
in 1894 that applications of soda without potash have heen upon our soil far less 
"beneficial than applications of potash without soda. The indications of this season’s 
results, like those of 1894, are to tlio effect that increasing quantities of potash when 
applied in connection with a given amount of soda hhow a greater "benefit than 
increasing quantities of soda applied in connection with a given amount of potash. 
In. the case of mangel-wurzels and lettuce a slightly greater advantage seems to have 
heen deri\ed from the nso of the caibonates of potash and of soda than from the 
chlorids of tho same, a difference which there is every reason to believe would have 
heen muoh greater had the applications of potash and soda been largely increased. 
Air-slacked lime, as has been observed in other experiments, has had a wonderfully 
beneficial effect in connection with certain plants, which has been attributed by us 
not only to its direct fertilizing action, hut also largely to its having overcome the 
acidity of the soil, or to its having effected the decomposition of constituents of the 
same v hich exerted an injurious influence upon the growth of certain plants. . , . 

“In the experiment with sodium salts a trial was made of the relative effectiveness 
of chlorids of potassium and sodium, and of the carbonates of the same. Since 
nitrate of soda is an ingredient of most commercial fertilizers, and because special 
claims have been made for the fertilizing value of the soda which it contained, it has 
heen thought desirable to compare its action with that of nitrate of potash. In order 
to do this upon a i>roper basis, it was necessary to use an amount of nitrate of soda 
which would furnish an amount of nitrogen exactly equal to that contained in the 
nitrate of potash, and also to use a quantity of potash in connection with the nitrate 
of soda which would be identical with that contained in tho nitrate of potash. As a 
source of potash for this purpose the muriate of potash was employed. The experi¬ 
ment was also so arranged that comparisons as above mentioned could be mado upon 
unlimed plats, upon those which had received land plaster (gypsum) and air-slacked 
lime.” 

The results of these experiments (on beets) are tabulated, but are 
inconclusive. The experiments are to be continued. 

Further observations upon the growth of various plants upon 
an upland acid soil before and after liming, H. J. Wheeler and 
G. M. Tucker (Rhode Island Sta . Rpt. 1895 , pp. 205-211 , pis. 3 ).— 
These observations were in continuation of those recorded in the Annual 
Reports of the sflhtion for 1893 and 1894 (E. S. R., 7, pp. 377 and 850). 

“Some modifications of the previous manuring were made in 1895, as follows: 
Owing to tho known deficiency of phosphoric acid in this soil, the amount of dis¬ 
solved boneblack was increased from 600 to 800 lbs. per acre; the amount of muriate 
of potash was in< roased from 180 to 350 lbs. per acre; the amount of nitrate of soda 
remained the same as in 1891, while the quantity of ammonium sulphate, which 
varied slightly in composition from that previously used, was so modified that the 
amount of nitrogen furnished by it would he identical with that applied in the 
nitrate of soda.” 

The 2 limed plats of the series received 5,400 lbs. per acre of lime in 
1893 and 1,000 lbs. in 1894, but no further application in 1895. 

“In 1895 sulphate of magnesia (epsom salts) was applied to all at tho rate of 200 
lbs. per acre. This was done for the reason that previously bettor results were ob¬ 
tained from the limed plat which received nitrate of soda than from the other limed 
plat, which received sulphate of ammonia—differences which might have in part 
been attributed to the liberation of magnesia by the soda. The particular feature 
of the experiment as conducted in 1895 has heen the introduction of the test of the 
effect of liming upon the development of a number of the more important grasses 
which are already, or might, perhaps, he grown to advantage in this State. . . . 
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<e A. number of miscellaneous plants which have been grown on one or two previous 
occasions bave been retested in order that the data in relation to them might be 
increased to such an extent as to render the conclusion drawn of greater value than 
would otherwise be possible.” 

The resalts are tabulated and illustrated. The following summary is 
given: 

“The following vegetables have shown this season benefit from liming, decreasing 
J n the following order: Onions (Egyptian;, celery, onions (BarlettiU, pumpkins, 
mangel-wurzels, muskmelons, carrots, table beets, dandelions, cabbages, kohl-rabi, 
and flat turnips. 

u Carrots and pumpkins, which showed an apparent injury from lime in 1894, have 
given an increase upon the limed plats in 1895. It is possible that these two plants 
should bo introduced into a rotation a year or two after the lime has been applied 
in order to secure the best results, a point which can only be ascertained with cer¬ 
tainty by further experiments. 

“The watermelon showed a decided injury from limiug in 1894, which was even 
more marked in 1895. In this particular the watermelon stands in marked contrast 
to the muskmelon, which was practicaUy a failure both years except upon the limed 
plats. 

“Alfalfa, like clover, has shown a decided benefit from liming, while serradeUa 
and blue lupine have, on the contrary, been injured thereby. The injury to the 
lupine has been observed in each of the 3 years of the experiment, though it was 
greatest in 1894, immediately following the second application of lime. 

“Common sorrel has shown an injury from liming during both of the years in 
which it has been grown, though the injury was greatest in 1894, immediately follow¬ 
ing the second application of lime. 

“The observations with the different grasses indicate that timothy, Kentucky 
blue grass, awnless brome grass, and others may he benefited by lime in varying 
degrees, while the sweet vernal, soft grass, Ehode Island bent, and sheep’s fescue 
indicate less or no benefit from its use. These results with grasses, as has been 
stated previously, are those obtained from the first season’s growth, and can not 
therefore be so conclusive or satisfactory as the results of succeeding seasons. It 
appears probable, however, that the individuality of the grasses in respect to their 
benefit or injury from liming may be as great as that of the individual members of 
the leguminous, melon, and other families of plants.” 

Experiments with, various kinds of barnyard* manure alone 
and compared with nitrate of soda, sulphate of ammonia, and 
urine, Maercker (< Jahrb . Agr . Chem . Yers. Stat. Malle 1895 , j pp. 
57-69 ; aba. in Beat landw. Presse, 23 (1896), Xo. 98, p. 871, fig . 1 ).—A 
summary is given of pot experiments with 2 samples of deep-stall sheep 
manure and 4 samples of ordinary barnyard manure. The sheep manure 
approached the ideal in composition 1 and compared very favorably with 
sulphate of ammonia and nitrate of soda on oats. The barnyard 
manures, on the other hand, were either without effect or lowered the 
yield. It is suggested that this was due to the reduction of nitrates by 
the organisms of the manure. 2 

Comparative action in granitic soils of different phosphatic fer¬ 
tilizers on the cultivation o # f potatoes, GL Battaxchon (Prog. Agr . 
et Yit, 26 (1896), Xo. 30, pp. 96-99 ).—Two mineral phosphates, Thomas 
dag, precipitated phosphate, and superphosphate were tested on plats, 
all of which had received a dressing of barnyard manure and a basal 

1 Having 70 per cent of its nitrogen readily available, i, e., furnished mainly by urine. 

-See also E. S. R., 7, p. 754. 

12694— Xo. 7-4 
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fertilizer of nitrate of soda and muriate of potasli. Tlie experiments 
were in two series, one on coarse granitic soil and tlie other on finer 
granitic soil. The slag and mineral phosphates produced only insignifi- 
cant results on the first soil, but were more effective on the second. 

Commercial fertilizers, P. Collier and L. L. Van Settee (New 
York State Sta. R])t. 18i) /, 119-170, r>26-569). —This includes the text 
of the State fertilizer law as amended May 0,1894; discussions of the 
quality of wood ashes offered on the market, of the amount and average 
composition of the fertilizers sold in New "York during 1894, and of the 
advantages of liome-mixing fertilizers; notes on valuation; a list of 
manufacturers offering fertilizers for sale in the State in 1894, and tab¬ 
ulated analyses of 330 samples of fertilizers, reprinted from Bulletins 73 
and 85 of the station (E. S. R, G, p. 287; 7, p. 211). 

From replies to a circular of inquiry addressed to fertilizer manufac¬ 
turers it is estimated that the total amount of fertilizers sold in the 
State in 1894 was 39,528.9 tons, 48,350.3 tons of which was complete 
fertilizers. 

Wood ashes .—Compiled analyses from different sources are reported, 
to show the wide variation in the commercial product. 

In order to determine the amount and the quality of the ashes pro¬ 
duced by different kinds of woods “in a manner comparable with 
actual practice, about an equal weight each of 19 varieties of air-dried 
hard and soft woods were taken, and each lot was burned in a furious 
fire in an open hearth.” 

The results obtained were as follows: 


Amount and composition of ashes of hard and soft wood. 


Kind of wood. 

Ashes. 

Composition of ashes. 

Phosphoric acid. 

Potash. 

Available. 

Insoluble. 

Total. 

Hard wood ..... 

Per cent. 
0.6i 
.51 

Per cent. 
1.25 
1.47 

Per cent. 
0.75 
.63 


Per cent. 
13.09 
6.04 

Soit wood....... 



“In order to determine the approximate loss by burning at the liigli temperature 
of the hearth, approximately equal quantities of the same woods were taken and 
incinerated at a very low temperature, and there was found in the ashes of the hard 
woods 17.35 per ceut of potash and in the ash of the soft woods 9.61 per cent of potash. 

“From the above results it will be clearly seen that pure, unleaohed, hard-wood 
ashes, of which we hear so much, is an evanescent dreatn and a fiction, for there is 
nothing approaching it found in the markets. 

“While it is probably true that ashes are bought for, and their beneficial effects is 
mainly due to, the potash they contain, it is clear that the potash is thus obtained 
at an excessive price as compared with its commercial value in the several potash 
salts of the German mines, but it must not be forgotten that the other constituents 
of ashes have an agricultural value, direct or indirect, which may often justify their 
application even at their present prices and average composition; hut it is important 
for the purchaser to remember that there is really no significance in the term ‘pure, 
unleached ashes, 7 and a guaranteed percentage of potash, as also freedom from any 
adulteration, should be insisted upon, since it would be an easy matter to increase 
the percentage of potash by admixture with a sufficient quantity of the cheaper 
potash salts. 77 
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Composition and valuation of the fertilizers sold in the State in 1894 .— 
The following table shows the average actual and guaranteed composi¬ 
tion of all fertilizers examined by the station during the spring of 1894, 
and also of the 179 brands of which the selling price was ascertained: 

Average composition and selling price of fertilizers in Xew Tori:, 1804. 


253 anti l- 179 anal¬ 
yses. yses. 


l 

Nitrogen, maximum amount guaranteed. ..........i*.... 

Nitrogen, minimum amount guaranteed.I 

Nitrogen, amount found by analysis. 

Avai able phosphoric acid, maximum amount guaranteed. 

Available phosphoric acid, minimum amount guaranteed. 

Available phosphoric acid, amount found by analysis. 

Total phosphoric acid, maximum amount guaranteed. 

Total phosphoric acid, minimum amount guaranteed. 

Total phosphoric acid, amount found by analysis. 

Potash, maximum amount guaranteed.-. 1 

Potash, minimum amount guaranteed. 

Potash, amount ioxind by analysis. 


Per cent. 
3.597 
2.827 
3.021 
10.149 i 
7.992 
S. 334 
13.000 I 
12.325 
12.943 
5.700 i 
4.905 
5.317 


Per cent. 
3.507 
2.753 
2.942 
10.137 
8.059 
8.333 
12.509 
10.221 
10.830 
5.576 
4.862 
5.279 


Average selling pi ice to farmers 


$32.23 


Giving to each constituent its maximum market price, viz, nitrogen 
18J cts., available phosphoric acid 3^ cts., insoluble phosphoric acid 
2 cts., and potash 4£ cts., the average valuation of the 179 fertilizers is 
$25.80, 25 per cent less than the average selling price. $32.25. 

“Recent quotations show that potash as high-grade muriate can he landed in 
Geneva, hy the ton, at not exceeding V 7 cts. per pound, nitrogen as nitrate of soda 
at 15; cts. per pound, and soluble phosphoric acid at 5 cts. per pound. 

“At these prices our average fertilizer 'would cost $21.77 per ton instead of $25.80, 
and there would he a saving of $10.48 per ton, which would weH pay for the cost of 
mixing. . . . 

“It is obvious that there is room for a very considerable saving in cost provided a 
few enterprising farmers unite and mix their own fertilizers.” 

An examination of 41 brands of so-called special manures for pota¬ 
toes, 8 for tobacco, and 12 for cabbages showed that there was nothing 
approaching agreement in the composition of different brands designed 
for the same purpose, except the presence of all three fertilizing con¬ 
stituents. 

Formulas are given by which fertilizers approximating in composi¬ 
tion the averages of the above classes may be compounded. Using the 
cost of these mixtures as a basis and allowing $3.50 for freight to the 
central part of New York, the following average results in selling price, 
cost of making, and amount saved per ton are obtained: 

Average selling price and cost of fertilizers. 


Average of 235 fertilizers. 

Average of 41 potato manures.. 
Average of 8 tobacco manures.. 
Average of 12 cabbage manures 


Selling 1 
price. 

Cost of 
making. 

Differ¬ 

ence. 

$32.25 

$24.58 

$7.67 

35.34 1 

23.60 

11.74 

32.33 * 

23.54 

8.79 

86.88 1 

30.70 

6.15 


i 


“ It is of course to he kept in mind that in the above mixed fertilizers, the prepa¬ 
ration of which has been explained, there have been used in every case the very best 
chemicals to be found in the maket,” 
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The sources and cost of fertilizing materials, C‘. E. Tiioknk, J. P. Hickman, 
and \Y. ,1. Grken (Ohio Sta. Bui. 71, PP- 104-17(1).—A. popular discussion of this 
subject. 

The home-mixing of fertilizers, C. E. Tiioknk, *1. F. Hickman, and W. J. Green 
(Ohio Sta. Bui. 71, pp. 170-178). —“It is sliowu that persons may save from 80 to 50 
per cent of the cost of their fertilizers by purchasing the materials and mixing them 
(when mixing is necessary) at homo.” Directions and formulas are given. 

A critical discussion of the moie important methods of preserving manure, 
F. Taukkk ( Fiihling’s landw. Ztg., 4,1 (1806), No. 21, pp. (100-710). 

A new preservative for manure, Gxrlacii (Landw. Centbl. Posen, 24 (180(1), No, 42, 
p. 234).—X n account is given of tests of a proprietary compound containing from 87 
to 90 per cent of gypsum, 10 per cent of crude acid (5 per cent sulphuric acid), and 
1 to 3 per cent of soluble phosphoric acid. Used in the amount recommended the 
preservative was not effective, but was very expensive. 

The effect of lime in slag, Somerville (Agl. Gas. (London), 44 (1806), 
Dec. 2S, p. 5(17). 

Marl and marling, Heinrich (Mergcl and Afergeln. Berlin: Parey, 1806). 

Lime and marl, Tanckk (Landw. IVorhenbl. Schlcs. Holst., 46 (180(1), No. 51, 
pp. 785-740). 

Phoaphatic fertilizers, L. Vandknijercii (liehj. Jlort. el Agr.,8 (1896), No. 24, pp. 
375, 376). —A popular article. 

Ordinary vs. dried superphosphate, L. Dkcoijx and L. Duumkl (Ing. Agr. 
Gembloux, 7 (1890), No. 4, p. 110; abs. in Chan. Ztg., JO (1806), No. 10i, llepert., p. 
307). —In experiments on oats both gave a decided increase of both straw and grain. 
The ordinary superphosphate gave as good results as the dried and was much cheaper. 

Field experiments with Thomas slag from different sources, E. Proskowktz 
(Mitt. Ver.Fbrd. landw. Yereuchsweaens. Oesterr., It (1806), No. 1,pp. 36-30). —Tlieresults 
of comparative tests of 3 samples of slag with different amounts of citrate-soluble 
phosphoric acid on sugar beets, clover, and meadows show that the largest yields 
were obtained where the slags containing the greatest amount of citrate-soluble 
phosphoric acid were used. 

Manuxial experiments in Staffordshire (Agl. Gas. (London), 44 (1896), Dec. 28, 
p. 567). 

Fertilizer analyses, E. C. Kkdzie (Michigan Sta. Bui. 135, pp. 15). —The usual 
explanatory notes, including the text of the fertilizer law, and tabulated analyses of 
60 samjjles of fertilizers collected in Michigan in 1896. 

Analyses of fertilizers and fertilizing materials, M. B. Hardin (South Carolina 
Sta. Jipt. 1803, pp. 54-58, 61-03 ).— Tabulated analyses of 16 samples of fertilizing 
materials, including acid phosphate, mineral phosphates, floats, cotton-seed meal, 
cotton hull, muriate of potash, sulphate of potash, kainit, and wood ashes, and the 
average composition in 1894 and 1895 of the acid phosphates with and without 
potash, nitrogenous superphosphates, kainit, and cotton-soed meal examined by the 
station. 


FIELD CB0PS. 

On the relative growth of common sorrel (Rmnez acetosella) 
and clover upon an upland acid soil before and after liming, 

0. O. Flagg-, H. J. Wheeler, and G-. M. Tucker (Rhode Island Sta. 
Rjot. 1895^pp. 193-199, figs. 4 ).—The 11 twentieth-acre plats discussed in 
this article had annually received since 1890 equal amounts of potash and 
phosphoric acid* Nitrogen had been applied in the form of nitrate of 
soda, sulphate of ammonia, and dried blood in from one-third to full 
applications. In 1893 the southern third of all the plats had been limed 
at the rate of 2£ tons per acre. Corn had been grown on these plats 
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for 4 years previous to 1894, when it was seeded to oats and clover. 
The weights of clover, with some timothy grown on the southern third 
or limed ends of the plats, are tabulated 5 but on the unlimed portions 
there was little or no timothy and very little clover, “the land being 
occupied by weeds, consisting chiefly of sorrel/' From the tabulated 
yields of clover “and the accompanying illustrations the almost marvel¬ 
ous effect of lime upon the growth of clover upon this soil is readily 
seen . 19 

The relative amounts of clover, sorrel, timothy, and miscellaneous 
weeds on different plats was determined from small representative 
areas. 

te Upon the unlimed portions there was times as much sorrel with a full appli¬ 
cation of sulphate of ammonia as with full applications of nitrate of soda and dried 
blood.” 

Many volunteer clusters of timothy grew on the limed portions, hut 
none on the unlimed sections. “The value of lime in connection with 
timothy upon our acid soil was therefore most strikingly manifest and 
was in full accord with the results secured with it in the experiment 
with grasses upon limed and unlimed soil described elsewhere in this 
report/ 7 

The author concludes as follows: 

“The growth of clover upon the plats which had received no nitTogen in any form, 
at leaBt for 5 and probably for a dozen years, was nearly if not quite as good as upon 
those which had received a large annual application from 1890 to 1894, inclusive, a 
result decidedly in contrast to those secured with Indian corn and oats upon the 
same plats. 

“The injury liable to result to a clover crop owing to the smothering of the young 
plants by the lodging of the accompanying grain crop, the necessity for thin seeding, 
and care not to employ too much nitrogen in such cases is pointedly illustrated. 

“Fresh applications of lime have appeared in other experiments to he unfavorable 
to the growth of sorrel. It appears probable, however, that the chief value of lime 
in eradicating sorrel is attributable to the fact that it brings about physical and 
chemical soil conditions, one or the other or both of which are so highly favorable 
to the growth of clover and many other agricultural plants that they are able to 
occupy the land, thereby preventing sorrel from gaining a foothold n 

Indian com experiment, 0. O. Edag-Gt and G-. M. Tucker (Rhode 
Island Sta. Rpt. 1895, pp. 312-316, figs. 3 ).—November 23,1894,25-pound 
samples of each of 5 varieties of unshelled corn were hung in a corn- 
crib; March 25, 1895, these samples were weighed. The results are 
shown in the following table: 

Shrinkage of un shelled corn from fall till spring . 



1 

1 Weight 
Kovem- 
1 her, 1894. 

' 1 

Weight * 
March 
25,1895. 

j 

1 Weight 
of shelled - 
corn 
March 
25,1895. 

Proportion of— 

Same of variety. 

Shrink- 

age. 

Shelled 

corn. 

Cob. 

Rhode Island Capped, White Flint.. 

Huron Pure Yellow, Dent. 

Minnesota King. Dent. 

Conqueror, Dent. 

Early Maatadon, Dent... 

Pound*. * 
25 
25 

I - 

- 25 1 

Pounds. 

20.00 

19.75 

28.00 

23.25 

19.50 

Per cent . 
20 
21 
8 
7 
22 

Pounds . 

1 17.25 

1 16.00 . 

! 18.30 1 

. 18.50 | 

15.00 

< 

Per eent. 
86.25 
81.01 

80.43 
79 56 

77.44 

,ii2§S38 

t- 

£ 
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The Rhode Island Capped corn gave the largest proportion of corn 
to cob and the shelled corn was much drier, both at time of harvest 
and when shelled. The authors state that with equal amounts in the 
fall this variety will yield more shelled corn than the others. 

Extra early Learning corn planted May 11 on well manured laud and 
cut September 27 yielded 115.7 bu. of shelled corn and 0.<‘3 tons of 
stover per acre, while Rhode Inland Capped corn on land not so rich 
produced C2.27 bu. of shelled corn and 1.96 tons of stover per acre. 

Tabulated data are given on the shrinkage of Learning and Rhode 
Island Capped com during 4 months, which for nnshelled corn was 
13.50 and 7.50 per cent respectively, and for shelled corn 14.40 and 7.40 
per cent. It required in October 82.10 and 73.50 lbs. of ears resfiec- 
tively to give 56 lbs. of shelled corn in February. 

Crimson clover, F. W, Rane (New Hampshire Sta . Bui. 37 , pp. 
41-44 ).—A popular bulletin on the subject. The difficulty in crimson 
clover culture in New Hampshire arises from winterkilling. In the 
experiment reported, during an open winter, about 22 per cent of the 
plants lived. From 10 to 16 lbs. of seed per acre are recommended. 
The author mentions sowing the seed in cornfields after the cultivation 
is finished, in gardens and orchards, and on stubble lands. It is valu¬ 
able for green manuring. 

The draft of flax on the soil and the composition of flax soils, 

H. Snyder ( Minnesota, ttta. Bui. 47 , pp. 3-30, 29, 30, figs. 4 , dgm. 1 ).— 
Previous work in this line has been reported in Bulletin 13 of the station 
(E. S. R., 2, p. 496). At the station and at 2 other places in the State 
the draft of the flax crop on the soil was determined. 

“Plants were analyzed at different stages of growtli to determine the approximate 
time in the plant's development when each element was taken from the soil. Differ- 
ent types of hoth Minnesota and imported seeds were anahs zed, as well as samples 
of the straw and flax when cut and cured as hay. The amount of oil yielded by 
different samples of seeds was also determined. The composition, digestibility, and 
food value of tbe linseed meal, and tbe loss of fertility in oil making, as well as a 
study of the soils best snited to flax culture [are discussed],^ 

Tabulated data show the amount of fertilizing ingredients removed 
from an acre by flax, a comparison between the fertility removed by this 
crop and by 9 of our common crops, and the composition of the ash of 
flaxseed, flax straw, and the entire plant. The following table gives 
the composition of the ash of flaxseed, straw, and eutire plant: 

Composition of the ash of flaxseed, straw, and entire plant. 


Composition of ash. 



Pure 1 
ash. 

[Potash. 

l 

Soda. 

Lime. 

Mag¬ 

nesia. 

Iron. 1 

Phos¬ 

phoric 

acid. 

! Sul- 
phuric 1 
acid. 1 

Silica. 

Average of 6 samples of 

Per cf. 

| i 

1 Per ct. 

Per ct. 

Per at. 

Per cf. 

Per cf. 

Per ct. 

Per cf.! 

* Per cf. 

imported seed. 

3.47 

. 27.81 

1.25 

10.45 

17.04 

0.92 

40.09 

2.03 

0.81 

Average of 6 samples of 



[ 


I 

1 




American seed. 

3.73 

| 25.27 

1 22 

9.15 

15.80 

1.11 

43.14 

2.23 

.88 

Average of 5 samples of 
flax straw (American) .. 

2.98 

! 34.86 

, 4.41 

( 23.09 

11.85 

3.37 , 

6.15 

3.54 

6.05 

Entire plant: 

1 


1 



1 




Before bloom. 

i 5 34 

35.10 

4.80 

22.48 

15.23 

, 2.00 

8.93 

4.80 

4.45 

Seeds well formed...., 

4.89 

33.32 


21.55 

13.68 

1 

19.38 

5.32 


When ripe (average of 
3 b atopies)........... 

3.33 

32.13 


20.92 


1 

20.05 





1 



I. 

i 
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By tlie time that 40 per cent of the vegetable matter was formed GO 
per cent of the total mineral matter and 53 per cent of the nitrogen 
required by mature plants had been taken from the &oil. At the period 
of full bloom 88 per cent of the mineral matter and 80 per cent of the 
nitrogen had been taken up by the crop. The period of growth and 
maturity of the crop is ordinarily from 65 to 70 days after seeding. 

“From 70 to 90 per cent of the principal elements of plant food are taken from 
the soil during the first 45 or 50 days. In order to furnish this plant tood in so short 
a time the soil must he in the very best condition as to fertility.’’ 

“The best flax soils are those that contain about 25 per cent of 
medium sand, 20 to 25 per cent of fine and very fine sand, 35 to 40 per 
cent of silt, and about 12 per cent of clay. 1? This soil should also con¬ 
tain from 15 to 20 per cent of available water. 

When flax is cut in early bloom and cured it makes excellent hay. 
The seed contains on an average about 35 per cent of oil, of which 7 to 
8.5 per cent remains in the cake in the old process of extraction. 

In his summary the author states that flax does not remove an exces¬ 
sive amount of fertility from the soil; that it possesses but little power 
of obtaining its food from the soil; that home grown seed is equally as 
rich in stored up plant food as imported; that when flax is cut -on the 
green side of bloom,” and before seed development, and cured as hay, 
it makes a valuable fodder; and that a yield of 15 bu. per acre will 
produce about 270 to 280 lbs. of crude oil by pressure process. 

Forage crops, J. F. Hickman ( Ohio Sia. Bid. 70 , pp. 81-107 , pi. 4).— 
In this bulletin are given the general results of experiments with forage 
crops at the station since 1888, including methods of soil preparation, 
quantity of seed used, manner of growth, length of season required, 
and other data. The author recommends the following: Alfalfa for 
lands having open or porous subsoils, cowpeas only for green manuring 
on impoverished land, soja bean for forage and green manuring, Canada 
peas and oats for forage, Indian corn as the foremost forage crop grown 
in Ohio, Hungarian and German millets for catch crops when the hay 
crop is short, and rape for forage. The hairy vetch has not been suf¬ 
ficiently tested. Crimson clover is regarded as of doubtful value. The 
flat pea, spring vetch, sweet clover, Brazilian flour corn, Kafir corn, 
millo maize, Jerusalem corn, teosinte, Japanese and Russian millets, 
sachaline, and spurry are not considered of sufficient value in Ohio to 
justify their recommendation. * 

Forage plants ( Rhode Island 8ta . Bpt 1895 , pp. 816-319 ).—Repeated 
sowings of alfalfa have been made at the station, thus far without suc¬ 
cess. Early maturing varieties of cowpeas have been sown and have 
made a good growth, producing pods containing apparently mature 
seeds which will be planted another season. Crimson clover has proven 
satisfactory as a catch crop and for green manuring, but it must be 
sown annually as it will seldom live through the winter. Egyptian 
lentil was grown and is considered of little value as a grain crop as 
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compared with Canada peas. The flat pea made an uneven growth the 
second season. The tops when cut were readily eaten by cattle. 

Small grains, L. Foster (Montana Rta. Bid. 10, pp. 27-40). —After 
describing the methods of wheat culture in common use in Montana 
the writer gives the details of a test of varieties of wheat. Six row^, 
14 in. apart and S rods long, were sown to each variety tested, of which 
there were 86. The results are tabulated. Analyses are also given of 
29 varieties, showing the percentage of water, nitrogen, and crude i>ro- 
tein. The Ladoga wheat is especially mentioned. 

The yields of 50 varieties of oats and 27 of barley are tabulated. 
The seed of both grains was treated for smut by dipping in a solution 
of copper sulphate. There was no smut in the barley and only an 
occasional head in the oats. 

Beginning August 0 a small plat was sown to spring wheat each 
week until Ifovember 19. Only the latest sowings were free from win¬ 
terkilling. The first C plats averaged 3.3 bu., the next 5, 12.7 bu., and 
the last 4, 3S.5 bu. 

Leguminous and other plants grown without and with differ¬ 
ent quantities of nitrogen {Rhode Island Sta. Rpt. 1895, pp. 319-326 , 
Jigs. 10). —The trial was on 3 plats which for two seasons had received 
like amounts of potash and phosphoric acid, 2 receiving also 150 lbs. 
and 450 lbs. of nitrate of soda, respectively. Leguminous crops had 
been grown, but in the present trial various nonleguminous crops were 
grown. The results are tabulated. The plat with no nitrogen pro¬ 
duced more than half as much spring rye, oats, field corn, and Golden 
Wonder millet as the plat with the full application of nitrogen. The 
plat with the smaller application of nitrogen produced more than 80 
per cent of the amount yielded by the plat with the full application in 
the case of every crop except barley. In the case of Japanese millet 
the plat with the smaller application of nitrogen gave fully one-fourth 
more crop than the plat with the full application. With regard to 
leguminous plants only one, the Japanese bean called u Edamame, ?? 
gave greater yields upon the no-nitrogen plat and the plat with the 
smaller application of nitrogen than upon the plat with the full appli¬ 
cation. The author concludes that the larger amount of nitrogen was 
generally not profitable. 

Experiments on permanent grass in Gloucestershire, 1896 

{Agl. students’ Gas., n. ser8 {1896), Ho. 2*pp. 41-43). —Comments and 
tabulated details are given for experiments on 32 twentieth-acre plats 
of permanent mowing land with rape-cake meal, basic slag, nitrate of 
soda, ammonium sulphate, guano, superphosphate, kainit, and salt, 
singly and in various combinations. Fourteen of the plats had received 
a dressing of 7 tons per acre of colliery dung in the previous December 
and were partially flooded by the overflow of a stream about the middle 
of May. 

“ [On this series of plats] superphosphate alone had no effect, hnt kainit alone 
was beneficial; kainit and superphosphate together more so; rape-cake meal gave 
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only a small increase, but of good quality; guano gave an excellent crop of fine qual¬ 
ity; and ammonium sulphate alone a splendid crop of good mixed grasses. . . . 
Common salt at the rate of 200 lbs. per acre gave an increased yield of 500 lbs. of 
hay, and favored the finer grasses. v 

The other series of plats were upon drier land and were affected 
by drought. Upon these plats superphosphate and kainit, singly or 
together, produced little effect. 

**Guano gave a small increase, but of good bottom and fine grasses; rape-cake 
meal gave a good increase of fair quality; sodium nitrate alone and ammonium sul¬ 
phate alone in equivalent quantities gave the same amount of increase, but the qual¬ 
ity of the produce of the ammonium sulphate plat was rather better. The best 
results were obtained by a mixture of cinereals with nitrogenous manure, and gen¬ 
erally the mixtures containing ammonium sulphate gave heavier crops and of a rather 
better quality than those containing sodium nitrate.'* 

The residual value of manures applied to the hay crop, as shown 
in the effect on a second hay crop, It. P. Wright (Glasgow and 
1 Vent of Scotland Technical College , Agl. Dept . Rpts. 1895, pp. 60-67 ).— 
Tabulated details and discussion are given for experiments carried out 
in different seasons on 2 farms. Similar fertilizers were used in both 
cases, but comparison is limited by difference in seasons and in soils. 
The following general conclusions were reached : 

All the manures employed, soluble as well as insoluble, had a decided 
influence upon the second year s crops. The application of muriate of 
potash exerted a marked effect, increasing the yield greatly the first 
year in both cases, and in the second year somewhat in one case and 
more than the first year in the other case. This fertilizer improved the 
clover and the author believes that the increase in the second year may 
be partly attributable to the effect of the clover in enriching the sur¬ 
face soil with nitrogen. On the plats to which larger dressings of 
mixed manures were applied the residual effects were clearly marked, 
though the increase was slight. On both farms mineral manures with¬ 
out nitrate of soda gave smaller crops in the first year, but in the sec¬ 
ond year showed a larger increase over the unmanured plat, this being 
due to the exhausting effect of the heavy crop of the first year upon the 
plats receiving nitrate of soda. 

The application of salt alone gave disappointing results the first year, 
but a moderate increase over the unmanured plats in the second year. 

Barnyard manure in moderate quantity with nitrate of soda proved 
more profitable than twice the amount of manure alone. 

From these experiments and those with oats following turnips (p. 503) 
the author draws the following general conclusions: 

u (l) Potassic manures, and all phosphatic manures, whether of a soluble or insol¬ 
uble character, even when applied in small quantities, have a distinct effect in pro¬ 
ducing increase of crop in the second year as well as in the year of application. 

“ (2) The effect on a second crop as well as on a first confirms the conclusion 
derived from other experiments, that much more profitable returns are to be obtained 
from barnyard manure by applying it to crops in small rather than in large dress¬ 
ings, and by supplementing the small dressings with suitable artificial manures.” 
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Experiments on the manuring of oats in 1895, R. P. Wright 

{Glasgow and West of Scotland Technical College ? Agl . Dept. Rpts. 1895 , 
pp. 33-il ).—Cooperative experiments were made on 15 farms, 12 
twentietli-acre plats differently fertilized being used in each case. 
Tables are given showing the kinds and amounts of fertilizers applied, 
location and soil of the farms, and yield per acre of oats and straw from 
each plat. The effects of the different combinations are discussed 
separately. 

The following table shows the average yields of grain and straw and 
the increase over un manured plats for each fertilizer. 

Results of experiments xoith various fertilisers on oats . 


Fertilizer. 

Amount 
of fertil- 

Yield per aoro. 

Increase in yield 
per acre over uu- 

izerpor 






acre 

Grain. 

Straw. 

Grain. 

Straw. 


Pound*. 

Town ds. 
1,358 
1,473 
1,683 
1, G57 

Pounds. 
2,654 
3,000 
3,110 
2, 859 
2,883 

Pounds. 

Pounds. 


112 

85 

224 

115 

325 

299 

846 

456 

205 

SnlplmtA nf ammonia.... 

Superphosphate._... 

Muriate ofpotash.... 

112 

1, 622 
1,712 

264 

354 

227 

229 

Kainit_*....... 

380 

8,032 

878 

340 

Nitrate of soda.. 

112 

} 1,59a 

,} 1,703 

Muriate of potash... 

112 

2,994 

Nitrate of soda. 

112 

3,159 

405 

505 

Superphosphate. 

224 

112 

Nitrate of soda... 




Superphosphate... 

224 

| 1,716 

3,141 

358 

487 

Muriate of potash...... 

112 

Sulphate of ammonia. 

85 

} 1,812 

3,017 

454 


Superphosphate___ 

224 

363 

Sulphate oi ammonia..... 

85 




Superphosphate ..... 

224 

l 1,891 

3,139 

533 

485 

Muriate of potash.... 

112 

Barnyard manure..... 

22,400 

1,963 

3,603 

•632 

•678 





Average of 2 plats on each farm. 

•Compared with the average of the un manured platsonthe7 farms only, on which barnyard manure 
wasapplied. This is 1,331 lbs. gram and 2,923 lbs. straw per acre. 


The author gives the following conclusions: 

u (1) Even in adverse seasons the produce of the oat crop can "be largely increased 
by suitable applications of manures. 

“(2) Even at the present low value of the oat crop, manures, judiciously applied 
to it, will give a very profitable return. 

“(3) Not only can the total produce be largely increased by manuring, but the 
proportion of straw to grain can be considerably modified. 

“(4) The date of ripening and of harvest can he either hastened or retarded by 
tbe employment of particular manures. 

“ (5) Potassic manures applied alone act effectively in a year of drought, but tend 
to retard ripening. 

u (6) Superphosphate gives profitable returns, whether applied alone or in combi¬ 
nation with other manures. It hastens ripening and increases the proportion of 
grain. 

“(7) Nitrogenous manures, such as nitrate of soda and sulphate of ammonia, 
applied alone, retard ripening, but give large and profitable, though rather irregular, 
increases of CTop. 

“(8) These nitrogenous manures aTe more uniform and more reliable in their 
action when applied with a soluble phosphatic manure, and give, as a role, larger, 
more profitable, and earlier crops when applied with superphosphate. 
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“The most successful combinations of mannres employed in the experiments, 
taking into account the results for the two years 1894 and 1893, have been the follow¬ 
ing: (a) 112 lbs. nitrate of soda, 224 lbs. superphosphate; (b) 85 lbs. sulphate of 
ammonia, 224 lbs. superphosphate; (c) 85 lbs, sulphate of ammonia, 224 lbs. super¬ 
phosphate, 112 lbs. muriate of potash/" 

Report on experiments on the manuring of turnips in 1895, 

P. Weight [Glasgow anil West of Scotland Technical College, AgL 
Dept. Rpts. 1895, pp. 11-22 ).—These experiments are in continuation of 
the series of 1893 and 1894 aiul the general conclusions are based upon 
the experience of the 3 years. In 1895 13 plats were used upon each 
of 34 farms in the southwestern and central portions of Scotland. 
Two plats of each series received no fertilizer and upon the others 
were applied superphosphate, basic slag, bone meal, and barnyard 
manure, alone and in different combinations with nitrate of soda, sul¬ 
phate of ammonia, and sulphate of potash. "Where comparison was 
made between one or two elements in different combinations the 
amounts of these elements on the plats were made equal. Tables are 
given showing the location and soil of the different farms, variety of 
turnips used, and yield of roots per acre for each plat. The effects of 
the different combinations are separately discussed and illustrated by 
tables. 

The average results are given in the following table: 

Effect of fertilizers upon turnips. 


Fertilizer. 

Amount 
of fertili¬ 
zer per 
acre. 

1 

Boots per 1 
acre. 1 

i 

i 

Tops per 
acre. 1 1 

1 

l Increase of 
! roots over 
check plats. 


Lbs. 

Tons. Lbs. 1 

fi 1 fMU 

Tons. Lbs. 1 
1 1 

Tom 

Lbs. 


072 

15 

1 14 

448 

140 

2 

2,100 
1,792 | 
28 

0 

1,624 

1,316 

896 


j 688 

2 

1 5 


i ;t75 j 

1 12 
i - . 

3,960 

3 

4 


688 



476 


i 09? 1 14 

1,540 

3 

644 

6 


C72 

}lo 

1,708 


1,120 1 


644 


112 

3 

7 


672 

}» 

224 


1.036 


1,428 

of nmmrmm_._...... 

85 

3 

7 

Snpf»rphnsphnto ______ 

672 







Nitrate of soda......... 

112 

, 17 

1.344 

3 

1,400 

l 

9 

280 

Sulphate ofpatflRh __ 

112 , 


i 


Superphosphate ___......... 

672 

1 






Bone meal. . ........... 

US 

' i" 

2,100 


1,800 


1,036 

Nitrate of soda ......._........ .... _... 

112 


3 

i 9 

Sul phptft of potash_ _.... 

112 

1 




1 


llamynml ■mn.nnTW __........... 

44.800 

18 

756 

588 

3 

2,044 

1,204 

: & 

1,932 

1,764 

to . 

1 22.400 h 

3 

i 

Superphosphate ............ 

448 


9 

i 

■Rflrn^.nrd ■mn.rmrfi___.... 

22,400 

448 

1 


i 


1 


Snpprplinsphntft_ _....._ 

, u 

672 

| 4 

336 

1 10 

1,828 

Nitrate of anda ______ 

112 




1 Average of 21 farms only. 8 Average of 2 plats on each iarm. 




The author draws the following conclusions from the experiments: 

u (1) Good crops of turnips can be grown either with farmyard manure alone, or 
with artificial fertilizers alone. 

u (2) A much better return can be obtained for barnyard manure by applying it 
to the crop, in a moderate dressing, along with suitable artificials, than by applying 
it in larger quantity alone. 
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“(3) When turnips are grown'with, artificial manures only, the manure used should 
contain all the 3 important ingredients—phosphoric acid, nitrogen, and potash. 

“(4) The combination most successfully employed in these experiments was 672 
lbs. superphosphate, 112 lbs. nitrate of soda, and 112 lbs. sulphate of potash. 

u (5) The use of a complete manure containing the 3 important mammal ingre¬ 
dients gives more certain and more uniform results than the useof incompletemanures, 
and the complete manures render the crops less susceptible to unfavorable influences 
of weather or season. 

“(6) The omission of potash causes, on the majority of farms in the west of Scot¬ 
land, a considerable, and in many cases a large, reduction of crop, and a diminution 
of profits. 

“(7) On a number of farms good crops can be grown with superphosphate alone, 
and the addition of nitrogenous and potassic manures does not on them produce a 
profitable return in the first crop. 

“(8) Superphosphate is a more generally effective and reliable manure than basic 
slag when applied alone in spring to the turnip crop.” 

Report on the composition of turnips, J. Hendrick (Glasgow and 
West of Scotland Technical College, Agl. Dept . Rpts. 1895, pp. 23-27 ).— 
The soil on which these experiments were made was very uniform in 
quality and was in such poor condition that almost no crop was pro¬ 
duced without manure. The plats were differen tly fertilized and planted 
with the same variety of turnips. Care was used to select representa¬ 
tive samples and from 14 to 19 roots were analyzed from each plat. 
Tables are given showing the yields per acre of roots and tops upon 
each plat and the composition as affected by the different fertilizers. 
The principal data are shown below: 


Effect of fertilizers upon the composition of turnips . 





Composition of roots. 

fertilizer. 

of fertili- 
1 zer per 
acre. 

■JS&t 

ofroots. 

Water. 

Dry | 
matter. 

Protein. 

i Albu¬ 
minoid 
i nitro¬ 
gen. 

Sugar. 

Fiber. 

Ash. 

TJnmanured......... 

i 

Lbs. 

Ozs. 

1.5 

Per ct. 
82.38 

Ptrct. 
17.62 
11.48 

Per ct. 
3.71 
1.00 

Per at. 
0.24 
.12 

Per ct. 
7.33 
6.12 

Per ct. 
2.34 
1.18 
L45 

1.54 

Per ct. 
1.12 
.57 
.67 

Superphosphate.. „. 

672 

| 2.0 

88. r>2 

Basic slag*.... 

688 

1.4 

80.53 

86.17 

13.47 

13.83 

1.19 

1.13 

.15 

.13 

7.11 

7.75 

Do. 

688 

) 1A 

Nitrate of soda..... 

04 

1 .62 

Superphosphate......_ 

672 

J 2.3 

87.46 

12.54 

1.18 

.10 

7.38 

1.24 

.65 

Nitrate of soda. 

312 

Superphosphate.-. 

672 








Bone meal.... 

448 

1 3.2 ' 

87.82 

12.18 

1.06 

.09 

7.07 

1.30 

.62 

Nitrate oi soda. -.. 

112 

Sulphate of potash. 

Barnyard manure.. 

112 

44,800 

22,400 

448 

' 3.9 

\ 

88.46 

1 

11.52 

1.21 

.09 

6.37 

1.23 

.64 

XSo. 

Superphosphate.-. 

j. 2.9 

87.13 

12.87 

1.16 

.09 

7.53 

1.84 

1 ^ 

Nitrate of soda. 

112 











The turnips from the unmanured plat were very small and contained 
much more than the normal amount of dry matter and of nitrogenous 
substances. The author believes that the excess of nitrogenous mat¬ 
ters in these stunted turnips proves that the turnip is quite capable of 
obtaining a sufficient supply of nitrogen from a soil moderately sup¬ 
plied with this element and that the stunting is due to lack of ash 
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constituents. The total percentage of nitrogen does not appear to be 
increased by the application of nitrogenous manures, and where manures 
rich in this constituent are used the percentage of albuminoid nitrogen 
decreases so that even when such manures increase the weight of the 
crop they decrease its feeding quality by lowering the amount of albu¬ 
minoid nitrogen contained in it. The presence of a moderate amount 
of soluble nitrogenous constituents, however, somewhat increases the 
percentage of sugar. 

Residual value of manures applied to the turnip crop in 1893, 
as shown in the effect on an oat crop in 1894, B. P. Wright (Glas¬ 
gow and West of Scotland Technical College, AgL Dept. Itjtts. 160 >,]#). 
28-82 ).—In 1893 turnips were grown on 12 twentieth-acre plats of clay 
loam differently fertilized, both roots and leaves removed. Oats were 
sown the following spring, one-half of each plat being left unmanured 
and the other half receiving nitrate of soda at the rate of 112 lbs. per 
acre. Tables aie given showing statistics of fertilizers applied and 
crops of oats and hay produced on the unmanured half plats, and of 
oats on the half plats receiving nitrate of soda. 

Each of the fertilizers showed a large residual value and every x>lat 
yielded a crop of oats much greater than that from the unmanuied 
plat. Most of the fertilizer on 8 plats consisted of phosphates at the 
rate of 672 lbs. of superphosphate per acre, yet the residual effect of 
these moderate quantities not only fully recouped the land for the 
exhaustion caused by the removal from the fertilized plats of from 10 
to 20 tons of turnips more than from the unmanured plat, but gave an 
increase of nearly 00 per cent in the oat crop. The soluble superphos¬ 
phate produced a better subsequent effect than basic slag, as well as a 
better immediate effect. Bone meal did not give as large yield of 
turnips as superphosphate, but its slow-acting nitrogen produced a 
marked effect on the succeeding oat crop. The addition of a nitroge¬ 
nous fertilizer to plats which had received only phosphates largely 
increased the yields, and the author concludes that u a comparison of 
all the plats where only artificial manures were applied in 1893 with 
plats to which barnyard manure was applied, shows that where turnips 
are grown with quickly available, and, perhaps, incomplete artificial 
manures alone, and where the whole crop is removed from the field, it 
is absolutely necessary to apply manures to the succeeding crops also if 
a full yield is desired.” 

The largest oat crops, both in grain and straw, were obtained from 
tbe barnyard manure plats, as were also tbe largest turnip crops in the 
preceding year; but 10 tons of barnyard manure with 336 lbs. of super¬ 
phosphate and 112 lbs. of nitrate of soda produced a greater effect on 
tbe crops of both years than 20 tons of barnyard manure alone. 

The addition of nitrate of soda to the half plats resulted in a profit¬ 
able increase in every case. 
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Experiments with wheat, C. G. Georoeson, F. 0. Btjrtis, and 
D. H. Otis (Kansas b)Ua. Bui 59, pp. 89-105).—' This is a continuation of 
work reported in Bulletin 47 of tlie station (E. S. R., 6, p. 538). Tabu¬ 
lated data are given for tlie experimental work noted under each sub¬ 
title. 

Wheat groivn contin musty without manure (pp. 90,91).—"With an aver¬ 
age on the experimental acre of 25.25 bu. for 13 crops harvested during 
1 C years the yield for 1896 was 24.85 bu. The authors state that the 
yield is falling off. 

Early and late plowing (pp. 91, 92).—Land was plowed July 20 and 
September 3, and seeded September 18. The plats plowed in July 
averaged 23.66 bu., and those plowed in September, 19.74 bu. 

Subsoiling vs. surface plotting (pp. 92-94).—The yield was larger 
where subsoiling was done 6 weeks before seeding than on plats plowed 
in the ordinary way. Plats subsoiled a year before seeding and which 
had borne a crop of peas in the interim gave no increase over the 
plowed plats. 

Time of seeding wheat (pp. 94, 95).—The results are given for 4 plats 
seeded on 8 different dates from September 13 to November 1, inclusive, 
with intervals of 7 days. Seeding on September 20 gave the best 
average yield. 

bleeding at different rates (pp. 95-97).—Seven series of 5 plats each 
were used. Seed was sown at the rate of from J to 2 bu. per acre, the 
unit of increase being 1 peck. The thin seeding tillered more than the 
thick seeding. The highest yield was given by the 2 bu. rate. 

Grading seed wheat (pp. 98, 99).—Wheat from the thresher was sep¬ 
arated into light and heavy grades, and these were compared with the 
ungraded seed. The light, common, and heavy seed weighed 44.75, 
52.75, and 58 lbs. per bushel, respectively, and the corresponding yields 
were 34.89,36.19, and 35.39 bu. The average of 4 years shows a slightly 
larger yield from the heavy wheat. 

Effects of pasturing wheat (pp. 99,100).—Ten out of 15 plats were 
grazed in the fall during 12 hours and in the spring during 10 hours by 
one cow on each plat. The pasturing apparently did no harm. 

Wheat in rotation (pp. 100-102).—Twenty tons of manure seemed to 
be excessive for wheat, as the yields averaged smaller than with con¬ 
tinuous cropping without manure. 

Test of varieties (pp. 102-104).—On 47 twenty-fifth-acre plats 35 vari¬ 
eties were tested. The Turkey wheat is promising because it yields well 
and is hardy. On an average of several years the 6 varieties giving 
the largest yields are Andrews No. 4, Turkey, Valley, Tasmanian Red, 
Ramsey, and Oorrell. 

Wheat experiments, 1895-'96, G-. E. Morrow ( Oklahoma Sta. Bui. 
20, pp. 1-9). —Sixty-five varieties of wheat were tested. Hybrid Medi¬ 
terranean,Nigger, and Missouri Blue Stem, among the bearded varieties, 
and Michigan Amber, Early Red Clawson, and Fultz, among the smooth, 
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gave the highest yields. The weight per bushel was light among all 
varieties. 

In experiments with different quantities of seed per acre 3, 4, 5, 6, 
and 8 pecks were sown, with little difference in yield. The comparison 
of sowing in drills 6 and 8 in. apart was inconclusive. 

Farm crops, 0. O. Flagg (Ehode Island Hta. Ept. 1895 , pp.183-188, 
Jigs . 2 ).—This is a record of a number of trials on the station farm in 
which the growth of timothy and clover was very much benefited by 
heavy applications of lime. Clover failed where no lime had been 
applied. 

On a 4-acre piece of sod 1,580 lbs. of a complete fertilizer and 2,300 
lbs. of air-slacked lime were applied per acre. Corn was planted and 
the yield per acre was 62.43 bu. of shelled corn and 3,909.75 lbs. of 
stover. 

Experiments in planting at different distances, J. Baflin (Ann. 
Sci . Agron., ser. 2, 1 (1896), Xo. 3 , pp. 394-403 , Jigs . 2). —After discuss¬ 
ing the tabulated results of experiments made in 1893, 1894, and 1895 
with beets, potatoes, wheat, and barley, the author states that the best 
distance for planting varies for different kinds of plants; that there is 
an interval for each kind more advantageous than any other, and that 
in determining this it is necessary to bear in mind that diminiskingtlie 
distance increases the total weight of the crop but lessens the weight 
of the product of the individual plant, and conversely, and that this 
takes place in different proportions for each kind of plant. The best 
distance, then, is the least distance beyond which increasing the dis¬ 
tance does not improve the development of the plant, and so increase 
the value of the crop. 

In general, the author concludes as follows: The total yield per acre 
increases as the distance between the hills diminishes, but this increase 
becomes less and less as the minimum limit is approached, and entirely 
disappears or even becomes negative below a certain limit. These 
variations depend much on the nature of the plant, on the development 
of its roots, and, in a certain degree, on the richness of the soil. Under 
given conditions the most favorable distance for each kind of plant is 
the one which returns the largest net profit per acre; and this depends 
on the total weight of the crop, the pecuniary value of the unit of weight 
(individual beet, tuber, kernel of grain, etc.), the weight of the seed 
sown, and the manual labor. The pecuniary value of the individual 
beet, tuber, etc., depends on the weight and richness in starch and 
gluten of the grain, on the proportion of starch for the potato, and of 
sugar for the beet. 

Investigation of the 1896 crop of barley in Wiirtemburg, Behrend ( TTiirt. 
Wocheiibh Landio1896, No. 61, pp. 747-761). —Tabulated analyses with reference to 
moisture and protein content of 26 samples of barley grown under varied conditions 
of location, soil, and manuring; and discussion of results. 

Sea Island cotton in peninsular Florida, G. E. Macy {Florida Farmer and Fruit 
Grower, 8 (1896), No. 61, pp. 806 , 806). 
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A cotton bush, J. H. Maiden (Agl. Gas. N. S. Wales, 7 (1896), No. 10, p. 649, p v . 
I).—Notes are given of Koch ia villosa, a valuable salt bush for fodder, although inferior 
to Atriplex. 

Manuring winter grains, L. Vandenbercii {Bely, Hort . et Ayr., 8 {1896), No. 38, 
2ip. S58, 859). 

Report on experiments on the manuring of hay conducted in the southwest 
of Scotland in the year 1895, R. F. Wrigiit {Glasgow and West of Scotland Tech. 
College, Jgl. Dept. lipts. 1S95, pp. 51-59). 

Lathyrus sylveptiis, Bonnbt {Jour. Jgr. Prat., 61 (1897), I, No. l,pp. IS, 19).— An 
argument in favor of extending cultivation of this plant, with notes upon a field and 
feeding test. 

Cultural experiments with different lupines, von Graevenitz (Landw. Centbl. 
Posen, 24 {1896), No. 50, p. 281 ).— Preliminary test on a small scale of Lupinus cruck- 
shanksii, L . mutdbilia, L. albus , and L. nanus . All seemed indifferent to marl, and 
L. nanus had a very short period of growth. 

Effect of lime upon lupines {Landw. Centbl Posen, 24 {1S96), No. 47, pp. 265,266), 

The priokly pear as a forage plant, P. Bourde, translated by J II. Maiden (Agl 
Gas.'N. S. Wales, 7 {1896), No. 10, pp. 651-657). —Notes are given upon the use of this 
plant and its fruit as food. The author believes its nutritive value, ability to with¬ 
stand drought, and ease of cultivation make it worth further consideration, and that 
a valuable nonprickly variety may be developed. 

Experiments of the German potato culture station in 1895 (Sachs, landw. 
Ztachr., 1896 , No. 51, pp. 617-622 ).— Variety tests with special reference to starch con¬ 
tent of 14 varieties. 

Distance for planting potatoes, W. Paitlsen {Dent, landw. Presse, 22 (1S96), No. 
108, pp. 916, 917). 

Report on experiments on seaweed as a manure for potatoes, J. Hendrick 
(Glasgow and West of Scotland Tech . College, Jgl. Dept. Rpls. 1895 , pp. 44-48). . 

Sheep bushes and salt bushes (Kew Bulletin; Agl. Jour. Cape Colony, 9 (1896), 
No8. 25, pp. 638-641; 26, pp. 663-665 ). 

Trials of salt bush at Wagga Wagga, G. Valder (Agl. Gas. N. S. Wales, 7 (1896), 
No. 7,pp. 609-611, figs. 2 ).— Notes are given on the culture of Atriplex nummulai'ia, 
A. lialimoides, A. leptocarpa, A. semibaocata, lihogodia hostata, and Kochia aphylla. 

Different methods of raising sugar beets, P. Neumann (Fuhling’s landw. Ztg., 46 
(1897), No. l,pp. 16-19). 

What factors influence the sugar content of sugar beets (I)eut. landw. Presse, 
24 (1897), No. 7, pp. 52,53 ).— Results of experimental work by B. Schulze in 1895 and 
1896 are cited to show that climatic conditions, preparation and manuring of soil, 
and selection of seed influence sugar production in the'order given. 

Soil wastes in the cane field, E. M. Shelton (Queensland Dept. Ayr. Bui. 11, 2d 
sei\,pp. 19). 

Tobacco on the east coast of Florida, H. E. Harman (Florida Farmer and Fruit 
Grower, 8 ( 1S9G), No. 51, p. 805). 

Tobacco culture, EE, H. Curtis (Florida Farmer and Fruit Grower, 9 (1897), No. 4, 
pp. 58,54, fig. 1). 

Chemical fertilizers for tobacco, S. Peacock (Florida Farmer and Fruit Grower, 9 
(1897), No. 4,p. 54). 

A bearded square head wheat, Fduer( Landw. Wochmbl. Schlee . Holst., 46 (1896), 
No. 40, pp. 580-582 ).— This variety originated as a sport, and by selection and culti¬ 
vation has been developed into a prolific yielder, possessing many desirable qualities. 

Wire grass, J. H. Maiden (Agl Gas. N. S. Wales, 7 (1896), No. 10, p. 650, pi. 1).— 
Aristida stirpaides is figured and described. The grass is said to furnish fodder while 
quite young, but it soon becomes too hard for stock to eat. 

The root growth of plants in its physiological and cultural relations, IV, 
C. Kraus ( Forsch. Geb . agr . Phye., 19 (1896), No. 1-2, pp. 80-129). 
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Agricultural earpeiiment work, N. A. Cobb (Agl ilaz. X S. Wales, 7 (1S9G), So. 
10, pp. GG3-6SD, Jig 8 . 49). — The various influences which make plat testing inaccurate 
are discussed, and details are given of the row and pot systems, which the author 
consideis preferable. 

HORTICULTITRE. 

Trial of four-inch cast-iron and one and one-half inchwrought- 
iron pipe for the circulation of hot water in forcing-house heating, 

L. F. Kinney and G. E. ADAHti {Rhode Island Sta. Rpt. 1895, pp. 295- 
311, jigs. 2). —In a lean-to forcing house 11 by 30 ft., a double heating 
system was installed, 2 lines of 4-in. cast-iron pipe and 2 lines of l£-in. 
wrought-iron pipe being placed beneath benches extending round the 
walls of the house. The pipes were connected by means of common 
supply and return pipes with a heater in a separate room, and valves 
were so placed that either system could be used. 

The large and small pipes were used on alternate days during a 
10-day period in January, two 14-day periods in February, and an lS-day 
period in March, the valves being changed at noon, the water all drawn 
from the system and replaced with cold water, and a new fire made in 
the heater. 

Tables are given showing the temperature inside and outside the 
house at 4 periods during each day, the relative humidity at 3 periods, 
the amount of coal consumed per day, the time required for each system 
to heat up and to cool off, and the temperature outside and within the 
pipes of the 2 systems. 

The results are summed up as follows: 

“With the same attention a heater maintained a higher temperature in a house 
when the water circulated in a system of large pipes than when it circulated in a 
similar system of small pipes, hut that in doing this more coal was burned. The 
small pix»es did not sustain the temperature during the last half of the night quite 
as well as the large ones. Between 2} and lbs. of coal were burned for each degree 
of difference between the outside temperature and that in the house during the trial, 
and this varied but little when either sj stem of the pipes was used. The atmos¬ 
phere in the honse was not quite as dry during the use of the small pipes as when 
the other system was in u^e.” 

Composition of melons, W. Bersch ( Landw . Ters. Stat .. 40 {1896), 
No. 6 3 pp. 473-476). —Analyses were made of the whole fruit and the 
edible pulp of “sugar melons'* ( Zuckermelonen), Persican melons {Per- 
sicaner melonen ), and watermelons, and the sugar was determined in 
the fresh substance and in the expressed juice. The sugar was found 
in every case to be dextrose. 

The “sugar melons'* averaged 3,184 gin. in weight, and the “Per¬ 
sian'* melons S21 gm. Both were smooth and of a yellow color. The 
watermelons averaged 1.110 gm. in weight. It is stated that watermel¬ 
ons are grown extensively in Hungary, and in many districts supply 
nearly all the drink of the people during the hot season. 

12694—No. 7-5 
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The analyses are as follows: 


Analyses of melons. 



“Sugar 5 ' 

’ melons. 

“Persican 

11 melons. 

Watermelons. 


Edible 1 

Whole 

Edible 

Whole 

Edible 

Whole 


portion, j 

fruit. 

portion. 

fruit. 

portion. 

frnit. 

Proportion of parts: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Sind .. . 


37.10 


42.39 


35.19 



46.52 


49.03 


60.37 



16 38 


8.58 


4.44 









.| 100.00 


100.00 


100.00 

Composition of fresh fruit: 







Water. 

95.150 

92.852 

95.900 

93.870 

93. 690 

93.440 

Protein. 

.649 

1.592 

.484 

1.270 

.614 

.902 

Pat.... 

.082 

.481 

.076 

.806 

.067 

.452 

Dextrose. 

8.430 

2.390 

2.700 

1.850 

4.210 

2.450 

Nitrogen-free extract. 

.014 

.927 

.141 

.275 

1.070 

1.426 

Crude fiber. 

.331 

1.004 

.346 

1.321 

.123 

1.011 

Abh. 

.344 

.488 

.333 

.608 

.226 

.319 

* 

100. 000 

100.000 

100.000 

100.000 

| 100.000 

100.000 

Composition of dry matter: 





i 


Protein. 

13.304 

22.250 

11.800 

20.710 

9.731 

13.740 

Pat. 

1.694 

6.728 

1.854 

13.140 

1.062 

6 890 

Dextrose. 

70.632 

36. 320 

65.850 

30.180 

66.780 

87.300 

Nitrogen-free extract. 

.289 

12.970 

3.439 

4.485 

16.946 

21.740 

Crude fiber. 

6.807 

14.870 

8.439 

21.550 

1.949 

15.410 

Ash. 

7.094 

6.842 

8.618 

9.935 

3.582 

4.860 


100.000 

100. 000 

100.000 

100.000 

1 100.000 

1 

100.000 

i 


The percentage of juice obtained by a pressure of 300 atmospheres 
was 70.09 from the u sugar melons,” 72.03 from the lk Persican” melons, 
and 87.60 from the watermelons, so that although the 3 kinds of mel¬ 
ons contained nearly the same percentage of water, the watermelons 
were much the juiciest. They were also the sweetest, which may have 
been due to their being the freshest. 

Investigations on the organic acids and the albuminoids are promised 
later. 

Fertilizer ezperiments with pot plants, H. Muller-Thurg-au 
( Jahreaber . Vers. ftta. Wtidentaceil, -I, pp. 52-54; ab$. in Bot. Centbl ., 68 
{1896), No. 9 , pp. 298, 299). —The author experimented with fertilizers 
upon various pot plants in cold frames. The mixtures used were: (1) 
Potassium nitrate, potassium phosphate, ammonium sulphate, and 
ammonium nitrate in the proportion of 30,25,10, and 35 parts of each, 
respectively, and (2) the same substances with the exception of the 
ammonium nitrate. It was found that the first mixture should be used 
when a luxuriant growth of the plant is desired, and the second when 
it is sought to cause the plant to bloom. 

Pollination of plums, P. A. Waugh ( Vermont Sta . Bui. 53, pp. 47-64, 
figB.5,pl.l). —The author discusses briefly the general relations between 
cross fertilization and fruitfulness, as shown in the strawberry, pear, 
and grape, and considers that the failure of the plum to fruit under 
seemingly favorable conditions, the instances of success in practical 
plum culture by mixed planting and intergrafting of different varieties? 
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and observations upon plums by Bailey 1 and Heideman 2 indicate tlie 
necessity of cross pollination for this fruit also. 

The author believes that each of the six modifications of the typical 
flower by which cross pollination is insured and self-fertilization pre¬ 
vented may exist in plum blossoms, particularly in varieties of the 
Americana group, but does not consider any variation of great signifi¬ 
cance except that of defective pistils. Figures are given showing 
typical pistils of 12 varieties of plum and comparisons of sound and 
defective pistils of Primus amerieana. About 2,000 plum blossoms 
were examined and compared as to percentage of defective pistils and 
relative abundance of pollen production. The data are shown in the 
following table: 

Percentage of defective pistils and abundance of pollen in plum blossoms. 


I I I Defect-_ Pullen bearing. _ 

, SamPleS '| SUm8 ' l P^- ' Medium.' ab ^ t 


Pninus amerieana, varieties. 

Pranas amerieana. t> pe, wild .... 

Prirnub amerieana, nigra. 

Prunus amerieana, consolidated.. 

Primus ehicasa. 

Primus liortulana, varieties. 

Marianna... 

Prunus domestic a, varieties. 

Prunus triflora, varieties. 


‘‘From this it appears that about one-half of the pistils of the Marianna were 
defective; over one-fourth in Prunus amerieana (the common wild plum), oDly a little 
less in Prunus hortulana (the Wild Goose group), about one-sixth in the Chicasaws 
and Japanese plums, and only one-twentieth in the European varieties ( Prunus 
domestica). The great discrepancy between the wild forms of the typical Prunus 
amerieana (mostly Western) and the variety nigra (mostly Eastern) is a point of 
considerable interest. . . . 

*‘Different varieties vary greatly in the amount of pollen produced. This varia¬ 
tion seems also to follow somewhat the specific parentage of the varieties. Thus 
plums of the Americana group are generally more abundant pollen bearers, though 
they seldom show serious deficiency. The Japanese plums are still weaker, while 
the Marianna is distinctly lacking in quantity and perhaps also in the quality of 
pollen produced." 

In connection with the estimates of pollinating efficiency the author 
notes the facts that such estimates must be very rough, that there is a 
very decided difference in the quality of pollen, and that pistils of 
many varieties appear to have a pronounced selective ability for pollen; 
so that care must be exercised in drawing conclusions. 

To gain some evidence as to the theory advanced by Goff 3 that the 
severity of Northern climates accounts for much of the defectiveness 
of pistils, a tabulation by sections is made of the varieties examined. 
The results do not sustain the theory as, except at one location which 


*New York. Cornell Bui. 38, p. 43 (E. S. R., 4, p. 164). 
“Minnesota Hort. Soc. Rpt., 1895, p. 187. 

5 Wisconsin Sta. Rpt. 1894, p. 350. 
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liad a uniformly high percentage of defective pistils, the percentage 
rather decreases than increases northward. 

An experiment was made in protecting from cross fertilization the 
blossoms of 14 varieties, from 25 to 300 blossoms of each variety being 
covered by paper bags. Fruit did not set in G cases, and only ranged 
from 1 to 10 in number in the others, although the trees bore moderate 
or full crops. 

Work in crossing was limited to 21 experiments with 11 varieties, 
319 pollinations being made, and the results tabulated. “Beyond an 
indication that the typical Western forms of Prunus amerieana can be 
pollinated by the Eastern forms—var. nigra —these experiments show 
nothing. 17 

The author believes that the limits of cross fertilization and the lines 
of affinity among jdum varieties follow closely the botanical boundaries 
of the parent species, and he gives a conspectus showing the natural 
relationships of the various groups. 

Strawberries, 11. L. Watts (Tennessee Sta. Bui, Vol IX, No. 2,pp. 
13, pis. 6). —Notes and tabulated data upon 54 varieties tested at the 
station, a compiled table of information from 24 growers in different 
parts of the State, and descriptions of 4 varieties of local origin which 
received favorable comment at a strawberry show. The reports from 
growers indicate that the most popular varieties in the State are: 
Burly, Michel; medium early, Bubach and Orescent; late, Gandy; the 
most productive variety, Crescent or Haverland; and best all-purpose 
and shipping variety, Orescent. 

Old asparagus roots, C. Ansciiicks ( Amer. (lard., 18 {IS97), No. 108, p. 40). — 
Notes are given of the unsuccessful use of old roots in starting a new bed. The 
author states that good 1-year-old roots are the best to use. 

Forced culture of beans, A. Nys (Belg. Hort. vt Agr8 (1806), No. 34, p. 971). 

Sulphate of ammonia vs. nitrate of soda for cabbages ( Farming World, 15 
(1806), Jan. 1). 

Analyses of mushrooms ( New York Stale Sta. lipt. 1801 , p. 184). —Analyses of 
several sorts of mushrooms grown at the station are given. 

Forcing rhubarb, U. Wytiies ( Hard . ('hron,. Her. 11 (1897), No. 536. p. 61). — 
Gives varieties beBt adapted to forcing, and methods of culture. 

Irrigation in the garden, W. II. Jenkins (Amer. < lard., 18 (1897), No. 110, p. 71). — 
A description is given of an irrigation plant and notes on liquid manure for the 
garden. 

Variety test of apples, 8. A. Beach and W. Paddock (New York State Sta. Dpt. 
180 i, pp. 578-598). —Descriptions and notes upon 21 varieties, and table showing 
yield in 1894, ago of tree or graft, and season of fruiting of 155 varieties of apple 
and 16 of crab-apple. 

The choke cherry in cultivation, F. W. Card (Harden and Forest, 10 (1807), No. 
467, pp. 47, 48). —Notes are given which seem to indicate that the choke cherry has 
been under cultivation for a considerable time in northern Pennsylvania. 

The guava, G. 8. Roweey (Fruitman'8 Guide, 73 (1S97), No. 573, p. 6).— Notes are 
given on the culture and uses of “this fruit. 

Report on the olive tree and olive oil in Tuscany, Chapman (Dept. Agr. Queens¬ 
land Bui. 10, n. ser. T pp. 7).—An account of the practices followed in Tuscany in the 
culture and preparation of oli\ es and olive products for the market. 
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Classification of varieties of peaches, R. H. Price ( Harden and Forest, 10 (1897), 
Xo. 464, pp. 12,13, fig. I). 

Variety test of pears, S. A. Beacii and W. Paudocic (X* ic York State Sta. Fpt. 
1894, pp. 60S, 609). —List of 130 varieties growing in the station orchard. 

Pineapple culture, uses, and probabilities, G. I. Russell ( Florida Farmer and 
Fruit Grower, 8 (1S9G ), Xo. 31, p. 804). 

The fertilization of flowers in orchards and vineyards, especially in its rela¬ 
tion to the production of fruit (Xew York State Sta. Fpt. 1804, pp. 633-648, figs. 6). — 
This paper, which was presented before the Ontario Fruit flowers' Association 
December 6,1891, treats in a popular way of cross and close pollination. Extensive 
experiments with grapes are reported, the essentials of which have appeared in the 
Annual Report of the station for 1892, pp. 597-606 (E. S. R., 6, p. 46 ). 

Removing and transplanting fruit and other trees ( Gard. Chron .. #>er. 3, 21 (1897), 
Xo. 524, pp. 20,21). 

Close root pruning for trees, J. Troop (Garden and Forest, 10 (1897), Xo. 467. p. 
46). —Experiments were conducted with 4 trees each of dwarf and standard perns, 
cherries, primes, peaches, and quinces. The roots were pruned until only about an 
inch remained. The results were considered very satisfactory. The season was very 
favorable, and it is thought possible that a dry season might give different results. 

On the care of trees, J. PniLLirE i Belg. Hori. et Jgr., 8 {1896), Xo. 24, pp. 374 , 
373, figs. 5). —Describes implements for cleaning and pruning trees and vines. 

Protecting trees against rodents [Denver Field and Farm. Xo. 373, p. 12). — 
Advises an application of axlo grease to the tree or a wash made of lime, Milestone, 
sulphur, and water, to which glue has been added to make it adhesive, and also the 
use of wire netting. 

The fruit garden, T. Holloway (Amer. Gard.. 78 (1S97 ), Xo. luS, p. 36). 

Fruit growing in Oklahoma, IT. E. Glazier (Oklahoma Sta. JUil. 20,pp. 13-20). — 
Popular directions are given for locating orchards, with special regard to the danger 
from late frosts; for selecting, planting, cultivating, and root pruning the trees; 
and for preventing injury by borers, mice, and rabbits. 

Variety test of blackberries, dewberries, and raspberries, S. A. Beacii and 
W. Paddock (Xew York State Sta . Fpt. 1894, pp. 504-600, 610-616). —Reprinted from 
Bulletin 81 of the station (E. S. R., 7, p. 33). 

Notes on strawberries for 1894, S. A. Beach and W. Paddock (Xew York State 
Sta . Fpt. 1894, pp. 617-632, pi. 1). —A reprint of Bulletin 76 of the station (E. S. R.,6, 
p. 817). 

The sweet edible service berry as a tree for cold climates and dry sails, 
A. Schulte (Dent. landic. Presse, 23 (1896), Xo. 101, p. 901, fig. 1). —Notes are given on 
Sorbxis aucuparxa fruotu dulci. 

Growing grapes from cuttings, C. 0. Nash (Jmer. Hard., 18 (1807), Xo. 109, 
pp. 50, 51). —Notes are given on the size and length of cuttings, number of bnds, 
storing, planting, and cultivation. 

Grape growing under glass. W. Scott (Jmer. Gard., IS (1897), Xo. Iu9, pp. 
49, 50). —Notes are given for house construction, planting, cultivation, etc. 

Will bees destroy grapes ? J. Troop (Jmer. Gard., 18 (1897), Xo. 110, p. 67). — 
A colony of Italian bees was confined for 21 days under a Worden grapevine and 
received no food except what they got from the hive and from the grapes. At the 
end of that time careful examination failed to reveal any injury to the grapes. 

Variety test of grapes, S. A. Beach and W. Paddock (Xew Yorl; State Sfa. Fpt. 
1894, pp. 601-607). —Notes upon 25 varieties. 

Propagation of hardy bamboos ( Florists* Exchange , 9 (1897), Xo. 2, p. 23). — 
Directions are given for propagation by seed, division, cuttings of base of culms and 
cuttings of the rhizomes. 

Concerning carnations, A. Herrington (Amer. Gard.. IS (1897), Xo. lux . p. 33; 
110, p. 66). —Notes on cuttings, seedlings, and general treatment, together with the 
origin and historv of the different races. 
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Propagation of carnations (Amor. Hard., 18 {189}), No. 110, pp. 65, 66, fig, 1), 

Hardy palms in Florida, T. L. Mead (Florida Farmer and Fi'uit Groivw, 9 {1897), 
No. 5, p. 67). 

Classification of sweet peas {Florists’ Exchange, 9 {1897), No. 1, p. 6, figs, 12 ),— 
This classification is based on form of ilower, especially of blie standard, instead of 
on tbe color. 

Some problems in experimental horticulture, \V. M. Munson {Anitr, Gard., 
18 {1897), No. 108, pp. 11, 41 ).—Notes are given on plant breeding, acclimatization, 
domestication, etc*. 

Report of horticultural work, S. A. Beach and W. Paddock {New York State 
Sta. Tq>t. 1891, pp. 57 J—l06 ).—Brief outline of the work of tbe year, reprints of 
bulletins, and investigations noticed elsewhere. 

The nursery book, L. II. Bailey {New York: The Macmillan Co,, 1896 , pp. NT, 
365, figs. 152 ).—This is a revised and enlarged edition of this work, first published in 
1891. In the present edition it ih deemed best to treat fully the prevalent assump¬ 
tion that grafting is necessarily a devitalizing process, and also to analyze the 
unclassified knowledge respecting the mutual influences of stock and scion and 
the respective peculiarities of root-grafted and bud-fruited trees. 

In tbe nursery list, which lias boon considerably extended over that of the pre¬ 
vious editions, the author has incorporated many notes and suggestions from corre¬ 
spondence, as well as the results of experiments of the past 5 years. 

A chapter on pollination, which was included in the first edition, is omitted from 
the present one, since a similar one was incorporated in the author’s work on “ Plant 
Breeding.” Both the “Nursery Book” and “Plant Breeding” are included in the 
u Garden Craft Series ” of the publishers. 


FORESTRY. 

Timber pines of the Southern United States, 0. Mohr ( U. 8. 

Dept. Agr., Division of Forestry Bui 13 , pp. 1-130 , pis. 30, Jigs. 12 ).— A 
series of monographs is given relative to the more important timber 
pines of the South, viz, the long-leaf pine ( Pinus palustris ), the Cuban 
pine (J\ heterophylla), the short-leaf pine (P. echinata), the loblolly pine 
(P. twda), and tbe spruce pine (P. glabra). 

The geographical distribution, characteristics of distribution in dif¬ 
ferent regions, supply and production of products, nomenclature aud 
classification, physical and mechanical characteristics, development, 
enemies, natural reproduction, and forest management are given for 
each species. 

Of the different kinds enumerated the long-leaf pine is of the greatest 
economic importance. Unlike some of the other species, the locality 
where grown seems to have no effect on the quality of this pine. The 
rate of growth, reference to which has already been given (E. S. R., 7, 
p. 773), is slower than for the other species. This applies to growth in 
both height and diameter. The visible supply of long-leaf pine is given, 
and at the present rate of exploitation it will be exhausted in 40 to 50 
years.unless some system of forest management be adopted. The slow 
rate of growth and light requirements of the tree make rational man¬ 
agement especially desirable, otherwise this valuable timber will soon 
be exhausted. 
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The e£emies of this, as well as the other species, are enumerated and 
more or less folly described. Among the more important are forest fires, 
indiscriminate pasturing, insects, and fungus diseases. Suggestions 
are given for the prevention of these injuries. 

In addition to the foregoing, an extended account is given of the tur¬ 
pentine aud related industries and the effect of such industries upon 
the quality of the timber and the condition of the forests of long-leaf 
pine, that species probably furnishing the greatest quantity of these 
substances. 

Associated with the long-leaf pine in its more southern range is the 
Cuban pine, the timber of which is said to be little if any inferior to 
that of the long-leaf species. This tree abounds in resin, and is also 
valuable on this account. The lumber of these two pines is said to be 
sawn and shipped rather indiscriminately, the two species being closely 
related, and to the casual observer identical. The rate of growth of 
the Cuban pine is much more rapid than that of its congener, resulting 
in a somewhat coarser structure of the wood, the durability of which 
is still to be ascertained. 

The short-leaf pine has a more extended range than either of the 
other species mentioned. In commercial importance it is said to rank 
next to the long-leaf pine. This species is said to be less sensitive to a 
deficiency of light than some others, and on this account it becomes 
very aggressive whenever openings are made in forests. On account 
of its very rapid growth and the readiness with which it establishes 
itself, this species is destined to take an important position in systems 
of reforestation. 

The loblolly pine produces timber a little inferior to the others, but on 
account of its rapid growth it will probably become an important factor 
in the future forests of the region where it abounds. There are several 
distinct grades of loblolly which are recognized by lumbermen under 
the names rosemary pine, swamp or slash pine, and old field pine? 
their relative value being in the order enumerated. Where strength 
and durability are not the prime requisites, loblolly pine ranks as of 
very great value. 

The last species described is the spruce pine. It is much less com¬ 
mon than the other species, and is confined to the subtropical portions 
of the United States, where it is frequently confused with the short-leaf 
pine. As it nowhere forms forests of any considerable extent, it is of 
little importance to the lumber industry. The timber is said to be 
rather poor in quality, light, soft, and easily worked, but is probably 
well adapted to certain uses. 

An introductory chapter to the bulletin furnished by the Chief of the 
division, B. E. Fernow, consists mainly of a resume of the contents of 
the various monographs. Especial attention is drawn to the necessity 
of rational methods of management of forests. Statistics of supply, 
consumption, rate of growth, etc., are plentifully supplied, which must 
prove valuable to any student of the subject. 
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Notes on the structure of the wood of the Southern pines, 

F. Both ( F. S* JDejyt. Ayr., Division of Forestry Bui. 13,pp. 131-156, pis* 
7, figs. 6). —The author has made an elaborate study of the structure 
of the woods of the .*> principal timber pines of the South, viz: Long- 
leaf pine, Cuban pine, short-leaf pine, loblolly pine, and spruce pine. 
The investigations failed in establishing any macroscopic or microscopic 
features that could be used for specific determinations. The results of 
his investigations on the characteristics of the wood structure are 
given in detail. 

Tree culture, C. B. Waedron (Forth Dakota tfta. Bui. 25, pp. 
77-8 cS 1 , pis. J). —Directions are given for forest planting and the subse¬ 
quent care of the trees. Compiled descriptions are given of the fol¬ 
lowing trees, which are more or less adapted to the region indicated: 
White, soft, or silver maple (Acer dasycarpum), silver or white birch 
(Betula papyracea), cut leaf weeping biicli (B. alba laciniuta pendula ), 
hackberry (Celt is occidental is), white ash (Fraxinus amerieana), green 
ash (F. viridis), box elder ( Fey undo aceriodes), cottonwood (Pop ulus 
momlifera), Russian x>oplar (P. certinensis), cliokeclierry (Prnnus vir - 
ginica), wild plum (1\ amerieana), mountain ash (Pyrus amerieana ), 
burr oak (Quereus maeroearpa), white or gray willow (Salix alba), golden 
Russian willow (N. vitellina a urea), basswood (Tilia amerieana), Ameri¬ 
can or white elm (limns amerieana), and cork or rock elm (T. racemosa). 

Trials have been made at the station with red and white cedar, white 
and Norway spruce, balsam fir, and Scotch pine, and other evergreens, 
which do not warrant recommending them for general planting. 

A table of hardiness of quite a number of forest trees and orna¬ 
mental shrubs is reprinted. 1 

Notes on the growth of trees (Jgl. Gas. X. S. Wale*, 7 {IS00), Xo. 10, pp. 
000, 061 ).—Notes are given of the growth of Popvhts monilifera, P. pyramid alls, 
and Vlmus campestrin. 

Influence of forests on the climate, M. Huffkl {hi fluence dee for via sur le 
olimat. Bemncon: Jaeqnin). 

The forest in relation to the farm, J. (Ufford {Forester, 2 {1890), Xo. 5, pp. 
6S-72). 

On the pruning of forest trees ( Itul. Noe. rent. For*t. Belgique, J (tSOb), Xo*. 11.pp. 
762-777, figs. 4; J?, pp. 837-852, fge. 2h). 

Destruction of fix-s by drought {Her. Faux et Forets, sir. ?, 10 (189b), Xo. 22, pp. 
557-060). 

On the care and culture of firs, I)k Gail {Her. Eauret Fonts, ser. 2, In {1896), Xo. 
23. pp. 529-538). 

The larch, its habitat and distxibution, R. Ju<«oviz (Oesterr . Foret, mid Jugd. Ztg., 
U {1896), Xo. 48, pp. 877-380, jigs. 10). 

The western larch {Garden and Forest , 9 (18DG), Xo. 459,pp. 491, (92, fig. 1 ).—Notes 
are given on Larix occidentalis, a tree valuable on account of the superlative charac¬ 
ter of its timber, the Teadiness of seeding, and ability to withstand forest fires. 

Nyssa sylvatica, J. T. Rothrovk (Forest Leares, 0 ( 1S97 ), Xo. 1, pp. S, 9,ph. 2 ).— 
An illustrated description is given of this tree. 

The Corsican pine, D. Cannon ( Garden , 51 (1897), Xo. 1313, pp. 35, 30 ).—Notes 
are given on Pinas laricio, said to be one of the most valuable of European piues. 


Minnesota Kta. Bui. 24 (E. K. R.,4,p.<>54). 
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Height of the redwood, C. S. Sargent (Garden and Forest, 10 (1897), Xo. 467, 
p. 42). —A brief account is given, of trees of Sequoia sempervlrens that were measured 
near Scott, California, last summer, one of which was 230 ft. to the first limbs and 
340 ft. in total height. 

Hardy coniferous trees, A. D. 'Webster {Hutchinson 4* Co. Reviewed in Gard. 
Chron ., ser . 3, 21 (1S97), Xo. 524, pp. 21, 22). 

Conifers at Kansas Agricultural College, F. C. Sears (Garden and Torthf , 10 
(1897), Xo. 4G5, p. 22 ).—Notes are iriven on the growth and condition of red cedar, 
European larch, gingko, several firs, and arbor vines. 

Patton's spruce (Garden and rarest, 10 (1897), Xo. 403, pi. 1, figs. 2). —Editorial 
notes are given of Patton’s spruce (Buga pat toniana). 

Remarks on the distinctive characters of Canadian spiuces, G. Lawson 
(Canadian lieo. Sci ., 7 (1890), Xo. 3,pp. 102-175). 

On the culture of osier willows (Bent, landw. Presse, 23 ( 1896), Xos. 42, pp . 367, 
3G8; 43, p. 375). 

Influence of raising the forest cover upon the growth of plants, G. Huftel 
(Rev. J&aux et Forets, ser. 2, 10 (1896), Xo. 23,pp. 540-548). 

Notes from the Santa Monica forestry station, J. H. Barber ( Garden and Tor - 
est, 9 (1890), Xo. 457, p. 474). —Notes are given of Eucalyptus eorymhosa, Parktnsonia 
aculeata, and Hake a laurina. 

Forestry in Pennsylvania (Garden and Forest, 9 (1800), Xo. 402, pp. 521, 522). 

Forest conditions in the southern Sierras, F. M. Gallaher (Garden and Forest, 
9 (1896), Xo. 4G0, pp 503-505). 

Types of British woodland, A. C. Forbes (Gard. Chronser. 3,20 {1S90), Xo.522, 
p . 782 ).—Describes beech woods and the methods of afforesting. 

Rhine forests and theii management, Rebmann (Ally. Forst. and Jagd. Ztg., 72 
(1890),pp. 381-3SG). 

The aboreal flora of maritime Belgium, L. Berger {Bui. See. cent. Forst Belgique, 
3 (1896), Xo. 12, p. Sb3). 

On the limits of elevation on forest culture in northern Scandinavia and 
vicinity, C. Rabot (Rev. gen. Bot., 8 (1896), Xo. 94, pp. 385-417). 

The natural renovation of pine forests, B. Borggreve (Ztschr. Forst. und Jagdw., 
28 (1896), Xo. 11, pp. 670-679). 

Interesting foreign trees for planting in France, P. Mouillefert (Jour. Ayr. 
Prat., 60 (1896), IT, Xo. 46, pp. 717-721, figs. 4). 

Forests and forest management in Greece, G. N. Cofinas (Re*. Faux et Forets , 35 
(1896), No. 21, pp. 50S-515). 

The exploitation of waste land in Holland ( Forester, 2 (1896), Xo. 5, pp. 72-76). 

Description of the royal forests of Prussia, M. G. Huffel ( Bui. Min. Agr. France, 
5 (1890), Xo. 4, pp. 563-610). 


DISEASES 0E PLANTS. 

Bordeaux mixture, its use in the potato field, L. F. Kinney {Rhode 
Island Sta. BuL 38, pp. 19-58 , jigs. 5 ).—A report is given of the success- 
fill use of Bordeaux mixture in combating the late blight of potatoes, 
yeven applications were given the plants and the disease was almost 
wholly controlled, while all adjoining untreated fields suffered severely. 
The strength of mixture recommended is 1 lb. each of copper sulphate 
and lime and 4 to 8 gals, of water. In the experiment referred to above 
the first application was not made until after the disease was generally 
distributed throughout the field, yet the applications, being made fre¬ 
quently and thoroughly, were able to check its spread almost entirely 
and the crop was not appreciably affected. 
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Full directions are given for tlie preparation and application of the 
Bordeaux mixture. 

Experiments for the prevention of potato rot, J. Hendrick 

(Glasgow and West of Scotland Technical College, Agl. Dept Rpts. 1895 , 
pp. 19, 50 ).—A report is given of 2 series of experiments to test the 
efficiency of Bordeaux mixture in preventing potato rot. Two formu¬ 
las were used in making the fungicide. One, which is called the 2 per 
cent solution, was copper sulphate 4 lbs., limeS lbs., and water 20 gal.j 
the other, called the 1J per cent solution, was copper sulphate 3 lbs., 
lime 14 lbs., and water 20 gal. The plats of potatoes received 1 and 2 
applications of each solution. On none of the plats was the disease 
abundant, although the variety of potatoes grown was one that was 
considered especially liable to disease. 

In the first series there was a gain over the best check plat at the 
rate of 46 bu. per acre m favor of spraying twice with the 1£ per cent 
solution. In the second series the greatest total yield was from the 
check plat, although there was a decrease in the quantity of diseased 
potatoes in every sprayed plat. 

The author appears to regard the results of these experiments as rather 
unfavorable to the use of Bordeaux mixture, but from the detailed 
account it would appear that the applications were not made with suffi¬ 
cient care and thoroughness, and, the amount of disease on the check 
plats being small, the difference between the treated and check plats 
would necessarily be slight. 

On the prevention of smuts, L. Foster (Montana Sta.Bul. 10, pp. 
40-46 ).—Notes are given on experiments conducted for the prevention 
of smut of wheat, barley, and oats. 

The treatments tried for preventing wheat smut were hot water and 
copper sulphate solutions, the details of manipulation being given. The 
best results followed from grain receiving the hot-water treatment, 
although the copper sulphate solutions reduced, and in some cases pre¬ 
vented, all smut. 

In the case of barley and oats the treatments were the same, but as 
no smut appeared in any of the barley plats the results can not be given. 

The oats were treated with hot water at temperatures ranging from 
126 to 150° and varying strengths of solutions of potassium sulphid, 
corrosive sublimate, zinc chlorid, zinc sulphate, potassium bicarbonate, 
and potassium permanganate. The results secured are tabulated, from 
which it appears that hot water was the most effective of the remedies 
tested, and immersion for 10 minutes at low temperatures better than 
less time at higher temperatures. 

Club-root experiments, J. B. Campbell (Glasgow and West of Scot¬ 
land Technical College, Agl. Dept Rpts. 1895, pp. 9,10). —Experiments 
were conducted to test the liability of turnips and Swedes to infection 
by means of inoculation material sown over the drills prior to seeding. 
The tests showed that every one of the 21 varieties was more or less 
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affected, some so badly that the crop was practically worthless. It is 
demonstrated that leaving diseased roots on the ground or planting in 
too rapid rotation will serve to inoculate the subsequent crop. 

It appeared from the foregoing experiment that some varieties were 
more susceptible to the disease than others, and another experiment 
with Achilles and Aberdeen Yellow turnips upon infected land showed 
that the Achilles was the more resistant, producing more than twice as 
many sound roots as the other vai'iety. 

Legal enactments for the restriction of plant diseases, E. F. 
Smith (77. S. Dept . Agr., Division of Vegetable Physiology and Path¬ 
ology Bui. 11) pp. 45 ).—A compilation is given of the laws of the vari¬ 
ous States of the United States and provinces of Canada relating to 
the restriction of plant diseases. 

Twelve States are shown to have some sort of law for the prevention 
of plant diseases, as follows: California, a general law; Connecticut, 
peach yellows; Delaware, peach yellows; Kentucky, black knot of plum 
and cherry; Maryland, peach yellows; Michigan, peach yellows and 
black knot of plum and cherry; Kew Jersey, for a cranberry disease, 
and of general application under special conditions; Kew York, peach 
yellows and black knot; Oregon, a general law; Pennsylvania, peach 
yellows; Virginia, peach yellows; Washington, a general law. 

In addition to the foregoing the laws of Ontario and British Colum¬ 
bia are given. 

Bacterial diseases of plants, V, E. F. Smith ( Amer . Nat., SI ( 1897 ), No. 361, pp. 
84-41). —A review is given of the present state of our knowledge of baeteriosis of 
hyacinths. 

A critical review of the present state of our knowledge of bacterial diseases 
of plants* VI, E. F. Smith {Amer. Nat., 81 {1897), No. 863, pp. 138-138). —The present 
paper deals with the gas-forming wet rot of the potato. 

Smut and bunt, F. Maddox {Agl. Gaz. Tasmania, 4 {1896), No. 6, pp. 93-93). 

A new genus of Myxomycetes, E. Roze {Jour. Bot. France, 10 {1896), No. 34, pp. 
434-436, jig. 1). —Anew genus with 2 species is described— Amylotrogus diseoideus and 
A. ramnlo8U8. The organisms are said to attack the starch grains of the potato, 
causing their destruction. 

Macroaporium solani, F, Fauthey {Rev. Mycol., 19 {1897), No. 78, p. 9). —The 
author notes the occurrence of this fungus in the potato fields of France and sug¬ 
gests the use of Bordeaux mixture for its prevention. 

The diseases of potatoes ( Gard . Chron ., ser. 3, 31 {1897), No. 533, pp. 13,18). — 
Popular notes are given of the more common potato diseases. 

Fungus diseases of sugar cane, C. Spegazzini {Rev. Facultad. agron. y veterin. 
La Plata, 1896; abs. in Rev. Mycol., 19 {1897), No. 73, p. 19). 

Peach rosette, E. E. Bogue ( Oklahoma Sta. Bui. 30, p. 31). —The presence of peach 
rosette within the Territory is reported and the complete destruction of all diseased 
trees is recommended. 

Peach yellows and black knot, A. D. Selby {Ohio Sta. Bui. 73, pp. 198-310, pi. 1, 
figs, o ).—This bulletin, which was prepared with special reference to the require¬ 
ments of a recent law relating to these diseases, gives in popular form a clear and 
concise statement of the present information relative to their cause, symptoms, and 
suggested treatment. A supplement is added in which the text of the law is given. 

TTectria on currant canes, G. F. Atkiyron {Garden and Forest, 10(1897), No. 466, 
p. 34). —Notes are given of an attack on currant canes due to Nectria cinnaltarina and 
Pleoneciria herolinensis . 
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Raspberry anthracnose (Xew Tori State Sta. Itpt. 1894, pp. 681-686 ).—Reprinted 
from Bulletin 81 of the station (E. S. I?., 7, p. 38). 

Carnation rust, H. Weber (Floi'ists’ Exchange, 9 (1807), Xo. 5 , p. 97), —Notes are 
given on the probable cause and conditions favoring the development of this disease. 

To abate carnation rust, F. Dormer (Jmer. Florist, IS (1897), Xo. 4/JO, pp. ,77 7, 
550). —Popular notes are given for the prevention of carnation rust. 

Note on a pine cone deformed by Caeoma conigeuum, N. Patouillakd (Jour 
Hot. France, 10 (189b), No. 43, pp. 880-388, pi. J?).—Descriptive notes are given of 
Caoma coni gen am, n. sp. 

Bordeaux mixture for celery rust (Amer. Oard., 18 (1897), Xo. 110, p. 78). —This 
mixture is said to discolor the celery, and ammoniacal copper carbonate, ■which is 
considered as efficient as Bordeaux mixture, is lecommended. 

Comparative experiments in preventing leaf diseases of grapes (Deut. landw. 
Presse, 23 (1896), Xo. DO, p. 88,1). 

Bordeaux mixture and molasses ( Agl. Gas. X. S. Wales, 7 (1806), Xo. 10, pp. 782, 
733). —Notes are given of the successful use of Bordeaux mixture to which molasses 
was added. It adhered bettor and did not clog the sprayer. 

Winter treatment of fungi and insects (Pacific Tree and Vine, 1896, Dec. 26, 
p. 149). —Notes are given for winter treatment of fruit trees with various washes. 

Spraying pear and apple orchards in 1894 (Xew TorJc Slate Sta . JRpt. 1804, 
pp. 649-6S3, figs. 7). —Reprint of Bulletin 81 of the station (E. S. R., 7, p. 139). 

Observations on the application of fungicides and insecticides (Xew York 
State Sta. Ppt. 1804, pp. 687-706, figs 13).— Reprint of Bulletin 74 of the station (E. 
S. R., 6,p. 739). 

The cucumber and tomato eelworm ( Internal . Jour. Micros, and Nat. Sci., ser. 8, 
7 (1897), Xo. 33, pp. 53-36, pi. 1). —Notes are given of Heterodera radicicola with 
remedies. 

Report of horticultural work, S. A. Beach and W. Paddock (Xeic York State 
Sta. JRpt. 1804, pp. 573, 574). —A brief report is given on the principal lines of work 
conducted during the year. Among those relating to plant diseases observations 
were continued on pear leaf blight, apple and pear scab, and raspberry anthracnose, 
and comparisons of spraying apparatus. 


ENTOMOLOGY. 

The laying of a queen ( Gard. Chron ., 21, No. 5252, p. 41). —A colony 
of bees was watched from January to December, 1891, On January 1 
there appeared to be about 10,000 bees in the hive, at the end of the 
season about 20,000. For the whole time there were about 890 eggs laid 
per day, or for the season of the honey flow (March 3 to August 3) the 
number of eggs per day averaged 1,700. The highest daily average 
was (March 18 to Api il 10) 2,600. 

The colony did not swarm, and over 300,000 bees were hatched and 
passed away. The colony produced 180 pounds of honey. 

The army worm in New Hampshire, 0. M. Weed (New Hampshire 
Sta. Bui. 3.0, pp. 62-75 , figs. 10 ).—In this bulletin the author gives 
a summary of our knowledge of this insect (Leucania unipuncta), 
together with the results of a study of an outbreak in New Hampshire 
in 1896. Serious injury was done in July, especially in barley fields, 
and again in September in fields of Hungarian grass. The moths 
seemed sometimes attracted by buildings and early in August they 
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were trapped by thousands in a projecting porch. A thousand were 
killed, placed in a heap, and photographed. 

Among the natural enemies the author notes especially the robin, 
blackbird, bobolink, meadow lark, the black ground beetle, the tackinid 
and ichneumon flies, and ground spiders. To the action of these, he 
thinks, is due the strange disappearance of this vexatious pest fre¬ 
quently noted. 

As remedial measures he recommends (1) spraying with kerosene 
emulsion, (2) trapping in ditches and trenches, (3) fencing out, (4) poi¬ 
soning with Paris green, the powder being applied with a duster or 
insect-powder gun, (5) drawing the rope, and (6) burning over grass 
lands. 

Notes on the recent invasion of the army worm, T. H. Lowe, 
{New York State Sta. Bui 104, n. ser., pp. 121-129, pis.2, Jigs. 2). —Notes 
are given on the recent serious invasion of the army worm (Leucania 
unipuncta ), it having been reported from 28 counties, representing the 
more important agricultural sections of the State. The insect is popu¬ 
larly described and its life history given, together with notes on the 
injury which it causes and on its natural enemies. 

The author suggests for checking the army worm the plowing of deep 
farrows around infested fields or in front of the advancing insects. In 
pasture fields where the surface of the ground is comparatively even 
and the soil is firm, the caterpillars may be crushed by a heavy roller. 
Spraying of crops with a strong mixture of Paris green and water may 
also be resorted to. In this case it is not necessary to spray more than 
a strip about a rod wide in advance of the caterpillars. 

The palmetto scale, T. D. A. Cockerell {Garden and Forest, 10 
{1897), No. 464, p. 19). —A letter states that the palmetto scale has 
been observed on the Pacific Coast on the leaves of palms from Mexico. 
The palms were thought to have come from Mazatlan, where they were 
growing wild, about 75 to 100 miles inland. These Mexican specimens 
represent a variety (Mexicana) distinguished from the Florida form by 
the female (under the scale) being orange yellow, and the ventral 
grouped glands, numbering iu caudolaterals, 14 to 17; in mediolater- 
als, 11 to 15; and in cepkalolaterals, 7 to 10. For horticultural purposes 
the two forms may be treated as one. 

Dactylopius or mealy bugs, T. D. A. Cockerell (Set. Gos., n. ser., 
3 {1897), No. 32, pp. 199-201, Jig. 1 ).—A short, semipopular account of 
the mealy bugs, with remarks on their study in Europe and elsewhere, 
and upon books for the student of coccids. Descriptions are given of 
a new species, Dactylopius liehensioides, found at Fort Collins, Colorado, 
on the flowering stem of Artemisia frigida, September 25,1896, by O. 
P. Gillette, and of one described originally by Maskell and Newstead 
in 1893, from specimens found in Demerara and observed by G. C. 
Davis on palms in a hothouse in Michigan. A very brief descriptive 
list is also given of 24 species of Dactylopius thus far known to occur 
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in Europe, either native or in hothouses. The figure represents the 
new species in a sac on a twig of artemisia. 

Biology of the cockchafer ( Rev. Sei ., ser . L, 7 {1897), No . 1, pp. 
^7 ? os).«.Some observations on the life history of Melolontha vulgaris. 
Older authors are criticised and the eggs, larva, nymph, and imago 
described anew. The main point made is that the adult insect lives 
from 45 to 62 days, much longer than lias previously been described. 
A few observations are also made on the destruction of white grubs. 

Insects injurious to stored grain and cereal products, A. L. 
Quaintance {Florida 8ta. Bui . 36, pp. 358-3b5, Jigs. 10 ).— In this are 
given mostly compiled short popular accounts and descriptions of the 
Angoumois grain moth {Oelechia cerealella ), the meal snout moth {Py- 
ralis farinalis), the Mediterranean flour moth {Ephestia Jcuehniella ), the 
Indian meal moth ( Plodia interpunctella ), the granary weevil {Galandra 
granaria), the rice weevil {0. oryza ), the bean weevil {Bruchus obtectas), 
the Chinese cowpea weevil {B. chinensis ), the four spotted bean weevil 
{B. quadrimaculatus ), the pea weevil {B. pisi), the slender horned flour 
beetle {Echocerus mcixillosus), the confused flour beetle (Triboliim con- 
fustum ), the rust red flour beetle [T. ferrugineum ), the red grain beetle 
{Gartharfyis gemellatus ), the corn silvauus {Silvanus surinamensis), the 
grain eating brachytarsus [Br achy tarsus alternates), and the catorama 
flour beetle {Catoramapunctulata). 

Of these the rust red flour beetle and the corn silvanus, besides their 
usual destructiveness to cereals, etc., are mentioned as serious museum 
pests. The confused flour beetle is said not to be present in great 
numbers, but may become so, while the meal snout moth and the Med¬ 
iterranean flour moth, which are at present not known to occur in 
Florida at all, may be expected at any time. 

The grain eating brachytarsus is reported for the first time as injuri¬ 
ous to stored grain; the larvie have previously been supposed to be 
parasitic on scale insects and coccids. But it has been found feeding 
in larval and adult condition in stored cowpeas and English peas, and 
doing serious damage. 

The most injurious of this list are the Angoumois grain moth and the 
rice weevil. 

Fully 20 per cent of all corn stored in granaries, the author esti¬ 
mates, is destroyed by insects, which signifies an annual loss to the 
State of $492,598.15. 

As a remedy the use of carbon hisulphid is recommended. 

Some Mexican and Japanese injurious insects liable to be 
introduced into the United States ( U '. S. Dept. Agr ., Division of 
Entomology Bui. 4 , tech, ser., pp. 56, Jigs. 6). —This bulletin consists of a 
series of articles, 3 of which relate to Mexican insects, 1 specifically to 
Japanese insects, and 2 to insects which may enter this country mainly 
from Japan, but also from other Pacific ports, principally Hawaii and 
Australasia. 
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A report is given by 0. H. T. Townsend of a trip in Mexico to investigate 
the insects of economic importance. The author visited various regions 
from which produce is shipped and investigated the injurious insects 
which are liable to be introduced into this country. Lists of species 
are given, together with the plants which they frequent and notes on 
their economic importance. Attention is called to several species of 
scale insects which are especially destructive and, in the author’s 
opinion, liable to be introduced into this country. It is suggested that 
all plants, fruits, stored grain, roots, and vegetable products of any 
description be inspected before crossing the border into the United 
States. 

The insects affecting stored cereal and other products in Mexico are 
listed by F. EL Chittenden and notes given on their economic impor¬ 
tance. 

Notes and descriptions of new Coccidie collected in Mexico by C. H. T. 
Townsend are given by T. D. A. Cockerell, in which 12 species and 
varieties are described. 

A list of scale insects found upon plants entering the port of San 
Francisco is given by a quarantine officer of the State Board of Horti¬ 
culture of California, A. Craw, including the name of the species, 
country from whence it came, and the trees and plants frequented by it. 

Descriptions of some Coccida* found by A. Craw in his quarantine 
work at San Francisco are given by T. D. A. Cockerell, in which 5 new 
species are described. 

Descriptions and notes of some new species of Japanese Goccidae are 
given by T. D. A. Cockerell, in which new genera and species are 
described. 

Report of entomologist, I, T. D. A. Cockerell {New Mexico Sta. 
BuL 19, pp. 99-118, Jig. 1 ).—The author gives an account of the locali¬ 
ties visited during the past year and the insects noted at each place. 

Special attention is called to Howard’s plum scale ( Aspidiotus how - 
ardi), a description of which is given and characters drawn up whereby 
it may be distinguished from a nearly related species, A. ancylus. 

Notes are given on the San Josd scale and its distribution, with 
directions for preventing its spread, jyid also notes on the codling 
moth ( Garpocapsa pomonella ), grapevine leaf hoppers {Typhlocyba 
coloradensis and Dicraneura cockerellii ), wild cherry webworm ( Clisio - 
campa fragilis), sugar beet worm (Loxostege sticticalis ), tomato worm 
(JEeliothis armigera ), apple twig borer ( Amphicerus bieaudatus ), and 
small case bearers (Coleophora Jietcherella and C. malivorella). 

Annual report of the zoologist for 1896, C. Warbtjrton {Jour. 
Boy. Agr . Soc. England , ser. 3 , 7 {1896), pp. 761-772, Jigs. 3).— A report 
containing more or less original descriptions and notes on the cutworms 
{Agrostis segetum and A. exclamationis ), the apple blossom weevil 
(Anthonomus pomorum ), a leaf-eating weevil {Phyllobius). the apple 
aphis or green fly, the pear midge {Diplosis pyrivora ), the seaside 
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weevil or traveling gang (Pliilopedon (Ciicorrhinun) germinatus), a beetle 
infesting malt sacks (Tribolium ferrugineum ), the death’s head moth 
(Acherontia atropos),tiiQ swift moth (Ilepialus lupulinus), the cockxoach 
(Pliyllodromia german tea), the asparagus beetle (Crioceris anparagi), 
tortrix, wireworm, the sheep bot ily ((Kstrun ovis), the frit iiy ( Antho - 
myia radicitm), the pear sawily (Eriocmnpa limacina), and the garden 
chafer (E. horticola). 

As a remedy for cutworms, hand picking, harrowing the ground 
frequently, dressing with manure just beiore a rain to push the plants 
through the attack, and a thorough stirring of the land after harvest¬ 
ing the crops, are recommended. For apple pests he recommends 
banding the trees in the fall, cleaning the trunks in winter, spraying 
with an arsenic preparation in spring, and attending to the ground 
beneath the trees. For the pear midge he advocates extermination, 
even at the expense of an entire crop, by stripping off the fruit before 
the insect has left it, and such treatment of the ground m winter as will 
destroy the pupa?. 

The seaside weevil, hitherto not recorded as an agricultural pest, is 
mentioned as found affecting crops. As remedies are recommended the 
destruction of the natural food plant, the hound’s tongue (Cynoglossum 
officinale ), from the neighborhood of the fields likely to be affected, or, 
since the insect is wingless, fencing with tarred boards, also shaking off 
into bags, washing with quassia, infusion, or the introduction of an 
army of chickens. 

A decoction of the leaves of foxglove is noted as having been suc¬ 
cessfully employed against the asparagus beetle (Crioceris asparagi). 
Further, it is noted that in a grove of oaks, badly infected with tortrix, 
the trees that escaped proved to be Quercus robur peduneulata. 

An emulsion for chicken lice ( Indiana Farmer, 32 (1897), Xo. 1, 
p. 7).—One and a half gallons of kerosene are soaked through lbs. 
of pyretlirum and to 1 gal. of the resulting extract 1 lb. of soap is 
added, and the whole churned until emulsified. Dilute this with 3 parts 
of water before using. 

Practical entomology, A. I). Hopkins and W. E. Bitmsey ( West 
Virginia Bta. Ihth U,pp. 217-S25 ).—This bulletin, which describes the 
insects injurious to farm and garden crops, the character of the injury, 
the insect causing it, and the remedy, is designed especially for the 
practical farmer and gardener desiring a work of reference in which is 
plainly stated information on some of the more important facts with 
reference to insects injurious to cultivated plants. It is also intended 
to be of service to the young student of economic entomology who 
desires a simple guide to the study of common insects and the nature of 
their injuries. 

The insects and injuries are classified according to the plant and part 
of the plant which they frequent, and the descriptions are clearly drawn 
without the use of any unnecessary scientific terms, the technical names 
being given in footnotes. 
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A chapter is given on remedies, in which numerous formulas are 
included, with directions for preparation and use. 

To keep out moths, G. W. Williams (St. Louis Jour. J gr., .*7 \1697 ), Xo. 3, pp. 
<i*, i 0-—This describes a screen room for working with comb frames. 

Some of the needs of bee keepers of southern California, C. C. Aldrich 
{Pacific Rural Press, 51 l 1897), Xo. 3, p. 38). —Advises the migratory system for 
uncertain climatic conditions. 

On the host animals of the Nycteribidae : Strebla and Megistopoda, V. von 
Ruder (Ent. Xachr'2 {189G), Xo. 21, pp. 321-324). 

The tent caterpillar, C. M. Weed (Xew Hampshire St a. Bui. 36, pp. 4u-59, figs. 
14). —A popular bulletin in which the history and life history of the tent caterpillar 
(( Ihiocampa amerioana), its diseases and other natural enemies, and methods for its 
destruction by burning and spiayiug are given. 

*The larger cornstalk borer, L. O. Howard ( U. 6. Dept . Agt\, Division of Ento¬ 
mology Circ. 16.pp. 3, figs. 3 ).—The author gives the description, distribution, natural 
history, habits, and amount of damage caused by the larger cornstalk borer (Dia- 
traa saceharalis), and suggests remedies for preventing its attacks. 

The peach tree borer, 0. L. Marlatt ( C. S. Dept . Jgr., Division of Entomology 
Circ. 17, pp. 4, fig . 1). —Description, natural history, and habits of tlie peach tree 
borer ( Sanniua exitiosa) are given, with suggestions for its prevention 

Borers (Elorida Jgr., 24 {ISO7). Xo. 3, j>. 35 ).—Recommends removing borers with 
wire and coating uound with rubber paint or pine tar. Cautious against using 
carbolic acid or dendrolene.’ 1 Lime and sulphur are better. Caustic potash is 
harmful. 

Melon louse. E. E BoGrE (Oklahoma Sta. Bui. 20, pp. 22. 38). —Brief descriptive 
notes are given on the melon louse {Aphis cucumeris ), and directions are given for its 
destruction either by means of kerosene emulsion or by the use of fumes of carbon 
bibulphid. 

A Lecanium scale infesting plum trees in western New York, V. H. Lowe 
{Xew York Slate Sta. Itpt. 1894, pp. 782-734). —A brief description of 8 experiments 
in the application of kerosene emulsion of different strengths for the repression of 
this insect. The cost of the different applications is given, bnt the author’s studies 
were not carried, sufficiently far for a detailed account of the life history of this 
insect, nor for a definite statement as to the percentage of scales killed by the 
treatment employed. 

The San JobS scale, F. M. Webster (Ohio Sta. Bui. 72, pp. 211-217, figs. 4 ).—A 
brief illustrated description is given of the San Jose scale (Aspidiofus pernicious), 
-with notes on its life history, remedies, and a list of trees and other plants known 
to be infested by it. The act of the State legislature relating to the San Josd scale 
is quoted. 

Oyster shell and San. Jos 6 scale {Farmers? Review, 28 (1897), Xo. l.p. 5).—Gives a 
popular method for distinguishing the two. 

The woolly aphis ( Garden, 6 (1897), Xo. 1312, Jan., pp. 20,21). —The ravages of the 
woolly aphis ( Schizoneura lanigera) have decidedly increased in England within the 
last few years, and seriously affect the orchard and apple plantations wherever trees 
have been neglected. 

Insects affecting late cabbage, notes on the stalk borer, and insecticides, 
F. A. Sirrtne {Xew York State Sta. Rpt. 1894, pp. 737-7bo, pis. 3). —This is a reprint of 
Bulletin 8*3 of the station (E. S. R., 7, p. 144). 

Some Insects injurious to squash, melon, and ououmber vines, and the aspar¬ 
agus beetle, V. H. Lou e {Xew York State Sta. JRpt. 1S94, pp. 711-731, pis. 4, figs. 3). — 
This is a reprint of Bulletin 75 of the station (E. 8. R., 6, p. 833). 

Art acarine parasite of the vine, J. Per rag D ( Compt . rend. Soc. Biol. Paris, 1896, 
Deo. 26). —Relates to Giardins vitis . 
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Predaceous and parasitic enemies of aphides (including a study of Hyper¬ 
parasites), II. C. A. Vine ( Internal . Jour. Micro*, and yeti. Sciscr. 3, 6 (1396), Xo. 
S3, j>p. 369). 

System of the North American Lepidoptera, A. R. Guoik (Ilildeslieim Mitt. 
Rimer-Museum, 1300, Xov., pp. l). 

Systematic revision of the European species of the family Culicidae, E. 
Ficalhi (RuL Soc. Ent. T1al. t 27 (ISOS), p. 3S; 38 (1896), pp. 168-196, pi. 1 ).-In Part I 
the systematic arrangement of the European species is considered; m Part IT the 
anatomy is treated at length; and in Part III, which is not completed, the general 
relationships of the Culicidtc and other Ihptern are considered. 

Review cf the known Palearctic species of the Coleopterous genus Bracky- 
leptus, E. Keiti'KR (Ent. Xachr., 21 (189(1), Xo. 19, pp. 393-296). 

The parasitic hymenopterous fauna of Ottawa—Froctotrypidee, W. H. Har¬ 
rington (Ottawa Naturalist, 10 (1890), No. 9, pp. 174-178). 

Contiibution to the lepidopterous fauna of the Canary Islands, II. Rebel 
(Ann. V. l\ Xat. Hist. Hofmuseums, It (1890), No. 2,pp. 101-149, pi. t). 

The Hemiptera Heteroptera of the British Islands, VIII, J. Edwards (London : 
1896, pp. 12, 223-2)1, p7s. 2). 

Bibliography of the more important contributions to American economic 
entomology, V, »S. Henmiaw ( V. S. Dept. Agr., Division of Entomology, pp. 179 ).— 
This is the concluding part of the bibliography of the more important writings of 
Government and State entomologists and other contributors to literaturo on Ameri¬ 
can economic entomology, and includes the authors from L to 52. Brief annotations 
are given after each reference, nidi eating the scope of the publication referred to. 
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Dietary studies at Purdue University in 1895, W. E. Stone; 
comments by W. O. Atwater and G. D. Woods (T. M. Dept. Ayr., 
Office of Experiment Stations J>nL S3, pp. 3S ).—Two dietary studies, one 
of a teacher’s family and one of a mechanic’s family in Indiana, were 
made in the customary manner (E. S. 11., 7, p. 148). A number of 
Indiana foods were analyzed. The composition of other foods was com¬ 
puted from standard tables. Tables are given showing the amount of 
food purchased, wasted, and eaten, its cost, composition, and fuel value. 
The results of these studies are briefly summed up in tlie following 
table: 

Results of dietary studies—food eaten per man per day. 


Teacher'» family.. 
Mechanic's family 


Nutrients 



rrou*iii. j 

r au. 

1 (Jarholiy* I 
l dratca. 

value. 

Cents, t 

Ora ms. 

Grams . 

Grams. 1 

Calorics. 

18 

106 1 

102 

340 

2,780 

26 | 

90 1 

134 

1 408 1 

3,285 


In the comments on these dietaries the results are compared with 
results of similar studies made in other localities in the United States 
and with the generally accepted dietary standards. 

“ [These results] show very plainly that the more costly dietary is not necessarily 
the more attractive or nutritions. It could not he said that the tinner’s dietary. 
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which cofat 26 ctb. per flay, was in any way preferable to that of the teacher's family, 
which cost 18 cts. per clay. On the contrary, the latter vas the more rational and 
substantial. . . . 

“The dietary of the teacher's family constitutes an exceptionally good example 
of intelligent and economical management, securing at the s mie time excellent 
living. The tinner's dietary was in no way an exception, hut Is probably quite 
ti pical of the manner of living of the great majority of wage earners of the better 
class." 

Composition and digestibility of linseed meal, II. Snyder (Min¬ 
nesota St a. Bui . 17, pp. 20-30, fig. 1 ).—Two digestion experiments were 
made with 2 pigs weighing about 170 lbs. each. The ration consisted 
of li lbs. linseed meal (old process) and 9 lbs. of raw potatoes per day. 
The digestibility of the potatoes had been determined in a previous 
experiment. The linseed meal was mixed with a little water, and the 
sliced potatoes added. The pigs did not relish such large quantities of 
linseed meal, and in order to make them eat the ration A oz. of shorts 
per day was added. The average coefficients of digestibility were as 
follows: Total dry matter 77.5 per cent, ash 10, crude protein 80. fat 80, 
crude fiber 12, and nitrogen-free extract 85. Linseed meal is found to be 
slightly less digestible than corn meal and as digestible as wheat, barley, 
shorts, or bran. 

Linseed meal and the old and new process of manufacture are dis¬ 
cussed at some length. The value of the manure produced by the 
animals in the above experiment is noticed elsewhere (p. 575). 

Comparative feeding value of linseed meal (pp. 25-30).—In a table the 
author states the digestible nutrients and heat units which can be pur¬ 
chased for 61 when grain and milled products are at various prices. 
The feeding value of linseed meal and other feeds is briefly discussed 
as well as the effects of linseed meal upon the quality of butter and its 
use in a ration for dairy cows. 

The food value of corn scorched by hot winds, (t. L. Holter 
(Oklahoma Sta. Bui. 20, pp. 9-1 7).—The corn was from a field which 
suffered from hot winds. The blades curled up and the corn ceased to 
grow. A short time afterwards there were abundant rains, but the corn 
never recovered. The yield of ears of scorched corn was about one- 
tenth, and the fodder produced not more than two-thirds of an average 
crop. 

“The corn under consideration was not so badly scorched that it was 
made unpalatable. It had the appearance of ripened corn ready to be 
cut. The fodder was fully as succulent as corn fodder is when it becomes 
fully matured, and certainly was an improvement, as far as appear¬ 
ances go, over fodder that has been badly frosted/' 



In the following table analyses are given of the water-free substance 
of the whole plant without ears, the blades and husks, the ears, and 
the stalks of corn scorched by hot winds: 


Composition of corn scorched hi/ hot winds in the summer of 1804. 


■ 

Ash 

Wate 

Piotem. 

i fieo snhstmee. 

Nitrogen 
Film 1 iito 

c\tiaU 

Fat 


Per cent 

Pei cuit. 

Pei cmf 

Ptru nt 

Per cent 

Whole plant, without cars. 

0 62 

12.50 

30.29 

39 10 

2.23 

BladesAiidlmskb . - --- 

7.37 

10.23 

28 75 

50 2 ‘) 

3 16 

Wliolt ears . 

2 23 

14.83 

5 88 

72 82 

4 24 

Stalks only. 

7 22 

. 

8 04 

1 

36.02 

45 36 

1 

2 46 


For the sake of comparison, the author gives analyses of cornstalks, 
corn stover, and whole ears from an average crop raised under normal 
conditions. The calculated dry matter per ton and digestible dry mat¬ 
ter per ton in the whole plant of scorched corn, the blades and husks, 
the whole ears, and the stalks are also given. 

The author concludes that scorched corn has a feeding value, and 
should always be utilized. 

On the influence of the addition of fat and of starch to the 
ration upon the assimilation of nutrients and upon the meta¬ 
bolism and gain of nitrogen in the animal body, A. Wicks and 
H. WEISKE (Ztschr. physiol. Client., 22 (1<S’9&), A o. 2,pp. 130-152). —This 
is a continuation of work previously reported (E. S. R., 8, p. 321). The 
author tested the influence of the addition of fat and of starch to a 
ration containing an abundance of protein and fat. The experiment, 
which was divided into 3 periods, was made with the same sheep as the 
previous series. The sheep weighed at the beginning 52 and 41 kg., 
respectively. During the whole experiment sheep No. 1 was fed a basal 
ration of 800 gm. of meadow hay and 200 gm. of flaxseed (from which 
part of the oil had been removed), and sheep No. 2, G50 gm. of meadow 
hay and 200 gm. of flaxseed. The experiment proper was preceded by 
a preliminary test of 8 days. 

During the first period, which lasted 8 days, the sheep were fed the 
basal ration only. In the second period, which lasted 0 days, sheep 
No. 1 was fed 146.4 gm. of starch per day in addition, and sheep No. 2, 
50 gm. of olive oil, an isodynamic quantity of fat. During the third 
period, which lasted 9 days, sheep No. 1 received 60 gm. of olive oil 
per day in addition to the basal ration. It was the intention to feed 
sheep No. 2 an isodynamic quantity of starch during this period, but 
the authors were not able to complete the experiment. The water 
drunk was recorded each day. 

The food, urme, and feces were analyzed. The results of the experi¬ 
ment are expressed in detail in tabular form. The coefficients of 
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digestibility of the rations in the different periods are given in the 
following table: 

Coefficients of digestibility in experiments with sheep. 


Animal. 

Dry 

matter. 

Or came 
sub¬ 
stance, 

1 Protein 

Fat 

Crude 

fiber. 

Xitro- 

gen-free 

extract. 

Ash. 


Percent 

Per cent. 

Per cent 

Percent 

Percent. 

Pet cent. 

Percent. 

Hay and flaxseed .. Xo. 1_ 

61.18 

67.49 

7,1.15 

70 so 

02.67 , 

63.50 

26.13 

Do. Xo 2.... 

64.07 

67 44 

71.47 

81.46 

62.13 | 

64.79 

24.60 

Haj, flaxseed, and i 
starch . 1 Xo. 1_ 

67.28 

70.27 

69 19 

78. OS 

60.08 ] 

72. b9 

26.35 

Hav, flaxseed, and i 
olive oil. Xo.l- 

63.44 

GC.53 

71.58 

87.78 

62.10 

1 58.77 

25.10 

Do. Xo. 2- 

64.67 

67.76 

72 02 

88.43 

65.66 

i 

59.81 

1 

25.63 


The daily nitrogen balance for each period is shown in the following 
table: 


Xitroyeu balance in experiments with bheep. 


Hay and flaxseed. 

Do. 

Haj, flaxseed, and starch 
Haj, flaxseed, and oil.... 
Do . 




Xitrogen in— 


Aiiiui.il* 

Food. 

Trine. 

Fe« es. 

Crain. 

Xo.l... 

Grams. 
22 04 

Gram*. 
13.16 

f fra ms. 
5.92 

Gram «, 
0.96 

Xo. 2... 

19.39 

13 11 

3.53 

0.75 

Xo.l... 

22 04 

13.59 I 

6 si 

1.64 

Xo.l... 

22.04 

14.75 

6.27 

1.02 

Xo 2... 

19.39 

12 58 

5.43 

1.3* 


The author’s conclusions may be briefly summarized as follows: 

The addition of starch to the ration diminished the digestibility of 
protein and crude liber. The addition of fat to the ration exercised no 
influence on the digestibility and assimilation of protein and crude 
fiber, but diminished the assimilation of fat. The addition of starch 
and fat to the ration did not cause as great a gain of nitrogen as when 
added to a ration containing little fat and i>rotein. Starch was a better 
protector of protein than isodynamic quantities of fat. 

The experiment is discussed at length in its relation to the previous 
work of the authors and of others. 

On the influence of the addition of increasing quantities of fat 
to the ration upon the metabolism and gain of nitrogen in the 
animal body, A. 'STicke and H. Weiske ( Ztschr, physiol. Chem. f 22 
(1896), Xo. 3, pp. 265-277 ).—This experiment is a continuation of the 
work reported above and was made with the same sheep and under the 
same general conditions. Sheep No. 1 weighed at the beginning of 
the experiment 69 kg., and received during the whole time a basal 
ration of 1,000 gin. of meadow bay and 250 gm. of linseed cake. 
Sheep No. 2 weighed 56.5 kg., and was fed a basal ration of 750 gm. 
of meadow hay and 200 gm. of linseed cake. During the first period, 
which lasted 7 days, each sheep was fed the basal ration, without any 
additional food. During the second period, which lasted 5 dayvs, GO gm. 
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of olive oil was added to the ration of sheep No. 1 and 50 gm. to that 
of No. 2. In the third period, which lasted 0 days, the amount of oil 
was increased to 120 gm. and 100 gin., respectively, and in the fourth 
period, which lasted 5 (lays, to 180 gm. and 150 gin., respectively. 

The coefficients of digestibility of protein are given for each sheep 
(luring each period in the following table: 

Coefficients of digestibility of protein in experiments loith sheep. 

Animal. Protein. 


Per cent. 

Hay and linseed cake....... No.l... 1 7124 

Do. No 2-1 09.56 

Hay, linseed cake, and 60 gm. of olive oil. No. 1 — 70 83 

Ha.v, linseed cake, and GO gm. of olive oil. No. 2-• 69 24 

Hay, linseed cake, and 120 gm. of olive oil. No. 1- 1 72.22 

Hay, linseed cake, and 100 gm. of olive oil. No. 2— I 69.00 

Hay, linseed cake, and 180 gm. of olive oil. No. 1 ...I 70 01 

Hay, linseed cake, and 150 gm. of oiivo oil. No 2_ 70 84 


The daily nitrogen balance for each sheep for each period is given 
in the following table: 


Nitrogen balance per day in experiments with sheep . 



Animal. 

Nitrogen ii 

Food. ! Urine. 

1 

l— 

Feces 

Gain ( f-> 
or 

loss (—). 



O rams. 

Oram s 

Grams 

Grams 

Hay andlinseed cake... .... 

No. 1.... 

31.65 

22.00 

9.10 

+0.55 

Do. 

No. 2.... 

24.42 

17.51 

7.43 

— .52 

Hay, linBeed cake, and 60 gm. of olive oil.i 

No. 1- 

31.65 

20.92 

9.23 

+1.50 

Hay, linseed cake, and 50 gm. of olive oil. 

No. 2.... 

24.42 

17.07 

7. 51 

— .16 

Hay, linseed cake, and 120 gm. of olive oil. 

No. 1.... 

31.65 

19.01 

8. 79 

+3 85 

Hay, linseed cake, and 100 gm. of olive oil.1 

No 2.... 

24.42 

16.14 

7.57 

+ .71 

Hay, linseed cake, and 180 gm. of olive oil.1 

No 1.... 

31.65 

18.62 

9.49 

+ 3.54 

Hay, linseed cake, and 150 gm. of olive oil.| 

No.2.... 

24.42 

15.18 

7.12 

+2.21 


The authors discuss the experiment at length. The following are 
the principal conclusions: 

The amount of water drunk was increased by adding fat to the ration, 
though not proportionately to the amount added. The addition of fat 
to the ration diminished the excretion of nitrogen in the urine, and this 
decrease was greater the more fat was added, the limit being reached, 
in the author’s opinion, the first day of the fourth period. In the last 
days of the fourth period the excretion of nitrogen in the urine increased 
to about the same as when no fat was added to the ration, though this 
fact is not shown by the averages quoted above. The addition of the 
maximum quantity of fat to the ration did not influence the digestibility 
and assimilation of protein, as was the case when large quantities of 
starch were added. 

The distribution of nitrogen in meat, Salkowski and G-eiske 
( Centbl . med. Wiss., 1896 , No. 48; abs. in Ztschr. Fleiseh- und Milchhyg ., 
7 {1897), No. 4 , jyp. 76 , 77).—All meat contains some nitrogen which is 
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not in the form of nutrients. The author found that 113 per cent of the 
total nitrogen of meat was nitrogen of extractives, including nitrogen 
of nonalbuminoid compounds which will not coagulate. This contains 
not only the meat bases but also protein substances, i. e., albmnoses 
and peptones, and sarco-phosphoric acid recently discovered by Sieg¬ 
fried. If the meat is extracted in the heat this portion of the nitroge¬ 
nous substances also contains gelatin. 

The protein compounds of muscle plasma, ton Furth (Arch. 
Path, und Phannalol., 30; aha. in Pent. Tierarztl. Wochensch., 4, Xo. 3 ; 
Ztachr. Fleisck- und MUchhyg^ 7 ( 1807 ), No. 70). —The author finds 

that muscle plasma contains about 20 per cent of paramyosinogin (Hal¬ 
liburton) and 75 to 80 per cent of myosinogin (Halliburton!, and also, 
in the case of frog muscle plasma, myogenfibrin. This is sometimes 
found in smaller quantities in the muscle plasma of warm-blooded ani¬ 
mals. In the author’s opinion, Klihne’s myosin is the same as Halli¬ 
burton's paramyosinogin. 

Relation of sex in thoroughbred calves, P. Collier (Xeic York r 
/State 8ta. Rpt 1SD4^ pp. 125-132). —To collect data on this subject cir¬ 
cular letters were sent to leading breeders of thoroughbred stock of the 
different breeds. As a result the data are compiled for 68 herds, includ¬ 
ing 10 breeds, 769 cows, and 3,614 calves, showing number of calves of 
each sex produced by the cows of each breed in each period of lactation. 
A summary of these data is given in the following table: 


Proportion of calves of each sex. 


Breed. 

i Number 
of cows. 

Number 
of calves. 

Number 1 Number 
of bulls, of heiters. 

Per cent Per cent 
of bulls, of heifers. 

Jersey... 

254 

1,273 

583 1 

690 

45.8 

54.2 

Holstein-Friesian. 

209 

1,040 

317 1 

523 

1 49.7 

50.3 

Guernsey. 

110 j 

451 

211 j 

240 | 

; 46.8 | 

53.2 

Shorthorn. 

95 

358 

180 | 

178 , 

f 60.3 1 

49.7 

Red Polled. 

51 1 

259 

118 1 

141 

45.6 , 

54.4 

Ayrshire... 

21 j 

140 

77 

63 

, 65.0 

45.0 

Am oilcan Holdemess. 

3 

8 

3 , 

5 

! 37.5 , 

62.5 

Devon. 

4 

8 

4 1 

4 

50.0 

50.0 

Aberdeen Angus. 

5 ! 

16 ’ 

7 

9 

1 43.8 , 

56.2 

Gallo waj. 

10 

33 

16 

17 1 

1 48.5 1 

51.5 

Jersey grade. 

l 7 

28 

14 

14 

50.0 

50.0 

Total. 

700 

3,614 

1,730 

1,884 

47.9 

52.1 


The bearing of these data on certain theories is discussed. Dividing 
the time under observation into 4 periods shows the following in regard 
to the proportion of males and females: 

Percentages of male ami female births in differetii j^riods of lactation. 


Period. 1 


Males. Female's. 


Per ant .. ZV r cent. 

1 First, ^pnnfl, and third periods of lactation. 47.7 52.3 

2 Fourth, fifth, and sixth periods of lactation. 48. li 51.5 

3 Seventh, eighth, and ninth periods of lactation. 40.9 i 53.1 

4 Tenth, eleventh, twelfth, and thirteenth periods of lactation. 47."» i 52.5 
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“The above shows a very slight increase m the percentage of females, with an 
Increase in the age of the cows. 

“In the data collected no fact is so prominently indicated as the prepotency of the 
cow in determining the sex of her offspring. As a rule it is seen that the numbers of 
males and females are nearly alike, the latter being in an excess of 8.9 per cent; but 
among the returns received many instances point emphatically to the predominating 
influence of the 1 cow herself. . . . 

“There were recorded 62 twin calves, or 1.72 per cent of the total number of 
calves. Of theso twins 27, or 45 per cent, were bull calves, and 33, or 55 per cent, 
heifers, and 16, or 26.7 per cent, were free-martins. . . . 

“In regard to the bearing of twin calves the same evidence is seen of individual¬ 
ity of the cow."’ 

Numerous interesting instances of the preponderance of one or the 
other sex and of twin births are cited to show the influence of individ¬ 
uality. 

Sheep-feeding experiments with different nitrogenous feeding 
stuffs with and without the addition of salt, E. Wolff, J. Mayer, 
Sieglin, and Kreitzhag-e (Landtc. Jahrb25 (1896), fro, 1, jpp . 175- 
193 ),—These experiments, which are in continuation of work previously 
reported (E. S. It., 4, p. 974), were made with 4 2-year-old grade Wiirt- 
temberg sheep, weighing 52, 50, 49.5, and 47 kg., respectively. The 
nitrogenous feeding stuffs compared were barley and field beaus. The 
beans and barley were usually fed dry, but in some cases were soaked 
for 24 hours. They were added in increasing amounts to a basal ration 
of meadow hay. In general each ration was fed with and without salt. 
The experiment was divided into G periods of 32, 21, 28, 20, 37, and 25 
days, respectively. 

Full data for each sheep for each period are given in tabular form. 
The arrangement of the rations and the coefficients of digestibility for 
each sheep for each ration are given in the following table: 

Coefficients of digestibility with and without salt. 


i 

i 


Sheep 

No. 

Dry 

matter. 

Organ¬ 
ic sub¬ 
stance. 

Pro¬ 

tein. 

Fat. 

Nitro 
gen free 
extract 

Crude 

fiber. 

A sli. 




Per. et. 

Per. et. 

Per ct. 

Per. et. 

Per. et. 

Per . ct. 

Per. et. 

i 

Ilay with halt. 

1 

50.32 

58.77 

50.94 

43.25 

02.83 

55. M> 

21.06 


Do. 

2 

50.14 

58.48 

49.92 

42.43 

02.94 

55. 20 

22,87 


Do. 

3 

58.35 

00.51 

53.31 

44.00 

04.42 

57.72 

27.77 


Do.. 

4 

56.87 

59.10 

52.82 

38.63 

63.70 

55.38 

25 27 


Average. 


56.92 

59.22 

51.75 

42.24 

63 47 

56.00 

24.39 

2 

TTsiy without salt. 

1 

58.71 

61.08 

54.50' 

43.03 

~64.1« 

"58.28" 

22.~02 


Do. 

3 

60.44 

62.51 

57.26 

46.07 

60. 07 

CO. 66 

30.08 


Do. 

3 

57.37 

59.66 

54. 90 

42.85 

03.50 

56.12 

21.52 


Do. 

4 

59.28 

61.52 

53.51 

41.74 

05.55 

59.03 

26.42 

l 

Average. 


58.95 

61.19 1 

1 55.04 

44.22 

, 64.93 

58.52 

, 25.76 

3 

Hay and barley without salt. 

1 

83.76 

~86.75" 

75.28 

85.24 

91.68 

18.34 1. 


Hay ami beans without Balt. 

3 

86.91 

87.03 ! 

86.53 

100.00 

93.37 

40.07 

90.38 

4 

1 Hay and barley with salt. 

1 

71.05 

73.94 

60.01 

58.57 

80.55 I 

59.39 

25.46 


Do. 

2 

71.76 

73.91 

69.76 

58.21 

, 80.30 

56.27 

28.63 


Do. 

4 

70.57 

72.47 

71.02 

62.13 

79. bl 

49.11 

31.89 


1 Hay and beans with bait. 

3 

70.22 

71.80 

74.07 

51.30 

76,72 

60.32 

42.16 

5 

Hay and barley with salt. 

1 

74.31 

| 76.31 

70.34 

62.34 

82.97 

54.94 

82.40 


Do. 

4 

75.50 

1 77.23 

76.80 

69.68 

, 83.89 

49.42 

39.00 


Hay and beans with salt. 

3 

73.15 

75.14 

77.61 

55.57 

81.74 

53.72 

82.98 

6 

Hay, barley, and beans with salt. 

3 

71.30 

72.88 

73.26 

56.36 

| 77. G7 

57.62 

38.12 


Do. 

4 

| 76.45 

1 78.28 

t 

81.98 

61.70 

84.23 

65.91 

36.66 
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The following' conclusions were*reaclied: 

The opinion of previous years is confirmed that salt lias no marked 
effect on digestibility. The digestibility of soaked and dry beans and 
of barley is practically the same. 

From all the experiments made it is concluded that a ration having 
a nutritive ratio of 1:7-8 has given as good results as one with a 
nutritive ratio of 1:4-5. The principal point m feeding full-grown 
sheep in medium condition is to fatten them as quickly as possible to 
produce meat of good flavor. To accomplish .this it is essential that 
the ration should be easily digested and appetizing in order that a 
relatively large quantity may be consumed. This is most easily 
accomplished when the nutritive ratio is wide, but in the opinion of 
the authors the flesh is of best quality when the nutritive ratio is 
medium, about 1:5-6. 

The cost of the feeding stuffs and their manurial value are not taken 
into account in this investigation. 

Sheep-feeding experiments ■with molasses, Raidi (Beat. Uuuhc . 
Presse, 23 (1890), Xo. 73, j )j). 031, 632, pL 1 ).—An experiment to learn 
the maximum amount of molasses which could be fed and to compare 
molasses with other feeding stuff's was made with 6 lambs. 6 mouths old 
at the beginning of the test, divided into 3 lots of 2 each. The experi¬ 
ment lasted from August 27,1895, to March 20, 3896. Lot 1 was fed a 
ration of 1.4 kg. of hay, 1 kg. of bean meal, and 3.6 kg. of molasses per 
100 kg. live weight, and lot 2 was fed 1 kg. of hay, 1 kg. of bean meal, 
and 4.5 kg. of peat molasses cake. Lot 3 was fed the same amount of 
hay and bean meal and 2.8 kg. of barley meal. The sheep were slaugh¬ 
tered at the end of the test. The average weight at beginning, gain in 
weight, dressed weight, weight of tallow and fleece, and profit or loss 
are given in the following table: 

Result8 of sheep-feeding experiment . 



Weight 
at be- 

Weight 
at end 
(shorn). 

Dressed 

Weight 

Weight 

rroflt(-r> 


, ginning | 

1 (shorn) 

weight. 

of tallow. 

of iiet te. 

loss t—). 


. ft. | 

Kg. 

Kg 

Kg. 

Kg. 

n-M.60 

Lot I (molasses). 

it. 26 

20. 75 

1.540 

2.320 

Lot 2 (peat molasses cake). . 

Lot 3 (barley meal) . 

.. 27 80 

■45.3i* 

27.50 

2.435 

1.905 

- .U 

...... 26.58 

50. 07 

25.00 

2.020 

3 300 

- 1 09 


The dry matter, ether extract, solidifying point, and melting point of 
the fat and the dry matter, ash. and ether extract in the meat were also 
determined for eacli sheep. The following conclusions are drawn: 

Without injuring the health sheep can be fed 3.6 kg. of fresh molasses 
and 4.5 kg. of peat molasses cake per 100 kg. of live weight. 

The nitrogen-free extract in the food being the Bame, the gains on 
molasses were 82 per cent and on peat-molasses cake 72 per cent of the 
gain on barley meal. 
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The production of wool on molasses was 73 per cent and on peat 
molasses cake 5<> per cent of that on barley meal. 

The ration containing molasses n as much more profitable than that 
containing’ barley meal, and molasses was more profitable than peat 
molasses cake. 

The Tat produced by the bailey lation had a higher melting point 
than that produced by the ration containing molasses. The barley 
ration produced flesh with higher percentages of muscular tissue and 
materials soluble in ether, while the fresh molasses produced more dry 
matter and ash. 

Experiments with geese, S. Cushman (Rhode Island Sta . Rpt. 
18!)5, pp. 32/-358, pis. 1). —This is a more detailed account of work pre¬ 
viously reported (E. IS. It., 7, p. 880), and contains in addition the results 
of the third season’s experiments in breeding geese. The following 
breeds and crosses were tested: Embden-Brown China, Embden-Tou- 
louse, Brown China, Embden-African, Toulouse Brown China, Embdeu- 
TThite China, Alrieau-Brown China, African-Toulouse, Pure Afiican* 
Pure Embden, and Prince Edwards Island. Detailed records of the 
egg yields for each pen of geese are giveu in tabular form. The 
weight of an average specimen of each cross is given, and the live and 
dressed weights of the geese as exhibited at the whiter show of the 
Rhode Island Poultry Association are tabulated. 

“The Embden-African cross were very easy to pick, light colored when dressed, 
and large, plump, and handsome. The Embden-White China cross picked the easiest 
of these crosses, were white when dressed, and although small were very plump, 
and presented the most attracts e appearance. . . . 

“White China geese are the smallest and weakest of all breeds, but lay early and 
late in the season a great number of largo eggs, and if mated \v itli the Embden ganders 
produce vigorous, qtnck-growmg goslings, which are very plump and solid. . . 

“Tor trade that requires a large goose at Christmas or New Year’s the Embden- 
Tonlouse would be most suitable of these crosses. Pure Africans, Embden, and 
Embden-African crosses get their best growth early in the season, and should be 
sold early. Pure Brown Chinas, African-Toulouse, and African-Brown China crosses 
should be dressed before fall, in order that they may pick well. . . . The white- 
plumaged Embden and the ciosses that are whito are comparatively easy to pick 
even in the fall.” 

Tlxe following conclusions are some of those drawn from all of the 
author’s experiments with geese: 

Old geese lay a greater number of larger eggs and are more reliable 
than young geese. Nevertheless, if geese must he purchased it often 
saves time to buy young geese rather than to attempt to secure any 
number of old ones. Young ganders are better for breeding than young 
geese. Young geese do not lay as many fertile eggs or produce as 
many goslings the flrst breeding season as they do the second. If 
geese are often changed from one place to another, they are apt not to 
breed well, and the other conditions being equal they breed better the 
third season they are in a locality than the second. 

“ Breeding geese should be secured us early in tho fall as possible, not later than 
October, to insure the best results. This gives them sufficient time to become 



VETERINARY SCIENCE AND PRACTICE. fi23 

acquainted with their new surroundings and feci thoroughly at home before the 
breeding season. Breeding geese should be kept active and moderately thin in desk 
through the winter by light feeding, and by allowing them free range, or su<h facili¬ 
ties for swimming as will induce them to take much exercise. If deprived of the 
latter they must not be fed much fattening food. [In Rhode Inland] they 1 ©quire no 
houses or protection fiom cold or storm, and seem to prefer to stand out exposed to 
the wind in midw inter rather than seek the protection of an open shed, except during 
a heavy snowstorm. 

“Geese aie grazers, and can be spoiled by too much grain. To insure the fertility 
of eggs, access to a poud, puddle, or a tub of water set level with the ground, as 
well as an abundance of green food, is of the greatest importance. 

“African and Brown China ganders mate more quickly than other kinds and are 
the most prolific and sure breeders. Toulouse ganders aie sluggish, slow to mate, 
and as breeders are the least reliable. Toulouse geese are gieat layers, and some 
specimens do not oiler to sit. Embden geese are more inclined to sit than Toulouse, 
and make better mothers, but lay fewer eggs. Brown China and "White China geese 
are very prolific layers. Very early laying is not desirable, as goslings hatched 
before grass is plenty do not do well and cost more than they bring. Goslings do 
best when put out during the day on short grass with water to drink, no other food 
but grass being giveu for two days, and then a light feed of scalded cracked corn 
three times daily in addition to the grass. The supply of grass should always be 
ample, and the water dish skonld never become empty. They should always have 
an opportunity to get into the shade or they are liable to he overcome by the heat of 
the sun/* 

Dictionary of technology and allied sciences (Lexllon cler gesanxmten Teehnik mtd 
ihre JLelfswissensellaften, 1806, pt. XTII1; Deutsch. Verlatis-Anstalt , Stuttgart timl Leip¬ 
zig; rev. in Ztschr. Xahr. Cnter&urJi. und Syg., 10 {1896), Xo. 24, p. JOG). —This contains 
an article on meat preparations. 

Analyses of foods, condiments, and some commercial products, M. MAXsr&uo 
(Die Unter8uchung der Xahnnigs- und (renussmittel, sowie einiger (rebranchegagenstande. 
Vienna and Leipzig: F. Deuiicke, pp. 168, figs. 24; rev. in Ztschr. Xahr. UnUrsuch. und 
Hyg.j 10 (1896), Xo. 24, p. 396 ).—A laboratory manual and text-book. 

Analyses of bean straw, stalks, and pods (Xew York State Sta . Rpt. 1894, pp. 13$, 
186 ).—Analyses are given of bean straw from pea beans and red kidney beans, of 
bean stalks, and of pods of red kidney beans. 

Sugar in com stalks (Xew York State Sta. Itpt. 1894, pp. 134.133 ).—The amount of 
sugar in the juice of a number of sorts of com stalks was determined. 

Analyses of feeding stuffs, M. B. Hardin (South Carolina Sta. Rpt. 189J, 
pp. 32-34 ).—Tabulated analyses of cotton-seed meal, “ Brewery feed,” “Com Chops,'* 
sugar beets (sugar content), sweet potatoes (water and starch content), and millet 
seed (water and starch content). 

VETERINARY SCIENCE AND PRACTICE. 

Crimson clover hair balls, F. V. Coyille ( U. 8. Dept. Agr .* Z)iri- 
sion of Botany C/re. 8 , pp. f, Jigs. 8). —Notes are giveu on the occur¬ 
rence in the stomach and intestines of horses of large balls composed 
of the hairs from the calyx of the crimson clover. Numerous cases are 
cited in which these have caused the death of animals, and it is recom¬ 
mended that overripe crimson clover should not be fed. The hairs are 
peculiarly constructed so as to collect together and form large masses. 
The hairs do not become stiff until after the flowering stage, therefore 
crimson clover should not be fed after that time. The practice of 
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feeding: stock with straw from crimson clover which has been threshed 
as a seed crop is condemned. 

The application of tuberculin in the suppression of bovine 
tuberculosis, B. Bang- (Massachusetts Hatch Sta. Bah 41, pp. J27 ).— 
This is a translation of an article in a German veterinary journal, 1 treat¬ 
ing* ot the prevalence of tuberculosis in Denmark and discussing the 
author’s work with tuberculin in that country, the provisions of the 
law, the distribution of the disease in the different provinces, and 
the relative prevalence of the disease in large and small herds. The 
author found that 59.S per cent of the animals in herds of 50 or more 
were affected by the disease, while only 32.2 per cent were affected in 
smaller herds. He also found that single injections of the tuberculin 
would suppress for a year susceptibility to the test, and does not con¬ 
sider it safe to conclude in such cases that an animal has been cured 
because it does not react. The tuberculin does not in any large num¬ 
ber of cases coming under the author’s observation produce a worse 
condition than before the test. He believes it safe to raise the calves 
from cows which react to the tuberculin but otherwise appear healthy; 
in but very few cases did he find evidences of tuberculosis in the calves. 

A. somewhat extended account is given of an experiment in eradicat¬ 
ing tuberculosis from a herd consisting of 208 head of cattle which were 
quartered in a large stable. Upon the application of the tuberculin 
test 131 animals were found to react, while 77 appeared healthy. The 
stable was then separated into 2 paits by a board partition lined 
with building paper, and the infected animals were isolated in one por¬ 
tion of the stable. All of the calves which reacted were immediately 
killed, and all cows reacting which during the year showed noticeable 
clinical evidence of tuberculosis were also slaughtered. The animals 
in the healthy division were inoculated twice yearly, just before and 
after pasturing. All heifer calves and several males were raised; but 
immediately afterbirth those born from animals in the infected section 
were removed and placed in the healthy division. These, however, were 
kept in partial isolation and inoculated with tuberculin. This precau¬ 
tion proved to be superfluous, for in the 4 years during which the test 
was continued only 2 calves were born with tuberculosis. 

Every possible iirecautiou was taken to prevent communication 
between the healthy and unhealthy divisions, and the entire stable was 
carefully disinfected each spring. In 4 years the number of animals 
in the reacting* division decreased from 131 to G9 and the number in the 
healthy division increased from 77 to 132, while the number of reacting 
animals in the healthy division diminished from 10 in the second year 
to 2 in the fourth year. 

The author believes these figures show the practicability of eradicat¬ 
ing tuberculosis without the complete destruction of the herd. 


l Deut. Ztschr. Thiermed., 22 (1896). 
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Results of the use of tuberculin in the Castlecraig herd, J. Wilson ( Edinburgh: 
G. P. Johnston, 1896 , pp. 13). —An account is given of an attempt to eradicate tuber¬ 
culosis from a private lierd of about 80 animals without the immediate destruction 
of all reacting animals. At the first test made in March, 1895, 10 animals (about 20 
per cent of the herd; were found to be tuberculous and were separated from the 
herd. This testing aud separating process has been continued; the calves bom were 
reared, but all tuberculous animals which showed themselves nnfit for breeding pur¬ 
poses through udder infection were slaughtered. The test made in November, 1896, 
showed that the percentage of tuberculous animals in the herd of 83 animals had 
been reduced to 10.84. The author believes that the spread of the disease has been 
completely arrested. Full records of the tests aro given in tables and comments. 

Charbon, or anthrax, S. B. Staples and W. H. Dalrymple ( Louisiana Stas. Pul. 
44, 2dser,,pp. 30, pi I;.—A popular bulletin ghing the history, character, general 
symptoms, symptoms in the different domestic animals, treatment, and sanitary and 
hygienic measures. Notes are also given npon experiences of the authors during a 
severe outbreak of the disease in the State duriugtlie spring of 1895. The authors 
say , kC We have nothing new to offer for the enlightenment of the scientific medical 
world.” 

Distemper in horses and mules, W. E. A. Wyman {South Carolina Sta. Bui 33, 
n. ser ., pp. 11). —This is a popular bulletin on strangles and influenza, giving symp¬ 
toms and treatment for each. 

Founder in horses, W.E. A. Wyman {South Carolina Sta. Pul 36, n. wr.,pp. 3-11, 
figs. 4). —A popular discussion on founder orlaminitisof horses, with a description of 
the parts affected, causes, symptoms, prevention, and treatment. 

Red water in cattle, W. E. A. Wyman ( South Carolina Sta. Bui. 36, n. ser.,pp. 
13-16). —A discussion of the cause, symptoms, course, prevention, and treatment of 
hemoglobinuria or red water in cattle, which is nnder investigation at the station. 

Texas cattle fever, W. M. Miller (Xevada Sta. Pul 31, pp. 13). —This includes a 
reprint of a press bulletin issued by the station giving a general discussion of the 
disease, the history of an epidemic originating in the State in 1894, the cause and 
means of dissemination, symptoms aud pathological conditions, treatment, and meas¬ 
ures to prevent its introduction into the State; an extract from a bulletin on Texas 
fever in California; and the regulations of this Department concerning cattle 
transportation. 

Bovine tuberculosis in north Louisiana, W. C. Stubbs, S. B. Staples, and 
W. H. Dalrymple ( Louisiana Stas. Pul 43, 3d ser., pp. 30). —An account is given of 
the unexpected appearance of tuberculosis in the station herd at Calhoun, aud of 
tuberculin tests made upon the animals. Temperature records are given and data 
regarding yield and composition of milk before and after the injection. Six of the 
22 animals responded to the test, but the cow most seriously affected did not react. 
This animal was slaughtered, and the others isolated. The attempt is to be made 
to breed out the disease. 

Tuberculosis in cattle, E. A. A. Grange ( Michigan Sta. Bui 133. pp. 3-13). —A 
popular bulletin giving a brief historical sketch of the disease; methods of dissemina¬ 
tion of the virus, special attention being called to danger of transmission through food 
manipulation in carelessly managed stables; and the symptoms of the disease and 
its diagnosis by clinical and microscopical examinations and by the tuberculin test. 
Some data are given upon cases treated by the author and an outline of the experi¬ 
mental work upon this disease to be carried out at the station. A particular instance 
is noted of the probable infection of calves through the milk of a diseased cow, and 
details of some inoculation experiments with guinea pigs. 

Tuberculin tests (Bpt. Vermont State Bd. Agr. Cattle Commissioners, 1896. pp . 14-17, 
33, 4Sj. —In tests made nnder the auspices of the Vermont State Board of Agricul¬ 
ture 924 animals of 14,155 examined reacted and were killed and all but 4 were 
found to be diseased. 
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“(5J The test also shows that, with the right kind of cows, butter fat may be 
produced during the winter sit a cost of not more than 9 cts. per pound. 

The cows which were the largest caters were, without exception, the largest 
and most economic producers.” 

Homo observations were made on the morning and evening milk, 
the composite samples being kept separate for testing. Tlie period 
between night and morning milkings was liours and between morn¬ 
ing and night milkings 11 hours, so that the morning’s milk was from 
the longer time. The author states that almost without exception the 
evening’s milk was much richer than the morning’s milk throughout 
tlie whole winter, while the yield was almost invariably larger in the 
morning. The largest average variation in composition for the whole 
time was 1.5 per cent in the case of a Jersey heifer. 

“[In the case of this cow] while the weight of milk given each mouth is greater 
in the morning than in the evening, yet the weight of fat is uniformly greater in 
the evening, or, in other words, there w as more fat secreted hy the cow during the 
11 hours of the day than during the 13 hours of the night.” 

Dairy herd record for 1894-’95, F. B. Linfield (Utah Sta. Bui. 43, 
pp. 1-34 , figs. 8 ).—The record is given for 15 cows for 1 year beginning 
June, 1894. With 2 or 3 exceptions the cows were natives and grades. 
They were of different ages and in different stages of the period of lacta¬ 
tion. The method of keeping the record is described, and the Babcock 
test and its use in paying for milk, the merits of paying for milk by 
weight and by test, and the food given the cows are discussed, together 
with the composition of alfalfa hay, mixed hay, green fodder (princi¬ 
pally alfalfa), wheat, barley, and bran. The data are tabulated in detail, 
showing for each cow in each month the weight, yield of milk, fat con¬ 
tent of milk, calculated yield of butter fat, cost of food eaten, and cost 
per pound of butter fat, and these data are summarized. The follow¬ 
ing table gives a summary for the year of the more important data: 

Summary of herd record for the year. 










Yield 

Net returns. 











Cow. 

Weight 
of cows. 

Coat of 
feed. 

Yield 
of milk. 

Cost of 
100 lbs. 
of milk 

Yield 
of but¬ 
ter fat. 

Yield 

of 

butter. 

Cost of 
1 lb. of 
butter. 

of but¬ 
ter per 
100 lbB. 

live 

weight. 

With 
milk at 
70 els. 

With 
butter 
at 20 









per 100 
lbs. 

cts per 
lb 


Lbs. 


Lbs. 

Cts. 

Lbs. 

Lbs. 

Cts. 

Lbs. 



No. 1. 

1,191 

$21.58 5,148.9 

41.01 

156.70 

182.81 

11.80 

15.34 

$14.46 
22 94 

$14.96 

No. 2. 

1,101 

17.80 

5,820.3 

30.58 

218.11 

234.46 

6.99 

23.11 

33.09 

No. 3. 

976 

21.65 

8, 801.0 
4, 912.1 

31.83 

313.41 

365.64 

5.91 

37.46 

25.95 

51.37 

No. 4. 

1,029 

25.58 

52. 07 

250.00 

291.66 

8. 77 

28 34 

8.80 

32.75 

No. 5. 

1,007 

20.90 

9,087.9 

29.48 

238.87 1 

302.91 

6.91 

30.00 

28. 71 

29 50 

No. 6. 

914 

20.07 

4, mo 

47.83 

130.00 l 

182.00 

11.02 

19.91 | 

9.30 

16 33 

No. 7. 

No. 8. 

m 

25.00 

5,424.8 

46.09 

227.77 

263.73 

9.40 

27.52 1 

1 12.98 

28.14 

992 

24.89 

7,156.1 
6,367.5 

34.78 

303.03 

l 353.53 

7.04 

1 35.63 1 

25.20 

45.81 

No. 9. 

911 

19.71 

30.95 

271.89 

| 317.20 

6.21 

34.82 

24.86 

43 73 

No. 10. 

966 

25.82 

5,479.4 

47.12 

223.77 

261.06 

9.88 

1 27.02 

12.53 

26.39 

No. 11. 

989 

18.74 

5,272.0 

35.55 

213.54 

249.13 

7.51 

25.18 

18.16 

31.08 

No. 12. 

909 

23.88 

4, *68.1 

49.05 1 203.32 

237.20 

10.06 

1 26.09 

10.19 

23.56 

No. 13. 

1,035 

26.71 

6, 720.3 

39.74 

280.26 

326.97 

8.17 

1 31.59 

1 20.33 

38.68 

14.71 

No. 14. 

889 1 19.61 

3,917.7 
2,303.1 

50.03 

147.09 

171.00 

11.42 

19.30 

7.81 

No. 15*. 

675 

10.00 

43.42 

102.82 1 118.79 

8.33 

! 17.61 

1 6.12 

13.75 

Average*... 

991 

22.28 

5,655.1 

40.50 

j 230.27 

268.74 


1 

| 17.30 

31.47 

1 


1 Becord for six months. * Average without 2? o. 15. 
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The cost of food is based on the following prices: Alfalfa hay at $3.75, 
mixed hay at §6.75, green fodder (principally alfalfa) $1.23, wheat $12.66, 
barley §15, and bran $9 per ton, and pasturage $1 per month per head. 

“The yearly records of the cows are not phenomenal, but they present a very fair 
average, considering the condition of the cows when they came on the farm. The 
yearly milk record ranged from 3,917 lbs. to 7,156 lbs., and averaged 5,655 lbs. The 
butter fat produced ranged from 147 lbs. to 313.4 lbs., and averaged 230.27 lbs. 
The butter, which may bo calculated by adding one-sixth to the hutter fat, Tanged 
from 171.6 to 365.6 lhs. and averaged 26".7 lbs. per cow. In bntter production 11 
of the It cows gave over 200 lbs. of butter a year; 9 of these cows gave over 250 lhs. 
in a year; of the 9, 5 gave over 300 lbs. and 2 of the 5 gave over 350 lhs. of hutter 
in the year. 

“Of the common cows, 4 gave over 300 lbs. of butter in a year. One gave over 
350 lbs., but it is to be noted that she was milked for 365 days. She carried a calf, 
however, for the last 6 months of the year. . . . 

“With good cows the people of Utah can produce dairy products cheaper than 
they can be produced in many of the great districts of the East. . . . 

“Even at 15 cts. a pound for butter fat some of the cows gave a very fair net 
return. . . . 

“At the present prices of dairy x>roducts as compared with the price of grains and 
fodders, one dollar’s worth of feed fed to a good herd of cows will return two dol¬ 
lars’ worth of milk, butter, or cheese.” 

In buying the cows they were tested as to yield and fat content of 
milk. This was not found to give very reliable information as to the 
value of the cow for dairy purposes, as there were wide differences in 
the way in which the cows behaved during the year, some of them 
showing a tendency to decrease rapidly early in the stage of lactation. 

“Tests in connection with the weights of the milk morning and evening, taken for 
the sixth month after the cow comes in, seem in the majority of cases to indicate not 
only the probable value of a cow, but her relative value as compared with the other 
cows of the herd.” 

Some points from feeding milch cows, P. Collier (Neio YorJc 
State Sta, JRpt. 1894 , pp. 122-124). —This is a discussion of some of the 
data obtained in 1A feeding experiments with cows, described in detail 
in Bulletin 80 of the station (B. S. B., 7, p. 37). Certain data from 
these experiments are tabulated, showing the food constituents con¬ 
sumed and the milk constituents produced. 

“The average number of pounds of food digested daily was 13.71, and the average 
number of pounds of milk constituents (fat, casein, and sugar) produced daily 
amounted to 3.60 lbs. and, therefore, there was required 3.76 lbs. of digested food 
for each pound of milk solids produced; also, for the production of 1 lb. of fat in 
milk there was an average expenditure of 16 lbs. of digestible food. 

“In the expenditure of energy over and above that needed in the production of 
milk, there was a daily average sufficient to raise the temperature of the entire cow 
80- F., or raise 407.4 lbs. of water from 32 to 212- F. 

“As an average of all the experiments, it appears that the fat produced in the milk 
was 11.9 per cent in excess of the fat digested in the food; that the casein produced 
in the milk was but 38.5 per cent of the protein digested in the food, while the nou- 
nitrogenous matter digested in the food was 5.45 times greater than that x>rodueed 
in the milk. 

12091—No. 7-7 
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“It will be seen that in the case of these animals, when the production of fat was 
approximately at its host, the digested fat of their food was neaily sufficient to meet 
the demand. . . . As the result oi* 4 years* experiment with our seven breeds of 
cattle, we have as follows: 

rounds. 


Cnule fat in food fed. 21,358 

Pure fat in food fed (82.6 per cent). 20,119 

Pure fat in food between lactation periods. 631 

Fat in milk. 17,754 


“From which it will appear that there was consumed by these various animals 
16.9 per cent more fat than v as produced by them in their milk.” 

A preliminary bulletin on the pasteurization of milk, 0. D. 

Smith (Michigan St a. J>uL 131, pp. 15-43 , figs. 6). —This is a popular 
bulletin on the pasteurization of milk, treating briefly of the micro¬ 
organisms in milk, the sources of infection, pathogenic bacteria, dis¬ 
eases traced to infection through milk, prevalence of tuberculosis among 
cows, the need of regular official inspection of dairy herds, and milk 
preservation. Under the latter head the pasteurization of milk is 
described in considerable detail, the requisites to jpasteurizing being 
enumerated, and illustrated descriptions given of several simple meth¬ 
ods for household use and of the De Laval and Itussell apparatus for 
sterilizing milk on a commercial scale. The description of the latter is 
reprinted from Wisconsin Station Bulletin 44 (E. S. It., 7, p. 9S7). 

It is explained that £fc tlie chief object of pasteurizing milk at home is 
to kill the germs of disease, and this is accomplished in one form of 
apparatus as well as another if the entire mass of milk is kept at 155° F. 
for the requisite time." 5 The author has found an ordinary wash boiler 
filled with water up to the level of the milk in the tin cans entirely 
satisfactory. Perforated tin pie plates are placed in the bottom of the 
boiler and the cans set upon these. The water is heated to 100° F. and 
the cans of milk then placed in it without covers and stirred at frequent 
intervals until the temperature of the milk reaches 155°. The covers 
are then put on the cans and the boiler, and the latter set on the back 
part of the stove. After the milk has been kept at 155° for 20 minutes 
the cans are removed and placed in ice wafer. Repeated experiments 
have shown that with straight-sided tin cans 3 in. in diameter and 7 in. 
deep the milk was cooled to below 5<P in less than 15 minutes. 

“For hotels and large hoarding bouses we have no apparatus that gives more 
promise of cheapness, ease of management and efficiency than simple Bliotgun cans 
and a boiler made to order as high as the cans are deep and long enough to hold at 
least three of the cans. These cans are 8 in. in diameter and 22 in. deep, and hold 
conveniently 37 lbs. of milk."’ ♦ 

Two trials are reported on the keeping quality of milk sterilized 
commercially by the De Laval apparatus. 

The testing of rennet preparations, and the curdling of milk 
with cheese rennet, A. Deyauda ( Lantho . Tiers. Stut., 47 {1896 ), No. 
6 , pp* 401-447 ).—The following method is given for determining the 
efficiency of rennet preparations, which is a modification of Soxhlet’s 
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method 1 : Two hundred cubic centimeters of fresh, normal cows’ milk 
is heated in a 300 cc. flask to 35° G. (not higher). 2 cc. of rennet solution 
added and the heating continued in a constant water bath with frequent 
gentle agitation until the milk is curdled. After a few minutes 1 heating 
the milk will become thick and will appear cheesy and stringy on the 
glass. The temperature must be kept at exactly 35°. In preparing 
the rennet solution for the test 10 ec. of rennet extract or 1.25 gm. of 
rennet powder is made to 200 cc. with water. Representing by t the 
time required for coagulation the curdling power of rennet extracts is 

SO,000 _ . ^ 640,000 

t , and of rennet powders —^—. 

The author made many experiments to study the effect of various 
properties of the milk and other factors on the action of rennet and 
on the rennet test. The results of these are tabulated and discussed 
at length. 

Using a given rennet solution, the time of coagulation varied with 
the milk of the same cow at different times, the maximum variation 
being about 1 minute. On an average the morning’s milk required about 
0.55 minute less for coagulation than that milked at noon, although the 
specific gravity, fat content, and acidity were practically uniform. With 
the mixed milk of several cows the differences were much smaller. The 
morning’s milk was found to be much more regular than the noon milk, 
and is believed to contain more lime salts. It is suggested that a study 
of breed differences in this respect would be interesting. 

Skimming milk (without allowing it to sour) had practically no effect 
on the rennet test; and likewise the addition of a refined, nearly neu¬ 
tral oil of about the same specific gravity as milk fat had only slight 
effect. 

Goats’ milk curdled in considerably less time than cows’ milk. Milk 
preservatives, as was to be expected, affected the curdling. The acidity 
of the milk was found to be the principal controlling factor. The 
author recognizes three kinds of acidity of milk, (1) the original acidity 
attributed to the ability of casein to take up bases leaving acid phos¬ 
phates, (2) that due to lactic acid produced in the milk, and (3) that 
due to carbon dioxid (very small). The effect of the fir&t two is quite 
different. The first is due to the presence of monopotassium phosphate 
aud casein in milk. The monophosphate is shown by experiment to 
act principally by rendering more soluble the nearly insoluble calcium 
phosphates of the milk. Trials of adding to milk different amounts of 
a solution of monopotassium phosphate of known strength showed that 
in spite of the increased acidity of the milk the time of coagulation of 
the milk was only slightly decreased, while an equivalent increase in the 
acidity from adding a free acid affected the coagulation very much. 
This is thought to account for the great instability in the solubility of 
the calcium phosphate of milk, which is greatly affected by outside 
influences, and so affects the curdling of the milk. 


'Milch Ztg., ft (1877p. 513. 
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Experiment showed that the action of rennet is favored by free acids 
in the milk, first, by dissolving the insoluble calcium phosphates of the 
milk,until the limit of this is reached; then by their action and decom¬ 
position of the calcium-casein compounds in the inilk, whereby the 
casein gradually changes to a form insoluble in milk, and consequently 
a more favorable proportion for the action of rennet is brought about 
between the soluble casein and lime salts in the milk. With the increase 
of lactic acid tlie curdling power is increased until the milk curdles 
merely on heating. Free acids do not of themselves affect the action 
of rennet, which depends not upon the absolute but only the relative 
amount of casein and soluble lime salts. Hence their action is only 
indirect. The ability of milk to curdle with rennet bears no relation to 
its natural acidity; this is clear when it is remembered that the appar¬ 
ent acidity stands in no relation to the quantity of soluble lime salts in 
milk. But in this connection it should not be forgotten that the dipo¬ 
tassium phosphate in milk slightly increases its acidity and at the same 
time has an unfavorable action on the solubility of lime salts, which is 
shown by an experiment. 

The action of carbonic acid is different from that of other free sudds, 
being similar to that of monophosphates. 

The addition of water to milk diminishes its curdling power notice¬ 
ably in proportion to the quantity added. This is believed to be due 
to si diminished solubility of the suspended lime phosphates as a result 
of the dilution of the dissolving salts; a part of the dissolved lime 
salts are precipitated by diluting, changing the proportion between the 
casein and soluble lime salts, and consequently diminishing the curd¬ 
ling power of the milk. 

Heating milk above 35° C., and cooling to a low temperature, both 
have an unfavorable effect on the curdling of milk by rennet. Con¬ 
tinued boiling of milk renders it incapable of curdling in a reasonable 
time. The cooling of milk from the temperature when milked (about 
C.) down to the air temperature (lo to 17° C.) increased the time 
of curdling about 0.3 minute. The ability of milk to curdle is at the 
optimum when it is fresh and warm from the cow; begins to diminish 
at once, and only becomes constant when the temperature of the sur¬ 
rounding air has been reached, after which it increases as a result of 
the development of lactic acid. In a number of experiments in which 
milk was cooled to 2° or 0° 0. the time afterwards required for curd¬ 
ling with rennet was increased 0.11 to 0.70 minute. A sample of milk 
was kept at 0° 0. for 4 days. During this time the acidity showed no 
increase, hut the time of curdling with rennet gradually increased from 
day to day. Hence, although the action of bacteria was checked, there 
was a gradual separation of lime salts, and possibly also a change in 
the solubility of the casein salts, both of which affect the curdling. 

Vigorous shaking of milk free from carbon dioxid slightly prolonged 
the time required for curdling, as did also treatment of partially sour 
milk with an electric current. 
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In studying the practical application of the use < f a control rennet in 
testing rennet preparations, it was necessary to determine (1; whether 
the time required for curdling normal and abnormal milk under cor¬ 
responding conditions is always exactly inversely proportional to the 
strength of the rennet solution, and (2 \ whether the values of 2 dif¬ 
ferent rennet preparations bear a constant relation to each other when 
tested with milk of different origin. These questions were studied on 
various samples of normal and abnormal milk, and the following con¬ 
clusion reached: Using ordinary fresh pure milk, the time required 
for curdling with rennet is not exactly inversely proportional to the 
strength of the rennet solution, but is always somewhat shorter than 
the estimated time, the difference depending upon the length of time 
required for the curdling. With sterilized milk, however, this propor¬ 
tion is exact, L c., the time required lor curdling (normal and abnormal) 
sterilized milk is exactly inversely proportional to the strength of the 
rennet solution; and the values of 2 different rennet preparations, 
determined with different samples of sterilized inormal and abnormal) 
milk, always bear a constant relation to each other. 

Directions are given for the selection, determination of efficiency, 
and use of a control rennet. A i>ure homogeneous powder of medium 
strength is selected, and this kept in the dark should not change in 
two years. In testing its strength fresh normal mixed milk from a 
large number of cows should be used and the average of at least 12 
determinations taken. In determining the strength of commercial 
rennet preparations with the aid of this control rennet, fresh solutions 
are to be made up each time of the strength already mentioned; and 
unless the milk used is known to be extremely clean and free from 
infection it is to be pasteurized by heating from one-half to three-quar¬ 
ters of an hour at 75° to S0° C. 

The author mentions the application of the rennet test in the milk 
control, especially its value in detecting the addition of sodium carbon¬ 
ate, and in determining whether milk has been sterilized and to what 
extent. 

Dai rym an’s report, J. TT, Hart {South Carolina St a. Itj)t . 1896^ pj). 
68-72 ).—A summarized record is given for each cow in the station 
herd, showing for one year the yield of milk and of butter fat, the 
average percentage of fht in the milk, and the pounds of milk to each 
pound of calculated butter. 

The following method is used in paying the students for milking: 

u Under the present system each milker milks about 8 eo^s. lie is paid monthly 
25 cts. for each cow milked and 8 <*ts. for each 100 lbs. of milk. In addition, three 
prizes of $3, $2, and $1 each are paid every mouth to the milkers whose rows hold 
up the best in their milk, as diown by comparing the amounts of milk obtained at 
the first and last of the month. Under this plan the mllker3 take a keen interest 
m sustaining the milk flow of the cows by every means at their command, 
while the cost of milking does not exceed 1- cts, per gallon.' 1 ’ 

The station conducted a cooperative creamery during the season, 
receiving milk from some 23 patrons. 
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The Investigation of different breeds of dairy cattle, P. Collier (Xew York 
State Sta. ltpt. IS 94, pp. 9-131). —This is a continuation of the investigation which 
has been in progress for several years, previous accounts of which have been given 
in the Annual Reports of the station for 1891,1892, and 1893 (E. S. R., 4, p. 255; 6, pp. 
68,1013). The record includes 26 cows of the following breeds: Ayrshire, Jersey, 
American 1 folderuesH, Guernsey, Devon, lloLstein-Friesian, and Shorthorn. The 
report consists almost entirely of tabulated data, with x>ractioally no general discus¬ 
sion. The dal a given include the amount of food fed to each cow during each period 
of lactation; analyses of the feeding stuffs, i. e., corn silage, mixed hay, corn stover, 
closer hay, timothy hay, alfalfa forage, oat and pea forage, hoots, ground oats, and 
wheat bran, nud several grain mixtures; the food ingredients fed to each cowin 
each period of lactation; the composition of the milk by mouths; the cost of pro¬ 
duction of milk and fat for each cow in each period of lactation; summaries as to 
the yield and composition of milk and the cost of production; yields of milk in the 
morning and evening in each period of lactation; the average yield and fat content 
of milk for each cow in each period of lactation, and the relation of fat in the food 
to fat in the milk, 

A comparison of these breeds for milk, butter, and cheese production has been 
given in Bulletins 77,78, and 79 of the station (E. S. R., 7, pp. 45-47). 

The chemistry of dairying, H. Snyder (Easton, Pa.: Chemical Publishing Co ., 1897 > 
pp. mi, 130, pis. 2, jigs . 21). —This is an elementary text-book, intended to furnish 
“useful information to a class of young meu who intend to become farmers and 
dairymen, rather than scientific experts.” The author has made a wise selection of 
material, which he has presented in an attractive form in plain, concise language. 

Beginning with the composition of milk and the character of the separate ingre¬ 
dients, the methods of testing milk are described, the chemistry of hatter making 
and cheese making, and the preservation of milk by sterilizing, pasteurizing, and 
condensing, are discussed; the composition of skim milk, buttermilk, and whey, 
and of the milk of other domestic animals, is given, together with the sanitary con¬ 
dition of cows’ milk, the effect of food upon the quality of dairy products, and the 
adulteration of dairy products, concluding with a chapter on the composition of 
fodders and the calculation of rations. At the end of each chapter a considerable 
number of references are given to hooks and bulletins relating to the subjects 
treated, and in an appendix review <|uestions for classroom use are given. The 
book has a good index. 

The improvement of a strain of milch cows in Wiesbaden, R. MCller ( Milch 
Ztg. y 23 (1890), Xo. 29,pp. 739-721). 

Is milk production a breed characteristic? (Dent. Jandiv. Presse, 33 (1S90), Xo. 
791, pp. 890,897).—X review of the studies of T. L. Haeckev on the relation between 
milk production and the typo and conformation of cows, published in Minnesota 
Station Bulletin 35 (E. S. R., 6, p. 925). 

The advantages of testing the fat content of individual cows in a herd* 
B. Martiny (Deut. landw. Presse, 33 (1890), Xo. 101 , p. 897). 

Examination of the milk of individual cows, P. Yietii (Ztsclir. latulio. Ter. Hes¬ 
sen, 1S90, Xo. 48, pp. 409-411). 

Cattle feeding, W. P. Wheeler (Hew •York State Sta. Rpt. 1894, pp. 180-262).— 
General remarks are given regarding the manner of feeding the cows in the station 
herd at different stages during the year, and an account of experiments in feeding 
alfalfa forage to milch cows reprinted from Bulletin 80 of the station (E. S. R., 7, 
p. 57). 

Comparison of different breeds of dairy cattle with reference to the produc¬ 
tion of milk, L. L. Tan Slykk (Xew York State Sta. Itpt. 1894, pp. 268-304). — A 
reprint of Bulletin 77 of the station (E. S. R., 7, p. 45). 

Comparison of different breeds of dairy cows with reference to the produc¬ 
tion of cream and butter, L. L. Van Slyke (Xew York State Sta. Rpt. 1894, pp, 
806-250). — X reprint of Bulletin 78 of the station (E. S. R., 7, p. 46). 
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Comparison of different breeds of dairy cows with reference to the produc¬ 
tion of cheese, L. L. Van Slyke (Xeic York State Sta. Itj)t. 1S9J, pp. 351-451 ).— This 
is a reprint of Bulletin 79 of the station (E. S. R., 7, p.47,i with the following added 
data: Cost of food eaten, yield of milk and milk constituents and cast of the same, 
yield of butter, amount of milk required per pound of butter, cost per pound of 
butter, and the butter record for each cow in each month of lactation. 

Note on the concentration of condensed milk, A. II. Alley {Analyst, 21 \1S96), 
Xor., pp. 281 , 281 ).—Formulas are given for calculating the water to be added 
to condensed milk to dilute it to its original consistence and for calculating the 
solids and fat in the diluted milk. A table shows for 12 brands the amounts of 
water to be added for cooking and ordinary use, and for infant’s use. 

Calculation of the yield of butter from milk, E. Saillard t Jour. Ayr. Prat., G1 
(1897), I, Xo. 3, pp. 93-95). 

The production and exportation of butter in Finland, <4. Grotenfflt ( Land - 
\hruket i Finnland; extract in Milch Ztg., 15 (1S03). Xo. 43, p. 732). —The history of the 
development of butter making is reviewed. In the middle of the present century 
about one-half million kilograms (over 1,(X0,000 lbs.) of butter was exported, all of 
which was made by the peasants. The amount made on large estates subsequently 
increased, and finally in about 1880 creameries were established by the peasants. In 
1895, 14,115,054 kg lover 31 million lbs.) was exported. 

Statistics of the creameries of Mecklenburg-Schwerin for the year 1895, 
J. Siedel (Milch Ztg., 23 (1890), Xo. 49, p. 7 79). 

Character and extent of investigation relating to the manufacture of cheese 
during the season of 1894, L. L. Van Slyke i Xuc York State Sta. lipl. 1894 , pp. 452- 
522). —A reprint of Bulletin S'2 of the station (E. S. It.. 7, p. i. 
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American highways, N. S. Shaler ( Xeic York: The Century Co ., 1893, pp. 293, 
figs. 13, pin. 11). —In his preface the autlioT states that this work is not intended to 
constitute a complete treatise on road making from the professional engineer’s stand¬ 
point, because sneb works are already numerous; but it was prepared with a view 
to its serving as a guide ‘‘for those who wish to understand the general aspects of 
the highway problem, or who would learn what kind of road may be contrived to 
meet the needs of the various surroundings, natural and artificial, in which our 
people find themselves.” 

The author’s experience as one of the three members of the Massachusetts High¬ 
way Commission is largely drawn upon in the preparation of the book. It is believed 
that an examination of it will show that it attains the object sought in a very satis¬ 
factory manner, and covers very completely a portion of The field of*road making 
which has heretofore been neglected. The scope of the work is indicated by the 
chapter headings: General history of road building, eaily American roads, effect of 
climate, nature and distribution of road materials and tbe methods of use, methods 
of testing road materials, the governmental relations of roads, the relation of pub¬ 
lic ways to tbe ornamentation of a country, methods of constructing roads, methods 
of administration of roads, machines used in too d making, the cost of road bnilding— 
sidewalks—parapets—city streets, on education in the science and art of road 
building, and summary and conclusion. Appendices give tbe Massachusetts laws 
relating to road building; laboratory tests of road-building stone*; contract prices 
on Massachusetts State roads, 1894-’95, and a list of important works on highway 
construction. 

Draft of harrows, C. TV. McCullough (Agl. Student , 3 (1896), Xo. 3,pp. 74, 75). 

Combined weed-seed separator and grading machine Universal (Pent, latuhv. 
Presse, 23 (1S93), Xo. 7S, p . 701, fig. 1). —The chaff, dust, and lighter portions are first 



separated by a blast of air, then the grain falls through inclined cylindrical sieves, 
by which the weed seed is removed and the remaining grain graded. 

Irrigation in Italy and Spain, A. vox IIoi,N (Jour. Landw., 44 (1890), No. 3, pp. 
233-254 .)—A discussion of the extent and importance of irrigation works in these 
counti ies, especially from the economic standpoint. 

The irrigation system of the town of Rheims, A. vox Horn (Jour. Landw., 44 
{1890). Xo. f, pp. 333-380, Jig. 1 ).—The system of sewage disposal is described. 

The injurious effects of the sewage from different manufactories, J. Kftxro 
{Landw. Jew. Stat. Munster. Eine Denkhclmft, 1S9G, pp. 132-191 ).—Accounts are given 
of investigations bineo tlio organization of the station of the injurious effects on 
soils, plants, and domestic animals, including iisli, of salt (NaCl), calcium chlorid, 
magnesium chlorid, and barinrn chlorid solutions, zme sulphate and iron sulphate 
solutions, copper sulphate and nitrate solutions, and nickel and cohalt solutions; 
with a chapter on the composition and purification of town sewage,including sewage 
from rice starch, wheat starch, sugar, straw paper, color, gelatin and hone meal, 
ammonia, and yeast factories, and from creameries, tanneries, distilleries, fulleries, 
and electric works. 

Trials of potato-raising machines at Leicester, J. McConnell (Jour. Roy. Ayr. 
Soc. England, scr . 3, 7 (1S9G), Xo. 28, pp. 700-704). 

Suggestions on the building and equipment of creameries, F. B. Linfield 
( Vtah Sta . Bui. 4.1, pj). GO-64).— Popular suggestions on these points. 

Building creameries and organization of cooperative creamery companies, 
J. M. Trueman (South Dakota Sta. Bui. 4G, pp. 18, figs. 2 ).—Articles of incorporation 
and by-laws of a creamery, together with plans and equipment for a creamery build- 
ing. 

Modem farm buildings: Their construction and arrangement, A. D. Clarke 
(2d ed. London: B. T. Batsford, 1893, pp. 14S; reviewed in Jour. Boy. Agr. Soc. Eng¬ 
land, ser. S, 7 (1896), Xo. 28, pp. 780-783). 


STATISTICS. 

Reports of treasurer and of director of New York State Station, 1894 (New 
York State Sta. Bpt. 1894, pp. 1-8, ISO, 137 , 170-179).— Treasurer’s report for the fiscal 
year ending September 30, 1894, brief outline of tbe work of the year, now legislation 
affecting the station, and list of gifts made to the station. 

Reports of the director and treasurer of Rhode Island Station, 1895 (Rhode 
Island Sta. Iipt. 1893, pp. 173-192, 3GG-372).— A comprehensive account of work at the 
station, list of exchanges and donations, and financial statement for the fiscal year 
ending June 30,1893. 

Eighth Annual Report, of South Carolina Station, 1895 (South Carolina Sta. 
Bpt. 1893, pp. 47-72 ).—Brief reports are given by the secretary of the board of fer¬ 
tilizer control, director, agriculturist, horticulturist, dairyman, and chemist, some 
work done by the dairyman and chemist being reported elsewhere. A financial 
statement is made for the fiscal year ending June 30, 1895. 

Sixth Annual Report of Utah Station, 1895 (Utah Sta. Bpt. 1895, pp. 40-43 ).— 
This includes a financial statement for the fiscal year ending Juno 30, 1895, and 
abstracts of the bulletins issuefi. 

Index to Wyoming Station Bulletins (Wyoming Sta. Index Bui. J, pp. 15 ).— 
List of the first 26 bulletins of the station and index to contents. 

The status of the Rothamsted experiments in 1894, K. Bieler (Landw. Jdhrb 
25 (1896), Xo. 2-3, pp. 195-3G0,figs. 2 ).—This admirable account is based on a visit 
made to tbe Rothamsted Station by the author in the summer of 1894 and a study 
of the numerous publications of tbe station. A historical sketch and description is 
given of the station, followed by a detailed account of the experiments in progress 
in 1894. In discussing the latter, the results in these lines in previous years are 
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briefly given. Hence the account of the -work covers, in a general Tray, the field 
covered by Sir Henry Gilbert in his Agricultural Investigations at Rothamsted, Eng¬ 
land, during a period of Fifty Years, published as Bulletin 22 of this Office in 1895. 

Course of wheat production and exportation in the United States, Canada, 
Argentina, Uruguay, Russia, and British India from 1380 to 1896 ( V. S. Dept 
of Agr,, Section Foreign Markets Circ, 10, pp, 5).-—Tables are given showing the 
yearly and the average annual production of wheat and exports of wheat and flour 
for these countries for the periods 1881-1885,1886-1890, and 1891-1895. 

The cotton crop of 1895 ( U, S, Dept, Jgr., Division of Statistics Circ, 4, pp, $).— 
Full statistics are given of the production and movement of the cotton crop of 1895 
by States. 

The world's market for American products, Sweden ( U. S. Dept Agr,, Section 
Foreign Markets But 8,pp, 92) .—General discussion of natural and economic con¬ 
ditions of the country, with tables relating to principal industries, tariff regulations, 
and foreign trade. Lists are given of the consular represeutatives of the United 
States in Sweden and of Sweden in the United States, and reports from the consular 
representatives at Stockholm, Gothenburg, and Malmo. 

Bukowinaer landwirtschaftliche Blatter.—A new journal in German, Russian, 
and Ruthenian, published by E. Baler and N. lender, in Czemowitz. 



NOTES 


Idaho Station. —President F. B. Gault, of tlie University of Idaho, has been 
made director of the station, vice C. P. Fox, who retains his position as agriculturist. 

Ivans \s Station. —Isaac Jones has been made assistant in horticulture in place of 
F. 0. Sears, who has resigned to accept a professorship in the Utah Agricultural 
College. II. Kelley, of Burlington, and Mrs. J. P. St. John, of Olathe, have become 
members of the hoard of regents in place of S. J. Stewart and C. Gr. Bulkley. 

IVlA&sAOHrsKTTH Station. —The chemical building of the station has been improved 
by a one-btory addition, 20 by 55 ft., which connects the two wiugs of the old building, 
and with them incloses a court 31 by 175 ft. This court has been floored and covered 
with a glabs roof, and will he used as a collection room. The addition will fnrnish 
two laboratory roonib, each containing 610 square feet. A new elevator, ventilating 
dues, and other improvements will greatly facilitate the laboratory woik. 

[Michigan College and Station. —R. II. Pettit, formerly assistant to the State 
entomologist at the Minnesota Station, has accepted the position of assistant in 
entomology of this college and station. 

.Minnesota College and Station.— IV. M. Liggett, who for son oral jears has 
l con cliaiiman of the agiicultnral committee of the board of regents and of the 
experiment station corps, lias been elected dean of the department ol agriculture 
and director of the experiment station. Owing to free transportation furnished by 
several of the Minnesota railroads, about 3,000 farmers have been able to visit the 
experiment station and school of agricultni e. 

Soi’TH Dakota Station.— L. P. Sweezy, of Vermilion, has been appointed mem¬ 
ber of the hoard of regents in placo of J. W. Sheldon. 

Texas College and Station. —J. W. Carson has resigned his position as fore¬ 
man of farm and assistant director, to take effect January 1, and H. C. Kyle has 
been appointed to succeed him, the title being changed to foreman of college and 
station farm. 

Wyoming Station. —At a meeting of the hoard of trustees on December 17, the 
substations at Saratoga, Sundance, and Wheatland, were not provided for in the 
appropriations for the next six months. Small appropriations were made for the 
substations at Lander and Sheridan. 
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It has been recognized for a number of years tliat tbe nitrogen-free 
extract of feeding stuffs contains a variety of carbohydrates of ■widely 
different chemical composition and properties and of different rates of 
digestibility. This fact taken in connection with the uncertain manner 
of determining this indefinite and variable gronp has created a distrust 
of the value of such determinations, and has made it very apparent that 
a more radical treatment of this important gronp of nutrients is called 
lor by the present status of knowledge. Reference has been made to 
the recognition of this by the Association of Official Agricultural 
Chemists and their determination to confine their studies on methods 
of fodder analysis to the perfection of methods for determining more 
definite groups of constituents. 

The interest in this phase of agricultural analysis and nutrition has 
become more and more widespread with the progress of investigation, 
and as this research has, for the most part, been confined to compara¬ 
tively few investigators and those largely in other countries, a concise, 
systematic discussion of the nitrogen-free extract, its constituents, their 
determination, nutritive value, etc., and its relation to other groups of 
constituents, has seemed desirable. Such a resume by the leading 
spirit in these investigations is presented in this number of the Record. 
Professor Tollens has a world-wide reputation for his research on the 
carbohydrates occurring in nature, and has given close study to this 
group of constituents in their relation to methods of analysis and to 
feeding. It is believed that the bringing together of the information 
on this subject from various sources and the treatment of it in its rela¬ 
tions to the methods of analysis and research in nutrition will be help¬ 
ful to all, and especially to those who have not followed the literature 
systematically. 

In his paper Professor Tollens points out the deficiencies and the 
advantages of the fYeende method, and gives a somewhat historical 
account of its development. One point which he makes very plain is 
that Professor Henneberg, the originator of the method, understood 
and recognized its weaknesses quite as well as those who have since 
criticised it freely. Furthermore, Professor Hennebei g urged caution 

m 
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against making a too wide application of the method devised for fod¬ 
der analysis, and recommended the determination of smaller and more 
defiuite groups of substances. 

Professor Tollens recommends that theWeende method be continued 
in use until a bettor method is elaborated, supplementing it by determi¬ 
nations of the aqueous extract of the pentosans, lie points out that 
the determination of aqueous extract, which is very simple, would add 
considerable approximate information which would be of value in judg¬ 
ing of feeding staffs. For instance, ho shows that the aqueous extract 
corresponds approximately to the digestible 1 nitrogen-free extract, and 
that the sum of the digested crude fiber and the digested nitrogen free 
extract agrees fairly well with the total nitrogen free extract; hence 
the difference betwt eu the total nitrogen-free extract and the aqueous 
extract is approximately equivalent to the digestible cellulose. Where 
more explicit information is desired as to the various constituents of 
the nitrogen free extract, he recommends that the sugars, starch, 
organic acids, etc., be determined by the customary methods. 

It is gratifying to note that two methods for determining the different 
constituents of this indefinite group of constituents have recently been 
described by chemists in this country. A method hy W. E. Stone, 
noted elsewhere, enables the determination in the same sample by a 
proper sequence of the sucrose, invert sugar, dextrin, soluble starch, 
normal staicb, pentosans, and crude fiber. With this method, Rome- 
what modified hy use, some determinations have been made of the vari¬ 
ous carbohydrates of wheat, flour, corn, and bread made from the same. 
Another method, recently described by H ('. Sherman, separates the 
carbohydrates in a similar manner into soluble carbohydrates, starch, 
free pentosans, lignin and allied substances, and cellulose. 

Neither of these methods has been tested to any considerable extent, 
and possibly neither of them will be found to entirely answer the pur¬ 
pose when subjected to a practical test; but if they serve to stimulate 
attempts to apply the results of recent investigation to the more 
rational analysis of feeding Rtuffs, they will have served an excellent 
purpose. They open up the way for investigations of this character at 
the experiment stations, not only in testing and improving the methods, 
but in making practical application of them in feeding experiments on 
the digestibility and the nutritive value of feeding stuff's—/. c., in deter, 
mining the nutritive value and functions, not of an indefinite and vary¬ 
ing mixture like the nitrogen-free extra‘t, but rather of such definite 
and widely distributed groups as sugars, starch, pentosans, cellulose, 
etc. This is highly important if progress is to he made in studying the 
fundamental problems of nutrition. Subsequent investigations may 
enable the combining of certain of these groups, but for the present a 
larger number of more definite groups of ingredients should be taken 
into account. 



TUI; NITR<X',EN-FREE EXTRACT OF PLANTS AND FEETOXG 

STUFFS, 

B. Tollens, Pli. D. 

Director of the Agricultural-Chemical Laboratory of tie University of Gottingen, 

Germany. 

For many years past the so-called Weenrle method has been com¬ 
monly used in the experiment stations in Germany and America tor 
determining the composition of feeding stuffs, and for judging of 
their value for animal nutrition. The method was devised by the late 
Prof. W. Henneberg, director of the experiment station at Gottingen, 
Germany, formerly located at Weende, near Gottingen. By means of 
it Professor Ileuneberg showed the fallacy of Timer's hay-value theory 
of feeding stuffs, according to which the value of a feeding stuff was 
stated in terms of 100 lbs. of meadow hay. 

As is well known, in this method the percentages of the ash, protein, 
fat, and crude fiber are determined by fixed analytical methods, and 
the sum of these and the water, subtracted from 100. gives the so-called 
nitrogen-free extract. 

As the name implies, ITenneberg did not regard this nitrogen-free 
extract as a distinct, uniform substance, but rather as a mixture. 

It represents that portion of a feeding stuff which is not soluble 
in ether (fat), 1 and does not belong to the nitrogenous (protein) or 
ash constituents, but is dissolved by the reagents used in determin¬ 
ing crude liber, especially by the dilute boiling acid and alkali. The 
nitrogen-free extract is. therefore, the portion of a feeding stuff soluble 
in this dilute acid and alkali, less the fat, protein, and ash. It is evi¬ 
dent that it would include the water-soluble substances, es])ecially 
the sugars and other soluble carbohydrates, such as gums, innlin, etc*. 
Many other carbohydrates are dissolved in boiling dilute acid, notably 
starch, mucilages, etc.; and boiling with dilute potassium hydroxid 
completes the action. 

OONSTITt T ENTS OF THE NITBOGEN-FBEE EXTRACT. 

The carbohydrates always constitute a large part of the nitrogen- 
free extract, and this fact has led some chemists to designate it as 

1 Besides the true fats, i.the glycerids of the fatty acids, this erode fat contains 
a variety of other substances, for an account of which aee E. Schulze, Landw. 
Vers. Stat., 15 (1872), p.81; and J. Konig, Lirndw. Vers. Stafc, 18 (1870), p. 241. 
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“carbohydrates” instead of by tlie longer and less definite term of 
u nitrogen-free extract.” This, however, is not warranted, since the 
nitrogen-free extract necessarily includes various materials which, like 
the carbohydrates, possess the qualities of solubility in water, dilute 
acid, and dilute alkali, and which are neither carbohydrates, fat, pro¬ 
tein, nor ash. All known carbohydrates found in nature may occur in 
the nitrogen-free extract, 1 consequently a brief resume of the principal 
groups of carbohydrates may be helpful in considering its nature. 

HEXOSES ANI> THEIR 1>ERI\ATI\Kh.- 

The hexoses have the general composition O^HuOr. Their dei ivatives 
are cane sugar (C^IT^On), hexosans (O 6 Hi 0 O 5 ), etc. 

The various hexoses (monosaccharids, CJIuOo).—(1) Dextrose (or glu¬ 
cose) occurs iu sweet fruits, like grapes, strawberries, raspberries, goose¬ 
berries, apples, cherries, plums, etc., in larger or smaller quantities, up 
to 15 or 20 per cent, and is always associated with levulose or cane sugar. 
Dextrose and levulose are sometimes present in equal molecules, but 
usually the one or the other sugar predominates, as in the case of grape 
juice and apple juice, according to Kulisch and Bercnd. Dextrose is 
found in small quantities in the leaves of various plants, in the stems 
of cereals, in maize, sorghum, sugar cane (together with cane sugar), 
malt, roots and tubers (potato), and in many other parts of plants. 

(2) Levulose nearly always occurs with dextrose, and sometimes in 
considerable quantities. Levulose and dextrose may be formed simul¬ 
taneously in leaves from the carbon dioxid of the air, or they may be 
produced from cane sugar by hydrolysis, the mixture being known in 
that case as invert sugar, hi all probability the sugars in the leaves 
of plants are produced by the action of light, with the aid of the 
chlorophyll of green leaves, from the carbon dioxid of the air; oxygen 
is liberated, and by the simultaneous action of water formic aldehyde 
(CII 2 O) is produced, which is polymerized to CWI^O,, or other carbo¬ 
hydrates. 

(3) j Mannose as such has not been recognized with certainty in vege¬ 
table materials, although its mother substances, mannan and para- 
mannan, occur frequently. 

(4) Galactose seems also not to occur in nature as such. It is easily 
produced from galactan and paragalaetan, which are of common occur¬ 
rence. 

(5) tiorbose has not been recognized as such in unchanged vege¬ 
table materials. 

l A comprehensive, concise treatise on tlie carbohydrates with very full bibli¬ 
ography is given in B. Tottens’ Knrzes Handbuch cler Koliionhydrate, vols. 1 and 2, 
Breslau, 1888 and 1895, to which the reader is referred. 

a The writer ubcs “derivative” in this article in its physiological instead of its 
analytical sense. That is, starch is regarded as a physiological derivative of 
hexose, produced In the plant by the polymerizing of hexose with the elimination 
of water,—E d. 
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Canesugar and other di - and tri-saccharids—(l) Oane sugar (C^H^O^is 
very common in nature, and appears to be found in larger or smaller 
quantities almost wherever it is looked for in vegetable substances. 
It occurs in leaves of trees, grass, hay, beet tops; in the blossoms of 
chner and other plants; in the stalks of cereals, maize, sorghum, and 
especially sugar cane; and in the tiunks of some trees, as the maple, 
birch, and various palms. It is also a constituent of the seeds of 
various cereals, maize, soja bean, and the cocoa palm, and of nuts. It 
occurs in sweet fruits, accompanied by dextrose and levulose, the 
amount apparently increasing as the acid in the fruit decreases. Figs, 
dates, bananas, and melons, for instance, contain considerable quanti¬ 
ties of cane sugar. It is found in roots and tubers, a notable example 
being the sugar beet, but it is also found in unripe and frozen potatoes, 
in sweet potatoes, cassava tubers, ere. 

(2) Trehalose (or mycose, O 12 H 22 O 11 + 2 ILO) is isolated from trehala 
manna in large quantities. Jt is also present in vaiious fungi and in 
ergot. 

(3) Ttafjinose (0iHll,2O lt ,+5IE2O) occurs to the extent of about 3 per 
cent in cotton seed, also in smaller amount in the sugar beet, the 
sprouts of germinated wheat, and perhaps elsewhere. 

(4) aS Itachyose (O^H^On,—3II>0) is a constituent of the tubers of 
Stachys tuber if era. 

{Some other substances belonging to this group are, for instance, gen- 
tianose in the gentian root, hictosin in Kilene species, and maltose, 
which possibly occurs with starch in the cereals, rice, etc. 

Polysaceharids derived 1 from hexanes and hence called hexosans. —(1) 
Starch , «(C b TIi,)0 5 ), 2 frequently comprises the larger part of the nitrogen- 
free extract. It occurs in the cereals in large quantities. For instance, 
maize, barley, wheat, and rye contain from CO to 70 per cent; oats 
nearly 55 per cent; and rice nearly 75 per cent of starch. Peas and 
beans contain about 50 per cent. The potato has from 17 to 24 per 
cent of starch, and many other fleshy tubers and roots have a large 
starch content. Large quantities of starch are also stored up in the 
pith of certain trees, as the sago palm. Starch occurs in small quanti¬ 
ties nearly everywhere in the vegetable kingdom, and this general 
occurrence is easily understood, since starch is produced in the leaves 
(probably from the glucose first formed) and from these is transported 
to the reserve cells in the seeds, roots, etc. 

(2) Glucose-yielding substances aecomjwnying starch , as glycogen, dex¬ 
trin, dextran, etc. Many fungi, glutinous rice from Japan, etc., con¬ 
tain gummy amorphous substances, which when heated with dilute 
acid invert to dextrose, and which are closely allied to the dextrin 
obtained from starch. # The substances known as paradextran, pachy- 
mose, etc., belong with this group of bodies, 

1 See second footnote on opposite page. 

2 The value of u n *’ Is stated by different authors at all the way from 4 to 200. 
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(3) Inulin , plays a similar role in the Composite to 

starch in most other plants. It is not stored up in grains like starch, 
but occurs in solution. By immersing parts of the plant in alcohol the 
iimlin is changed to a crystalline state. Inulin further differs from 
starch in yielding levulose by hydrolysis with dilute acids instead of 
dextiose. 

There is also a class of substances accompanying inulin and yielding 
levulose, to which belong a series of gummy materials precipitated by 
alcohol and of nearly the same composition as inulin, which occur with 
the latter in the tubers of Helianthus tubcroxus . These are levulin and 
synantlirose, which, according to recent investigations by Tanret, are 
produced from pseudo-inulin, inulenin, belianthenin, and synantlirin. 
To this group belong also a large number of substances from various 
plants, partly Gomposita*, all of which are amorphous, levorotatory, 
and the larger part of which at least yield levulose on hydrolysis. 
Among these may be mentioned levosin, triticin, irisin, sinistrin, scillin, 
phlein, graminin, etc. 

(4) Mannose-yielding substances or mannans. —According to the inves¬ 
tigations of Reiss and of E. Fischer, many seeds with a hard endo¬ 
sperm composed of thick-walled cells contain an amorphous substance 
which, on heating with dilute acids, yields mannose. This substance, 
was first isolated by Reiss and was named seminin. It is at present 
called mannan, or when it is insoluble in water and in dilute potassium 
hydroxid, paramannan. The latter (paramannan) occurs in the hard 
seeds of dates, the coffee bean, jStrychnos nux-vomica, etc., and espe¬ 
cially in vegetable ivory. More soluble mannan is contained in the roots 
of salep and in several Japanese plants. Wood also contains some 
mannan. 

(5) Galactose-yielding substances or galactans are gum-like substances, 
occurring especially in leguminous plants, and yielding galactose by 
hydrolysis and by oxidation with nitric acid the same product as galac¬ 
tose, i . e., nmcie acid. These galactans are in part soluble in water and 
very dilute potassium hydroxid, and in part insoluble in tlielatter. The 
soluble substances are designated n, fi, and tf-galaetan, and the insolu¬ 
ble substances, paragalactans. Muntz, and E. Schulze, Steiger and 
Maxwell have studied the different galactans in lupine seed, peas, beans, 
etc., and named one of the soluble galactans in lupine, lupeose. Other 
chemists have isolated galactans from agar-agar, etc. 

fG) Mucilages and gums .—Pectin substances occur to considerable 
extent in plants, for example, in the beet, berries of different kinds, 
flaxseed, etc. They gelatinize with water, giving a thick and some 
times stringy or slimy solution, and on inversion with dilute mineral 
acids yield the different glucoses described above and also pentoses 
(see below). For the most part they are carbohydrates, and they all 
belong to the nitrogen-free extract. 

I Tlie inulin molecule appears not to he as large as that of starch, and the value of 
u n” has recently been stated at 12 and 18. 
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MONObACOIIAKIDS OE OTHER COMPOSITIONS AND Timm DHlUVATrV Es. 

Aside from the hexoses enumerated and the substances which yield 
hexoses (dextrose, mannose, galactose, levulose; by hydrolysis, the 
nitrogen-tree extract may contain derivatives of theoretical hexoses, 1 
and of monosaccharids of other series, notably of the pentoses (C.>Hi () 0 5 ), 
and probably also those of the tetroses (OtH & 0 4 ), the heptoses (0 7 II u 0 7 ), 
etc., although none of the latter have as yet been found in plants. The 
derivatives of these special (theoretical) monosaccharids occurring in 
plants contain less water than the hexoses, and are derived from the 
latter by the loss of one molecule of water. Their names are formed 
by adding the syllable an to the name of the monosaccharid, as C 4 H c O, 
tetrosan, 0 5 Il„O t pentosan, C 7 H 12 O b lieptosan, etc. 

Pentane# and pentosans .—The pentoses aie sugars having the formula 
CsHiuOr, from which they derive their name. Their derivatives, which 
are formed from them in the same way that starch is from glucose, i. c., 
by the loss of water, are the pentosans, C 5 1I (> 4 . 

According to E. Fischer's comprehensive theory, there are 8 pen¬ 
toses. 2 Of these, 2 have as yet been found in nature, namely, arabinose 
and xylose (wood sugar). These 2 sugars are not known to occur as 
such, but as pentosans, namely, as araban and xylan (wood gum). 

Arabinose, discovered by Sclieibler, is prepared from gum arabie, 
cherry gum, beet pith, and other substances which contain araban, 
by treating these materials with dilute sulphuric acid and thus hydro¬ 
lyzing the araban to arabinose. * Xylose, discovered by Koch and 
further investigated by Wheeler, Allen, and Tollens, 4 is obtained from 
substances which contain xylan (wood gum), as for example, wood and 
straw. It is most easily obtaiued from wood by extracting the xylan 
with sodium hydroxid and then hydrolyzing this with acid. 

Formerly the pentoses were not distinguished from common sugars 
or hexoses, because they are very similar to these, and more especially 
because, like these, they reduce Fehling's solution. Siuce the above- 
mentioned investigations on xylose the pentoses have been industri¬ 
ously searched for, and especially since intone and Tollens demonstrated 
that the formation of furfurol from the pentoses and pentosans by distill¬ 
ing with acid is a characteristic reaction for these substances. Besides 
this reaction there are others equally characteristic, namely, the red 
coloration when pentoses or pentosans are heated with hydrochloric 
acid ami phloroglucin, and the constant spectral absorption of this solu¬ 
tion. 3 These reactions enable the detection of very small amounts of 
pentoses, and are taken advantage of in their quantitive determination. 6 

‘See inference to E, Fischer's investigations in Tollens' Kurzes Handbuch der 
Kolilenhydrate, vol. 2, p, 14. 

-Tollens’ Kurzes Haudbuck der Kolilenhydrate, vol. 2, p. 21. 

3 Stone and Tollens, Liebig's Ann. Chem., 249 {1888), pp. 238, 267. 

‘Liebig’s Ann. Ckein., 254 (1889), p. 316. 

* Wheeler, Allen, and ToUens, Liebig’s Ann. Chem., 254 (1889), pp,. 260, 289, m. 

^Investigations of Stone, do Chalmot, Flint, Mann, and Krttger, all of which 
except some recent work by Stone and de Chalmot were carried on under the direc¬ 
tion of the writer. 
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The quantitative determination of the pentoses is accomplished by 
distilling the material containing pentosan with hydrochloric acid of 
known strength, whereby fnrfurol (0 iH*O 2 ) is generated from the pen¬ 
toses which are first formed, with the elimination of water. This 
furfnrol is changed to an insoluble form in which it can be weighed by 
the addition of phenylhydrazin, 1 or better, as the investigations of 
Kruger and Tollens haie shown, by pliloroglucin. 2 

It has been found that most vegetable materials, after they have 
passed the first stage of growth, and as soon as traces of lignification 
appear, invariably contain pentosan. This pentosan is partially dis¬ 
solved by boiling with dilute sulphuric acid, and thus increases the 
amount of the nitrogen-free extract.' 1 

Whether monosaccharids of other composition or their mother sub¬ 
stances, as tetrosan, heptosan, etc., occur in vegetable substances, is at 
present not known. Furthermore, we have no positive information as 
to whether the substances which yield lurfurol on distillation are always 
really arabinose or xylose, or whether, as Gross and Bevan 4 believe, 
other substances (furfuroses or furfurosans) yield a part of the fnrfurol, 

Rhmnnosc (C fa IluO^ +H 2 0) and rhamnosan. —In some materials as 
Enbia tinetorum , buckthorn berries, and possibly oranges, a part of 
the sugar may be rliaumose. Theie may also be a derivative of rlianx- 
nose, rhamnosan. 

NONCA.UBOUYDItA.lK l ONb l III’ENTS Ob’ TUB NITROGEN-FRBK EXTRACT. 

Organic acids. —Among the substances dissolved by the reagents of 
the Weende method may be organic acids, such as oxalic, succinic, 
malic, citric, acetic, glycollic, and lactic acids, in the form of salts solu¬ 
ble in water, acids, and alkalies. 

Higher alcohols .—Other constituents of the nitrogen-free extract are 
higher alcohols, which, although closely related to the carbohydrates, 
do not always possess exactly their composition. These are niannit, 
dulcit, sorbit, inosit, perseit, etc. Home of these occur commonly. 
Beans, for instance, contain inosit. 

Lignin substances. —By the term lignin” or a incrlisting substances” 
is commonly understood those substances not cellulose or \ylan (wood 
gum, pentosan) which are deposited in and upon the liguified cell walls. 
The Weende method separates these substances for the most part with 
the crude fiber, but a certain amount may be dissolved by the reagents 
used and so fall in the nitrogen-free extract. 

As a result of analyses of crude fiber rich in lignin Henneberg, and 
also Dietrich and Konig, 5 concluded that lignin was rich in carbon, 

‘Lindsey and Holland, Maes. State Sta. Rpt. 1891, p. 177. 

a Ztsclir. angew. Cliem., 1896, pp. 33, 191. 

■* Argsumi 5 of the work thus lar done on the pentoses and pentosans is given m 
Jonr. Landw., 44 (1896), p. 171 (E, S, R., 8, p.281). 

4 Chem. News, 70 (1894), p. 296. 

6 Landw. Vers. Stat., 13 (1870), p. 222; 16 (1873), p. 419. 
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containing approximately 55 per cent. In later years Lindsey, Street, 
and Tollens 1 arrived at the same conclusion as to the richness oflignin 
in carbon from investigations on the lignin substances dissolved from 
wood manufacture of cellulose for paper making. In the course of 
this process of manufacture the lignin substances are dissolved by the 
sulphurous acid or soda, as sulphonie acids, and probably have the 
approximate composition 0 * 11,09 (Lindsey and Tollens), or O^H^Ou 
(Htreot ami Tollens), with several molecules of water added. 

The formulas found by Lindsey, Street, and Tollens call for 63.3 to 
0L2 per cent of carbon and 0.2 per cent of hydrogen, and in this respect 
are in accord with the composition of lignin as given by Bertrand 2 which 
calls for 01.8 per cent of carbon, 5.8 per cent of hydrogen, and 1.5 per 
cent of nitrogen (according to which lignin is a nitrogenous material). 

Other substances of various hinds .—There are still other substances 
which are not determined as fat, protein, crude fiber, or ash, and conse¬ 
quently fall under the head of nitrogen-free extract. These are largely 
aromatic substances—tannic acid especially—which belong to the color¬ 
ing matters, alkaloids, etc., whose nature as well as feeding value is 
difficult to define. 

MIXED NATURE OF THE NITROGEN-FREE EXTRACT. 

The material grouped under the name of nitrogen-free extract is 
accordingly a very complex mixture in which carbohydrates predom¬ 
inate, but in which many other substances occur. 

It can be easily proved that nitrogen-free extract contains other sub¬ 
stances besides carbohydrates by determining the separate carbohy¬ 
drates by ordinary methods. If this is done the total amount of carbo¬ 
hydrates may sometimes be approximately equal to the nitrogen-free 
extract, but there is more apt to be a deficiency. For instance, Wash¬ 
burn and Tollens 3 obtained the following results with samples of sweet 
corn iu different stages of ripening: 


Total carbohydrates and nitrogen-free extract in sweet corn. 



1 Ripe. 1 

Lees mature. 

1 Very 
yotuig. 

Nitrogen-free extract by Weendo method (by (Ufierenco) — 
Total carbohydrates determined directly. 

Per cent. 

1 72.01 

j 67.94 1 

Per cent. 

, 72.51 

1 63.69 

Per cent 
70.86 
60.35 

Per cent. 
57.52 
37.12 


4.97 

8.82 

10.45 

20.40 




Similar results were obtained by Atwater. 4 Less significant but 
noteworthy results were obtained by Kraucli. He digested various 


1 Liebig’s Ann. Cham., 207 (1892), p. 341; Street, Inaug. Dies. Gottingen, 1892. 
- Bui. Soo. Chim. Paris, ser. 2,7, p. 469. 

'* Liebig's Ann. Cham., 257 (1890), p. 156; Jour. Laadw., 37 (1889), p. 503. 

* Arner. Jour. Soi,, 48 (1869), p, 352. 
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materials with 3.25 per cent sulphuric acid and determined the portion 
which had been dissolved and the resulting sugar (probably with Feh- 
limfs solution;. lie heated the residue from this digestion with 1.25 per 
cent potassium hydroxid and likewise determined the portion dissolved 
(no sugar eould be recognized in this solution). The results are given 
in the following table: 

^Ltnounln ditntolnrf by dilute acid and alhali, and hnyar in the reauUiny holutionn . 


Dissolved by 1.23 pei <cnt hiilplmrit a«i<l. 

Dinnoivvtl b;> 1.25 per cunt potassium h>dro\id 

Total dlsHolvcd. 

Sugar n suiting fiotu digestion with: 

1.25 per uMit sulphuric acid. 

1.25 i>t‘r cent oota^smin lmlroxida . 


Ttje. I 
1 

Meadow 

Ci imhon 

liny. 

clover. 

Per cent . 

Per rent. 

Per cent. 

48.12 

28. 39 

19.44 

34.57 

24.65 

31.84 

82.69 

53.04 

51.28 

19.21 

S. 33 

1.84 

XOTIC. 

X one. 

None. 


alt in not hiuprlalm; tlmt no sugar could be found in the 31.57 per rent of material dtaholxod hy tlio 

1.25 per cunt pot «ms1 mil liydrovid, hiuco weak potash solution docs not imort “eondeiibed*’ carbohy¬ 
drates, and for tho most pnit ho change** any hexoacs present or formed tlmt they do not react 
upon Folding's solution at all or only weakly. 

Hence only a small proportion of the substance dissolved from the 
above materials by 1.25 per cent of sulphuric acid was recovered in the 
form of sugar. Even allowing that the dissolved portion of 64 condensed” 
carbohydrates was only incompletely hydrolyzed to. hexoses by the 
weak sulphuric acid, the difference between the 48.12 per cent of sub¬ 
stance dissolved from rye, for instance, and the 19.21 per cent of sugar 
found in the solution is very large. 

These observations give rise to great uncertainty, but show conclu¬ 
sively that the perceutages of nitrogen-tree extract found by the Weende 
method represent not only the soluble carbohydrates of feeding stuffs, 
but many other substances as well. 

OTHER UN< < E1 {T AINT1KS AS TO THE FIGURES FOR NITROGEN-FREE 

EXTRACT. 

Siuco the nitrogen-free extract is determined by difference, it is evi¬ 
dent that all the errors in the determination of the other constituents 
are accumulated in the nitrogen-free extract. Of tho substances deter¬ 
mined directly, the ash is in general the least open to objection. Little 
objection can be made either to the determination of fat or crude fat, 
although the material extracted with ether is at times of quite a mixed 
nature. 1 

More objection can be made to the protein calculated from the nitro¬ 
gen by the factor 6.25, which assumes that the protein substances con¬ 
tain 16 per cent of nitrogen. While this assumption holds‘good in 
case of some proteids, it does not in case of others. The proteids of 

1 Regarding tho nurture of the crude fat, see, among others, E. Schulze, Luudw. 
Vera. Stat., 15 (1872), p. 81; KBnig, Landw. Vers. Stat., 13 (1870), p. 2il. 
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leguminous plants (legumiu and conglutin) contain, according to Ritt- 
lnuisen, 17 to 18 per cent of nitrogen, and some globulins contain 
nearly 10 per cent On the other hand, some of the proteids of milk 
aie found to have only 15 per cent of nitrogen 5 and other nitrogenous 
substances, as amids, etc., have still other nitrogen contents . 1 Hence, 
by using the average factor 6.25 a greater or less error in the protein 
content will sometimes be involved, which is naturally reflected in the 
nitrogen-free extract. But the various uncertainties in connection with 
the determination of crude fiber are of much greater influence 011 the 
amount of nitrogen-free extract, as will be seen below. 

UNCERTAINTIES IN THE DETERMINATION OF CRUDE FIBER. 

The fact that the crude fiber is not wholly insoluble in the reagents 
used in the Weende method is a disturbing element in the determina¬ 
tion of nitrogen-free extract by difference. If some of the crude fiber 
is dissolved by the dilute acid and alkali the nitrogen free extract will 
be too high 5 and, on the other hand, if the crude fiber is not suffi¬ 
ciently pure the nitrogen -free extract will be too low. 

In this connection, the questions arise, What is crude fiber, and upon 
what is its determination based ? 

Henneberg designated as crude fiber the residue remaining after 
treating the feeding stuff with 1.25 per cent sulphuric acid, water, 1.25 
per cent potassium hydroxid, water, alcohol and ether, aiul which con¬ 
sisted principally of the cellulose of the plant. He stated 2 3 that this 
name was preferable to woody fiber (cellulose), and furthermore that 
crude fiber was of a mixed nature. 

Besides true cellulose, crude fiber contains some of the lignin sub¬ 
stances which are entirely different from cellulose in their physiological 
action. These substances sometimes remain almost completely intact 
during the boiling with acid and alkali, but sometimes they are more 
or less dissolved. This will naturally depend primarily on the exact 
method of analysis employed; and as Ilenneberg’s original method has 
been variously modified from time to time, it will be of interest to notice 
some of the original communications on the method. 

The method# of crude Jiher determination. —Henneberg 2 gives the fol¬ 
lowing directions for his methods: About 3 gm. of the well-ground sub¬ 
stance is boiled for oue-lialf hour in a porcelain dish with a mixture of 
50 cc. of 5 per cent sulphuric add and 150 ce. of water, the volume 
being kept constant by the addition of water as it evaporates. In 
order to keep the volume constant at 200 ce., it was recommended, as a 
result of the investigations of Wattenberg , 4 carried on in Henneberg’s 

1 Concerning this question, see a recent article by Ritthaasen in Landw. Vers. 
Stat., 47 (1896), p. 391 < E. S. R., 8, p. 279). 

- Weender Beitrii<;e, ^ ol. 2, p. 19. 

3 Henneberg and Stoliwann, Weender Beitriige, vol. 2, p. 48. 

4 Jour. Landw., 23 (1880p. 273. 

14786—No. S-2 
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laboratory, to use a dish with a blue ring on the inside at the 200 ce. 
point. After boiling, the solution is allowed to settle and the clear 
liquid removed, according to Henneberg and Stohmann, with a small 
siphon or, according to Wattenberg, by means of a funnel covered with 
gauze over which biter paper is placed, the funnel being inverted in the 
liquid and the stem connected with a suction pump or a siphon. The 
residue is boiled for one-lialf hour with 200 ce. of water, and the water 
removed aw before, and this boiling with water is repeated. (Where the 
suction tilter is used, Wattenberg states that it is not necessary to 
bring the water to boiling the second time, but that it can be siphoned 
off immediately.) 

A mixture of 50 cc. of 5 per cent potassium hydroxid and 150 cc. of 
water—/. <?., a 1.25 per cent solution—is now added to the residue, boiled 
for one-half hour, drawn off as before, and the residue boiled twice 
with water, as described above. 

The residue is then collected on a tared filter previously dried at 
105° ()., washed with hot water until the alkaline reaction disap¬ 
pears, several times with hot alcohol and with ether, dried at 105°, 
and weighed. 

The crude fiber obtained in this way contains a little inorganic mat¬ 
ter, and usually some nitrogen. Accordingly, it is incinerated and the 
ash deducted; and in very exact determinations the nitrogen must also 
be determined, multiplied by G.25, and the protein deducted. 

Holdetieiss 1 proposed to carry on the digestion with acid and alkali in 
pear-shaped bulbs of about 300 cc. capacity, the boiling being effected 
by conducting steam into the bulbs. At the end of the treatment the 
bulbs are dried with the residue at 100 to 105° C., weighed, and the 
crude fiber incinerated in a crucible, and the ash weighed and deducted. 
To simplify the drying of the crude fiber, Stift* 5 made the bulb in two 
parts, the substance being collected in the lower part, which was 
removed for drying. 

According to the official method in the United States/ 2 gm. of sub¬ 
stance previously extracted with ether is boiled with 200 cc. of 1.25 per 
cent sulphuric acid for one-half hour in a llaslc with a reflux condenser, 
filtered, the residue boiled for one-half hour with 200 cc. of 1.25 per 
cent sodium hydroxid, with a reflux condenser as before, filtered through 
a Gooch crucible, washed, dried at 100° O., weighed, incinerated, and 
the ash deducted. 

The Holdefleiss method of boiling with steam in bulbs and the Ameri¬ 
can method differ essentially from the original method, and may give 
somewhat different results. 

iLarnlw. Jahrb. 1877, Supplement, p. 103; Bieler and Schneidewind’, Versuchs- 
Station Halle; and E. S. R., 5, p. 459. 

a Oesterr. ungar. Ztschr. Zuekerind. and Landw., 1895, p. 35. 

3 Association of Official Agricultural Chemists at Chicago, 1893 (U. S. Dept. Agr., 
Division of Chemistry Bui. 38, p. 190). 
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A further cause of difference in results lies in tlie understanding of 
what is meant hy 1.25 per cent sulphuric acid, and 1.25 per cent potas¬ 
sium hydroxid, and this is seldom defined in the description of methods. 
Do the percentages refer to S< > 3 or H 2 S0 4 , to K>G or KOH ? Henne- 
berg does not specify in his original description of the method, but in 
another paper 1 he states explicitly that he uses * 4 50 cc. of 5 per cent 
snipliurie acid (50 gm. sulphuric hydrate per liter; and 150 cc. of water,” 
and also 50 cc. of 5 per cent potassium hydroxid (50 gm. of fused 
caustic potash per liter) ” 

This is further confirmed by Prof. F. Lehmann, Professor Henneberg’s 
successor at the station, who states that in making the 5 per cent stock 
solutions 255 gm. of concentrated pure sulphuric acid (98 per cent 
H 2 S0 4 ) is mixed with 4,745 gm. of water, and 300 gm. of potassium 
hydrate is dissolved in 6 liteis of water. 

E. Wolff, J in his book on agricultural analysis, directs that in making 
the 5 per cent potash solution 50 gm. of fused caustic potash be dis¬ 
solved in 1 liter of water. 

From the evidence adduced, the writer believes the correct solutions 
to be 1.25 per cent ILS0 4 and 1.25 per cent KOH. In a method 
whose regularity depends upon using solutions of constant strength, it 
is very necessary to tollow r exactly the original diiections of the author, 
or at least the method by which the majority of analyses are made. 

Experiments made in the United States have shown that sulphuric 
acid and potash solutions of different strengths leave different amounts 
of crude fiber undissolved. For instance, Huston and McBride 3 found 
that filter paper treated with 2.5 per cent sulphuric acid and 2.5 per 
cent potassium hydroxid lost 17 per cent, and even more by other 
treatment. 

In other instances linseed meal 4 gave with 1.25 per cent solutions 
8.13 per cent of crude fiber, and with 2.5 per cent solutions 7,35 per 
cent of crude fiber, with differences of about 1 per cent between the 
results of different analysts. 

Cellulose always attach d In tlic Weentlc method .—As cellulose is a 
principal constituent of crude fiber, the question as to the nature and 
behavior of crude liber can be answered at least in part by determining 
whether in the Weende method the cellulose of feeding stuffs remains 
intact or whether it is partly dissolved and so goes to swell the 
nitrogen-free extract. 

For this purpose investigations on pure cellulose treated according 
to the Weende method will be helpful. 

Perhaps the first to make investigations along this line was H. 

1 Lancia. Vers. Stat., 6 tlS64). p. 497. 

-Anleitung /ur ehemischen Cntersuchung landwirthschattlieli wichtiger Ktoile, 
Berlin. Is75, Sd ed.. p. 17o. 

* Association Otbeial Agricultiual Chemists at Chicago, 1893, p. 140. 

‘Ibid., p. 131. 
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Schulze, 1 who, working under Heuneberg’s direction with 1.25 per cent 
and 5 per cent sulphuric acid, came to the conclusion that the 1.25 per 
cent acid used in the Weende method did not dissolve any essential 
amount of cellulose. Of 100 parts of cellulose taken, 09.17 parts 
remained undissolved—/. c., the acid dissolved 0.85 per cent of the cel¬ 
lulose. The 5 per cent acid dissolved 1.40 per cent of the cellulose, 
and in the solution 0.04 per cent of the cellulose was recognized as 
dextrose by Folding's solution. 

In continuation of these experiments, (J. Knlm, Aronstein, and H. 
{Schulze 2 3 4 found that the cellulose of meadow hay, like pure cellulose, 
(filtered paper) was slightly attacked by boiling with 1.25 per cent 
sulphuric acid, but only an unimportant amount dissolved. Various 
samples of hay, straw, and dung treated according to F. Schulze’s 
method (with potassium chlorate and nitric acid) showed nearly the 
same amounts of cellulose whether they had been previously boiled 
with 1.25 per cent sulphuric acid or not, although there were small 
differences noticeable, as shown by the following table: 

Cdlulosc determined by l'\ iSchulze'b method. 


Without 
jirovious boil¬ 
ing-with 1.25 
per cent sul¬ 
phuric a< id. 


With pre¬ 
vious boiling 
■with 1.25 
per cent mil* 
phasic acid. 


Clover hav. 

Oat wt i aw.. 

Dung from meadow liny 
Dung from oat ^law ... 


Tn ant 
25.00 
41.84 
29.57 
28 78 


Per cent. 
23.70 
41.35 
27.42 
27.92 


The action of boiling J.25 per cent potassium liydroxid is quite dif¬ 
ferent, as this dissolves important amounts of cellulose. Kern 2 found 
that while Swedish filter paper lost only 1 per cent by being boiled with 
1.25 per cent sulphuric acid, the same paper when boiled with 1.25 per 
cent sulphuric acid and 1.25 per cent potassium liydroxid lost 8.6 jier 
cent. lie concluded from this that paper cellulose was not noticeably 
dissolved by dilute sulphuric acid but was dissolved by the subsequent 
treatment with dilute potassium liydroxid. Without previous boiling 
with sulphuric acid, 1.25 per cent potassium liydroxid dissolved only 1.7 
per cent. 

Very similar results have recently been obtained by Suringar and 
Tolleus.* Filter paper treated by the Weende method gave 92.40 to 
03.96 per cent of cellulose. The same paper treated twice by the 
Weende method gave 95.40 to 95.86 per cent of cellulose. Cotton 
gave 88.18 to 90.86 per cent. 

1 Jour. LantVw., 7 (1865), p. 304. 

2 Jour. Landw., 8 (1866), p.293. 

3 Jour. Landw., 24 (1876), p. 19. 

4 Jour. Landw., 44 (1896), p. 343 (E. S. It., 8, p. 741). 
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Bepeated combustions of the original paper and the product from 
treating it with sulphuric acid and potassium hydroxid, carried on in 
Henneberg’s laboratory, showed the composition invariably to be that 
of cellulose, the carbon in the product ranging between 44.17 and 44.38 
per cent, and the hydrogen between G.17 and 0.19 per cent. 

Kern found that the cellulose of feeding stuffs was similarly attacked. 
Orchard grass gave by the Weende method .*54 per cent of crude fiber, 
and this product treated by F. Schulze's method (macerating with 
potassium chlorate and nitric acid) showed 32.8 per cent of cellulose in 
the hay; but when the hay was treated directly by Schulze's method 
35 per ceut of cellulose was found. In other words, 0.3 per cent of the 
total amount of cellulose was dissolved by the Weende method. 

It follows from the above experiments that the cellulose is always 
somewhat attacked and dissolved by the reagents of the Weende 
method, and that consequently a part of the cellulose of feeding siuffs 
is credited to the nitrogen-free extract. 

This difficulty is not removed by the modifications that have been pro¬ 
posed from time to time, including Wither’s modification in which the 
operation is reversed, the substance being boiled first with potassium 
hydroxid and then with sulphuric acid. Furthermore, the experiments 
by Huston and McBride have shown that with stronger sulphuric acid 
and alkali the cellulose is attacked to a greater extent than with 1.25 
per cent solutions. 

MIXED CHARACTER OF CRTTJE FIBER AND NITROGEN-FREE EXTRACT. 

From what has been said, it appears that the crude fiber and nitro¬ 
gen-free extract, as determined by the Weende method, must be 
mixtures whose constituents are changeable and a matter of chance; 
and that the assumption that the crude fiber is the cellulose of the 
vegetable substance under examination is incorrect. 

The nitrogen-free extract obtained by the Weende method contains 
three categories of substances: 

(1) True carbohydrates, including the pentosans. 

(2) A variety of substances which either do not belong to the carbo¬ 
hydrates at all, as organic acids, lignin substances, materials of the 
aromatic groups, etc., or which, like mannit, are closely allied to the 
carbohydrates. 

(3) The cellulose changed and dissolved by the 1.25 per cent acid 
and alkali. Since several per cent of the cellulose is always dissolved 
in the Weende method, Romewhat less crude fiber is always found than 
might be expected, and a correspondingly too high amount of nitrogen, 
free extract. Furthermore, as the crude fiber contains other substances 
besides cellulose, more crude fiber than cellulose is found. 
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BEHAVIOR OF THE CRUDE FIBER AND NITROGEN-FREE EXTRACT 

IN THE HOI AN BODY. 

In (jeno'cil .—In spite of the uncertainties in the determination of 
crude fiber pointed out in the preceding pages, it is a well-known fact 
that for years thousands of fodder analyses have been made in which 
crude fiber and nitrogen-free extract hare been determined by the 
Weende method more or less modified. The question is pertiuent as to 
how the constituents determined in this way behave in the animal body, 
and especially what proportion of the nitrogen-free extract and the 
crude liber are used by the animal and what portion is excreted 
undigested. 

Digestion experiments have usually vSliown that a large proportion, 
and in some cases nearly all, of the nitrogen-free extract is digested. 1 
Sometimes, as in the case of leaves, hay, and straw, the figures are low— 
40 to 70 per cent—but in case of grains (flour, meal, etc.) they reach 00 
per cent and over. These coefficients have been obtained by digestion 
experiments with animals (cattle, horses, sheep, swine, geese, etc.). 

Method of Stutter and Ittbert .—A method by which the digestibility 
of nitrogen-free extract could be determined in a shorter time than by 
the natural method was considered very desirable, and accordingly 
one was worked out by Stutzer and Isbert. 2 In this they attempted 
to imitate the digestion in the body with the aid of artificially prepared 
ferment solutions, using the ferments of the saliva (ptyalin), stomach 
(pepsin), and abdominal salivary gland (pancreas) Duplicate samples 
of 2 gm. each of the feeding stuff were first extracted with ether, and 
then heated to boiling with water. After cooling, 200 cc. of the ptyalin 
solution was added and digested for 2 hours at 37 to 40° C. (or 23 cc. 
diastase solution was added and digested for 2 hours at 60 to 65° 0). 
The solution was then filtered through an asbestus filter, the residue 
washed, and digested for 12 hours at 37 to 40° O. with 230 cc. of a 
solution of pepsin from pig's stomach, care being taken that the solu¬ 
tion contained 0.1 per cent of hydrochloric acid throughout the diges¬ 
tions. This was filtered through asbestos, washed, and the residue 
including asbestus digested for 3 hours at 37 to 40° O. with 100 cc. of 
alkaline pancreas solution. 

In this way, by the action of ferments (ptyalin or diastase, pepsin, 
and pancreas) the portion of the carbohydrates which is digested in 
the animal body was dissolved, and there remained the undissolved 
portion of the nitrogen-free extract and the crude fiber (?\ e. 7 the cellu¬ 
lose and its accompanying substances, lignin), the undissolved portion 
of the protein substances, a part of the ash constituents, and a consid¬ 
erable quantity of asbestos. 

1 Dietrich and Konig, Die Zusarameusetznng nnd Verdanliclikeit der ruttermittel. 
Berlin, 1891, part 2, pp. 1070-1127, 3280-13S9. 

2 Ztschr. physiol. Ohem., 12 (1888), p. 72; Uentl>l. agr. CJUem., 17 < 1888), p. 112. 
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The ash was determined in the residue from one sample by incinera¬ 
tion and the protein in the other by the Ivjeldahl method. The ash 
and protein deducted from the residue gave the crude fiber and undis¬ 
solved nitrogen-free extract; and this plus the protein, fat, and ash 
found in the original substances, deducted from the amount taken, 
showed the nitrogen-free extract digested. 

This method while not so tedious as a feeding experiment is quite 
long and complicated. It would probably be employed if it always gave 
correct results, but its accuracy has been questioned by Pfeiffer 1 who 
found a large difference between the results as obtained by Stutzer and 
Isbert and those obtained in natural digestion trials on animals. 

Water-soluble portion of nitrogen-free extract.—Percentage of aqueous 
extract —Other chemists have undertaken to determine by the direct 
method the amount of carbohydrates and similar substances in feeding 
stuffs, and how much of this is digestible. 

Henneberg and Stolimanu 2 found, for example, that in common feed¬ 
ing stuffs (oat straw, wheat straw, bean straw, clover, and meadow hay) 
the amount of substance soluble in water was approximately equal *to 
the digestible portion of the nitrogen-free extract. 

Thus the following results were obtained: 

Relation bet wet n digestible nitrogen-free extract and aqueous eu tract. 

Diction 



Tot.il 

out ffi< lent 

Digestible 



nitrogen- 

obtained 

nitrogm- 

Aqueous 


tree t*\- 

in feeding 

tree e\- 

extract. 


tract. 

evper- 

tract. 




iments. i 




Per ct nt. 

Per cent. 

Ptrcent. 

Pei cent. 

Oat straw. 


43 

10.0 

19.5 

Wheat straw. 

. 38.0 J 

40 

15.6 

13.5 

Bonn straw. 


62 

24.7 

24.2 

Clover hay. 


6b 

28.5 

28 2 

Meadow hay. 

.. 46.54 

68 

3L6 

29.6 


In other cases the agreement was even better. Kiihn, Aronstein, 
andH. Schulze 3 confirmed this deduction, and J. Kbnig 4 approximately; 
and, although Maercker and E. Schulze 5 obtained less concordant results, 
the approximate agreement of the aqueous extract of feeding stuffs 
with the digestible nitrogen-free extract is at least very noteworthy. 

Since the determination of water-soluble substances—that is, the per¬ 
centage of aqueous extract—is comparatively very simple and rapid, it 
is of very great practical value for the judgiug of feeding stuffs. It is 
best carried out by repeatedly extracting the material with water, and 

’Centsbl. agr. Chem., 17 (1888), p. 115. 

s'Weender Beitrago, vol. 2, p. 253; Neue Weender Beitrage, p. 344. 

3 Jour. Landw.. ser. 2,2 (1867), p. S3. 

Dietrich and Konig, Die Zusammensetzung und Verdaulichkeit der Futtenuittel, 
part 2, p. 1163. * 

6 Jour. Landw., ser. 2.6 (1871), p. 67. 
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then either evaporating to dryness an aliquot of the aqueous extract, 
weighing, and calculating to the original substance; or drying the resi¬ 
due from the extraction and determining the substance dissolved by 
difference. Henneberg and Stohmann boiled 4 to 5 gm. of the finely 
ground substance one-half hour with 800 cc. of water, then digested 0 
to 8 hojirs in a water bath, made the volume to 1 liter on cooling, fil¬ 
tered, evaporated 500 cc. of the filtrate to dryness, weighed the residue, 
and calculated it to the original substance. 

In this aqueous extract the reducing and nonreducing sugars can be 
determined by Fehling’s solution, and the dextrin, starch, etc., after 
separating with alcohol, etc. 1 

Oihcr methods .—Grandeau and Leclerc 2 tried other methods of extrac¬ 
tion for determining the digestible nitrogen-free extract of meadow 
hay and oats. They digested the substances first with 95 per cent 
alcohol and determined the glucose, then with diastase to separate the 
starch, which was inverted with sulphuric acid and determined as 
dextrose; and finally with 2 per cent sulphuric acid, which dissolved a 
portion of the cellulose. 

By this method of extraction, the principal carbohydrates of impor¬ 
tance in nutrition are dissolved, but not the less soluble substances which 
are brought into solution by the action of the digestive fluids of the 
body. The method also contains other doubtful factors. 

None of these methods for determining the digestible nitrogen-free 
extract have come into general use. The determination of the aqueous 
extract is not only more convenient but also better adapted to furnish 
an indication of the approximate amount of digestible nitrogen-free 
extract. Henneberg’s aqueous extract method shows approximately 
the nitrogen-free extract digested by the stomach of an animal within 
12 to 24 hours. 

Digestibility of crude fiber .—As is well known, from 2 to 3 days or 
even a longer time may elapse before the undigested portion of the food 
is entirely excreted from the body, and during this time processes take 
place which can not be imitated by the solvents employed in the 
Weende method. 

Digestion expeiiments with animals have shown that the crude fiber 
is by no means unattacked in the digestive tract, but is more or less 
dissolved, and so is not completely recovered in the excreta. During 
the long period of digestion within the body the crude fiber under¬ 
goes a special fermentation, due to the action of bacteria. As a result 
apai’t of the crude fiber, especially of the cellulose, is dissolved with 
the formation of lactic acid, carbon dioxid, marsh gas, etc. A part of 
the crude fiber is digested, and consequently less crude fiber is found 
in the dung than was consumed in the food. 3 

1 See Xouig, Untersuolmng landw. und geweblidi wiobtiger Stoffis. Berlin, 1891, 

•Aim. Sei. Agrcm., 1888, II, p. 3?*7. 

Hfrvt*t tgatious of EXIenberger and Hofmeistei, AVeiskc, Tappemei, I\ Holriofleias, 
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Iii fact, Henneberg and others have divided the crude fiber deter¬ 
mined by analysis into two parts, the digestible crude fiber and the 
undigestible crude fiber; and special analytical studies have shown that 
the digestible portion of the crude fiber has the composition of cellu¬ 
lose (OsHioOs), or 44.41 per cent of carbon, 0.17 per cent of hydrogen, 
and 49.38 per cent of oxygen. 

In other Avords, more or less of the cellulose in the crude fiber is dis¬ 
solved in the animal body, and it is evident that this dissolved cellu¬ 
lose in some way takes part in nutrition, and can not be disregarded 
in investigations of this character. The matter has been much dis¬ 
cussed, and the question as to whether or not this digested cellulose 
acts in the same way in nutrition as the nitrogen-free extract has been 
answered in very different ways. 

Since the ciude fiber which is dissolved in the digestive tract has 
been found by Henneberg and other chemists (notably Kbnig) to have 
the composition of cellulose, a carbohydrate, and since the carbohy¬ 
drates comprise the principal pait of the nitrogen-free extract, it 
would seem to follow that the digested crude fiber would have the 
same nutriti\ T e effect as the digested nitrogen-free extract. This con¬ 
clusion appears to the writer to be at least approximately correct. 
But this belief is not shared by all. 

The function of the food is not only to furnish materials to repair 
the waste and to maintain the body or produce growth or fat, but also 
to furnish heat and energy. For the production of heat and energy 
the carbohydrates (and consequently the nitrogen free extract) are 
well adapted; and for a proper knowledge of their value in this 
respect, the desirability of knowing the heats of combustion of the 
carbohydrates and other constituents of the nitrogen-free extract is 
recognized on all sides. The heat production is the same when a sub¬ 
stance is burned rapidly and with a fame in oxygen as when it is 
slowly changed by the respiration of the animal into carbon dioxid 
and water. 

Frankland, Berthelofc, and Stohmanu especially, have made large 
numbers of determinations of the heats of combustion of various sub¬ 
stances, 1 and from the fuel value calculated for 1 gm. of this or that 
feeding stuff a conclusion can be drawn as to its value in nutrition. 

In the production of heat by the oxidation of organic matter. It is 
immaterial whether or not in the change to carbon dioxid and water 
intermediate products are formed which in turn are oxidized to carbon 
dioxid. But it is by no means immaterial when intermediate products 
are formed which prevent a complete oxidation. This is the case with a 
product which often results from the decomposition of the carbohydrates, 
namely, marsh gas, or methan (OH*), which is formed in large quanti¬ 
ties in the stomachs of ruminants and is given off* into the air unoxi¬ 
dized. so that the heat of its carbon is lost. As mentioned above, a 
part of the cellulose is dissolved in the process of digestion as a result 


l U. S. l>ept. Agr.. Oltiro of Experiment Stations 15nl. 'Jl. 
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of & fermentation in which marsli gas is generated, and lienee the frill 
fuel value of this cellulose is not realized in the body. 

It would follow from this that the so-called digestible cellulose lias 
less value than tlie digested nitrogen-free extract, but this is only true 
provided the carbohydrates of the nitrogen-free extract do not undergo 
a marsh-gas fermentation, or produce any methan. Some authors 
ascribe to the digested cellulose very little or no value, while others 
believe it to be fully equal to tlie digested nitrogen-free extract. P. 
Holdefleiss. 1 who has recently investigated the subject, calculates it 
to have 80 per cent of the value of nitrogen-free extract. 

Up to the present time it has not been shown that methan, or marsh 
gas, comes entirely from the digested cellulose. On the contrary, it is 
very probable that methan also results from decomposed starch, etc., 
of the feeding stuff, and in this case the decrease in fuel value due to 
methan formation, mentioned above, would apply equally as well to 
the nitrogen-free extract as to the digested cellulose. 

The conclusion appears to the writer to be warranted that the 
digested crude fiber and the digested nitrogen-free extract are not only 
of similar, but in all respects equivalent, value in nutrition. Certainly 
not all of the crude fiber eaten by animals is recovered in the excre¬ 
ment. Of the 46.03 per cent of crude fiber in wheat meal 52 per cent 
is digested by cattle, according to Henneberg and Stohmann, 2 i. e 
the meal contains 24 per cent of digestible crude fiber; and of the 42.96 
per cent of crude fiber in oat straw 50 per cent is digested by sheep, 
equivalent to 21.48 percent of digestible fiber in the straw.* Other 
data are as follows: 

Digestibility of crude fiber. 


^ Crude liber 
j content. 

Digestion 
coefficient 1 
of ernde 
fiber. 

Digestible 
crude fiber 
in the 
material. 

Animal 

used. 

Bean straw....1 

Fervent. ! 
41.07 
12.07 
32.07 
1.75 
2.15 

Fer cent. 
41.20 
21.04 
29.88 
G1.8D 
40.46 

Percent. 
17.17 I 
2.51 
8.01 

1 (»8 
.87 

_i 

i 

Sheep. 

Horae. 

Sheep. 

Do. 

Horae. 

Oats a..... 

Oats. 

Com meal A....... 

Corn mealc.... 



a Dietrich and Konig, loo. eit., p. 1108. 

b Wolff, Eunice, Kreuzhnge, and Kellner, Lundw. Jahrb., 8 (1879), Sup. I, pp. 90,97. 
e Dietrich andKQnig, loc. cit. p. 1100. 


It appears that quite a large part of the crude fiber is digested, and 
hence the assumption that the portion of a feeding stuff insoluble in 
1.25 per cent sulphuric acid and 1.25 per cent potassium hydroxid is not 
dissolved in the body of the animal is incorrect. 

1 Landw. Inst. Halle, Berichte 12, pp. 52,98. 

* Weender Beitrage, vol. 2, p. 23; Dietrich and Konig, Zusummensetzung mul 
Verdanliehteit der Fnttennittel, part 2, p. 1097. 

* Hofmeistar, Landw. Vers. Stat. 10 (1868), p. 295; Dietrich and Konig, loo. cit., 
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Since the crude fiber is partially digested* and the nitrogen-free 
extract is incompletely digested* and since analysis does not show the 
actual feeding value of either of these constituents, their estimation 
separately might be regarded as unnecessary. The percentage of each 
found by analysis shows nothing of much importance. Hence, it might 
be considered sufficient to determine the crude fiber and nitrogen-free 
extract together by difference, deducting the sum of the fat, protein, 
ash, and water from 100. As a matter of fact, 15. Konig considers 
their separate determination of comparatively little value, and Atwater 1 
groups the constituents of human foods under protein, fat, ash, and 
carbohydrates. 

The nitrogen-free extract approximately equal to the sum of the digesti¬ 
ble crude fiber and digestible nitrogen-free extract. —The feeding and res¬ 
piration experiments of Henneberg and Stohmann, and of others, have 
shown that the amount of crude fiber digested agrees approximately 
with the amount of nitrogen-free extract left undigested. Hence the 
percentage of nitrogen-free extract found by the Weende method is 
practically equivalent to the sum of the digestible nitrogen-free extract 
and the digestible crude fiber. Henneberg and Stohmann 2 state, for 
instance, that u tlie undigested part of the nitrogen-free extract com¬ 
pensates for the digestible part of the crude fiber, and is to be regarded 
as lignin; the digestible part bears the closest relation to the water- 
soluble constituents of coarse fodder.” 

This rule follows with more or less exactness from the original data 
given by Henneberg, as well as from that furnished from time to time 
by various investigators, and a study of the data presented in Dietrich 
and Ivonig^s excellent compilation suffices to confirm the rule. The 
following data from that source will serve to illustrate: 

Relation "between the total nitrogen-free extract and the sum of the digestible fiber and 

nitrogen-free extract . 


Num¬ 

ber 

in Diet¬ 
rich 
and Kfi- 

Substance (ilrj). 

Found lrr the 
Weende method or' 
analysis. 

Digestible mate¬ 
rials calculated from 
feeding experi¬ 
ments. 

Sum of 
digestible 
portions of 
crude fiber 
and nitro¬ 
gen-free 
extract. 

Crude 

fiber. 

Nitrogen 

free 

extract. 

Ci ude 
iil>er. 

Nitrogen 
live 
ext i act. 



Pern nt . 

Pei cent 

Percent. 

Percent. 

Percent. 

0 1 

Dactvlis glomerala. 

27.02 

5*2.75 

13.03 

35.34 

51.27 

18 

Wheat beginning to shoot. 

25.75 

40.91 

16.74 

31.80 

48.83 

20 

Foddercorn. 

28.03 1 

53.80 

16.03 

34.43 

50.46 

24 

Meadow grass. 

33.12 

43.90 

20.20 

29.83 

50.05 

20 

Green clover. 

30.27 

42.00 

16.05 

29.40 

48.05 

67 

Beet leaves. 

14.35 

41.86 j 

8.32 

31. 40 

89.72 

120 

Meadow hay (average). 

20.24 

49.74 | 

17.54 

31 83 

49.37 

135 j 

Mountain tiay. 

27.12 

53.81 ' 

16.81 

35.18 

SI. 99 

168 I 

Wheat straw. 

43.00 

45.00 | 

23.65 

17.55 

41.20 

176 

Oat straw. 

43.04 

44.92 

24.96 

22.01 

47.87 

178 

Corn stover. 

31.98 

53 07 

17.59 

23.88 

41.47 

186 

Pea straw. 

41.03 

89.04 

16.01 

21.48 

37.49 

225 

Potatoes... 

2.75 

83.86 

1.51 

82.18 

83.60 

232 

Beets. 

7.68 

72.15 

4.22 

09.26 

73.48 

236 

Wheat... 

2.10 

79.71 

1.10 

75.72 

76.82 

240 

Corn. 

2.55 

78.53 

1.28 

74.60 

75.88 


l U. S. Dept. Agr., Office of Experiment Stations Bui. 21. 
3 Weender Beitrage, vol. 2, pp. 454,455. 
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It is seen that the sum of the crude fiber anil nitrogen-free extract 
digested by animals in many cases agrees almost exactly v itli the total 
amount of nitrogen-free extract found by the Weende method. In 
some instances, as in Xos. 129 and 225, the agreement is complete, 
while in most cases the difference amounts to only a few per cent, being 
large in only a lew cases (Xos. 24 and 178). 

As a rule, then, the percentage of nitrogen-free extract found by the 
Weende method is approximately equivalent to the sum of the digesti¬ 
ble crude fiber and the digestible nitrogen-free extract. 

The difference heftretn the nitrogen-free extract and the aqueous extract 
girts the digestible cellulose .—IVe can go one step farther and combine 
the figures for nitrogen-free extract and aqueous extract. As stated 
above, the aqueous extract agrees approximately with the digestible 
nitrogen-free extract, and it follows that deducting the percentage of 
aqueous extract from the percentage of nitrogen-free extract will give 
as the remainder the percentage of uudigestible nitrogen-free extract. 
But, as stated above, the undigested portion of the nitrogen-free 
extract is approximately equal to the digested portion of the crude 
fiber: aud hence subtracting the percentage of aqueous extract from 
the percentage of nitrogen-free extract gives the percentage of digesti¬ 
ble cellulose. 

Although these rules are only approximately correct, comparing in 
some eases very well and occasionally not so well with the results of 
digestion experiments, the figures obtained by means of them are at 
least good indications of the value of feeding stuffs, and they can be 
widely employed since they are derived with much less time and labor 
than the more exact figures obtained in digestion experiments. 

It is recommended to continue the use of Ilenneberg's original 
Weende method of analysis until a better method is elaborated, and to 
supplement this by the determination of aqueous extract, which here¬ 
tofore has not been general. 

If more explicit information is desired as to the various constituents 
of the nitrogen-free extract, the starch, sugar, organic acids, etc,, they 
may be determined by the methods referred to above. 

The pentosans should be more frequently determined than at present, 
because it is probable, though not entirely certain, that the pentosans 
have the same nutritive value as the liexose carbohydrates.' 

CONCLUSION. 

From the above discussion of the subiect it follows that the Weende 
method for the analysis of feeding stuffs is not to be regarded as an 
exact method, since the constituents determined by it are not chemically 

*See investigations of Stone and Jones, Per. dent. ehem. Ges., 25 (1892), p. 563; of 
Lindsey and Holland, Massachusetts State Sta. Kpt. 1894, i>. 186; of VTei.ske, Ztschr. 
physiol. Chem., 20 (1895), p. 494; of Pfeiffer, Landw. Vers. Stat., 47 (1896), p. 59; of 
ToUens, Jour. Landw., 44 (1896), p. 171. 
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definite substances of fixed composition but quite variable mixtures; 
and the method does not permit of tlie exact separation of these 
mixtures from one another. 

The nitrogen-free extract is a complicated mixture of many different 
substances, in which the carbohydrates predominate: and the sepa¬ 
ration of the nitrogen-free extract from the crude fiber, likewise a 
mixture, is quite incomplete. 

In spite of all these difficulties, the Weende method has rendered a 
great service to the science and practice of nutrition of man and 
animals, and it may be used in tuture until a better method is found. 1 

In conclusion, a statement made by Ilenneberg himself in regard 
to the value of his method of analysis may be cited, because it is 
apparent from it that Ilenneberg clearly recognized the weaknesses 
as well as the advantages of his method. In the autograph manifolds 
of his lectures, which he was accustomed to distribute among the 
students attending his lectures. Ilenneberg saysip. 4.Tj: "In order to 
ascertain the value of a feeding stuff* for nutrition, it is necessary to 
determine the content of all the separate constituents, or at least 
of all the groups of similar value, and so far as the cellulose is con¬ 
cerned, the various modifications of the same. These requirements 
the customary analysis of vegetable feeding stuffs by no means ful¬ 
fills/ 5 And he adds (p. 11): “The present method of fodder analysis 
needs greatly to he perfected, hut in many respects accomplishes more 
thau would be expected from its defectiveness/' 

*In a recent publication (U. S. Dept. Agr., Office of Experiment Stations i>ul. 
No, 21, pp. 46-48) Atwater makes a similar statement in regard to results by the 
Weende method. He points out the indefinite nature of the crude fiber and the 
nitrogen-free extract, and their very mixed character, and emphasizes the great 
desirability of new and reliable methods for the analysis ot feeding stubs. 
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The action of enzymic ferments upon starches of different 
origin, TV. E. Stoxe (T. tf. Dept. Ag>\* Office of Experiment /Stations 
Bui 3J, pp. ^9-il ).—The author refers to the differences which have 
been noticed between starches from various plants. He reports studies 
made to compare the susceptibility of different starches to a number of 
enzymic ferments, viz, diastase, salivary enzyms, pancreatic enzyms, 
and -'■Taka-diastase.' 1 The starches were freshly prepared from maize, 
wheat, rice, potatoes, and sweet potatoes. They were gelatinized by 
heating in water. Varying amounts of starch were treated with solu¬ 
tions of the enzyms of different strengths, and the time noted which 
was required for complete solution or saccharification, as shown by the 
iodin reaction. 

The following conclusions were reached : 

‘*“^1) The btarelies of potato, sweet potato, maize, rice, and wheat vnrj greatly in 
their susceptibility to the action of on/yjnie ferments. 

‘*t2) This a ariatiou reaches such a degree that under precisely the same condi¬ 
tions certain of the starches require eighty times as long as others for complete 
solution or saccharification. 

“(3) This -variation is exhibited toward all of the common enzymic ferments 
studied, -si/, diastase, ptyalin, pancreatin, and u Taka-diastase/’ in the same icla- 
tivo order, with slight exception. 

•*(4; Thi^ order, beginning with tile starch which is most easily changed, is, for 
malt extract—sweet potato, potato, wheat, and mai/e; for sahva—potato, sweet 
potato, rnai/o, rice, and client; for pancreatic lluids—potato, sweet potato, maize, 
with wheat and rice unchanged; for ‘Taka-diastase’ the potato was more quickly 
changed than any other. 

‘^5) Certain of the experiments indicate that the rapidity of the change in par¬ 
ticular cases i& very clearly proportional to the concentration of the solution ot the 
ferment. 

“(6) It seems reasonable to assume that the same relative degree of susceptibility 
exhibited by these starches in the experiments described would still obtain when 
they are subjected to the action of the same enzyms in the processes of digestion. 

“(7) The facts here jiresented have very important bearings upon industrial oper¬ 
ations involving the use of starches, upon questions of physiology and nutrition, 
and upon the study of the different starches from the purely scientific standpoint.” 
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Determinations of alumina and oxid of iron in mineral phos¬ 
phates, manures, sulphate of alumina, alum, etc., E. T. Thomp¬ 
son (Jour. hoc. them. Ind , ; fj JVo. 15, j>. * 6 S. *#/).■—The unsat¬ 

isfactory character of the methods in use for the precipitation of iron 
and alumina as phosphates is due to the fact that all the conditions 
which tend to cause inaccuracy are not taken into account. It is 
necessary to consider how to obtain the precipitate free from calcium 
phosphate as well as to obtain and keep it in the perfectly normal con¬ 
dition. The presence of ammonium acetate favors the precipitation of 
calcium phosphate, even in the cold. The neutralization process for¬ 
merly proposed by the author 1 avoids this difficulty. To the cold solu¬ 
tion of the phosphate ammonia is added until it is neutral or only 
faintly acid to lacmoid paper, when the whole of the aluminum and 
iron phosphates will be precipitated and the calcium phosphate will 
remain in solution. In order that the phosphates of iron and alumina 
be normal, at least li times the amount of phosphoric acid theoretic¬ 
ally required must be present, otherwise the phosphates will be basic 
and of uncertain composition. To preserve the normal composition of 
the precipitate, it is washed with a 1 per cent solution of ammonium 
nitrate containing 0.2 gm. of diphosphate of ammonium (NHJIPO 4 ) 
per liter. The ammonium phosphate must be exactly neutral to 
metbyl orange. If fluorids are present, the solution of the phosphate 
is to be prewously evaporated with nitric acid. The process serves 
also for the separation of alumina and oxid of iron from cobalt, nickel, 
zinc, and manganese, as well as from calcium and magnesium.—A. M. 
PETER. 

A modification of the gunning method for nitrates, J. Fields 
(Jour. Amer. ('hem. 8be., lh (1^96), Xo. 1 2 , pp. 1102-1101 ).—The modi¬ 
fication consists in substituting for the 5 gm. of sodium thiosulphate 
and 10 gm. of potassium sulphate of the official method 6 to 7 gm. of 
potassium sulpbid, which is added in small portions, the flask being 
thoroughly shaken after each addition. It is claimed that with this 
reagent frothing is avoided and the time of digestion shortened.—P. w. 
MORSE. 

The determination of sulphuric acid or of barium, J. Edmunds 
( Chem . Xeics, 7 1 (7606% Xo. 1925, p. 187). —The method is intended 
especially for determining sulphuric acid in water. Seventy centi¬ 
meters of the water is first titrated with an excess of deci-normal 
barium nitrate, the excess of barium precipitated with an excess of 
deci-normal potassium chromate, and the excess of potassium chromate 
precipitated with an excess of deci-normal silver nitrate. The excess 
of silver nitrate is determined in the usual way in a portion of the 
filtrate, and from this data the sulphuric acid is calculated.—B. w. 

KILGORE. 


1 Jour. Sol*. Chem. Ind., 5 (,1886/, p. 152. 
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The carbohydrates of wheat, maize, flour, and bread, W. E. 

Sjloxd {( . n. Ihpf. Ayr.* Office of Experiment Station* Bui. ;>i , pp. 

—This is a study of the carbohydrates of winter and spring 
wheat, maize, hour from winter and spring wheat and maize, and 
bread made from the same. Analyses are given of the materials by 
the ordinary Weemle method, and in addition the individual carbohy¬ 
drates are determined by a method described in the bulletin. The 
carbohydrates determined were sucrose, invert sugar, dextrin, starch, 
pentosans and liemicelluloses, and liber. The changes in making bread 
are discussed and data are given for the bread-making experiments. 

“Flour made from wheat undergoes a selective process wliicli leave* the carbohy¬ 
drates m ditrerent proportions than in the whole grain. Sucrose and crude liber are 
notably diminished: invert sugar and imntosans disappear entirely, while the starch 
and dextrin are proportionally increased. . . . 

“The combined action of moisture, yeast, and heat, as in preparing and linking 
bread, diminishes the sugar and tends to convert the starch into soluble and ferment¬ 
able forms. The actual amount of starch thus changed is, howe\er, much less than 
is generally supposed, averaging in the materials studied not more than 10 per cent 
of the total starch present. ‘This change occurs in the more exposed portions of the 
loaf. In the interior the starch practically undergoes no change. 

“The Temperature of the interior of loaves of bread baked in the ordinary way 
was never found to exceed 99 C. 

‘•The tolal shrinkage in weight during the process of 1 raising/ baking, and 
‘airing’ bread amounts to from 12 to 20 per cent <*f the total weight of materials 
used. This loss is, however, almost entirely in moisture which lias been added to 
the flour, and which is removed bj evaporation. The total loss of solid or dr,\ matter 
will not exceed o or -1 per cent on the a\ erage. 

“Bread ooutams all of the varieties of carbohydrates found in the original flour, 
and in addition more or less of so-called ‘soluble starch* produced by the action of 
heat upon the normal starch.*’ 

The important feature of these investigations is the attempt made to 
determine the various carbohydrates directly, instead of grouping them 
together under the head of nitrogen-free extract determined by differ¬ 
ence. The method has been somewhat changed by further investiga¬ 
tion, and in its modilied form is given by the author in a more recent 
paper noted below. 

The quantitative determination of carbohydrates in food stuffs, 

I, W. E. Stone {Jour. Amer . Che in. Soc., Hi (IS !)/), No. o\ pp. 18:i-VJ7). — 
After discussing the unsatisfactory character of the determination of 
nitrogen-free extract by difference the author outlines a method for 
determining the separate carbohydrates in feeding stuffs. This is based 
upon the successive treatment of the sample (1) with boiling alcohol to 
remove sugars; (2) with cold water to remove dextrin and soluble forms 
of starch; (3) with diastase or malt infusion to remove starch; (4) with 
dilute boiling hydrochloric acid to convert the gums, pentosans, hemi- 
celluloses, etc., into soluble reducing sugars; aud (5) with boiling 1.25 
per cent sodium hydroxid, leaving the crude fiber behind. 

The method is briefly as follows: Prom 50 to 100 gm. of finely ground 
or grated material is boiled with 500 cc. of strong alcohol under a reflux 
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condenser for 2 hours, or is extracted with boiling alcohol in a Soxlilet 
extractor. The sugars extracted are detenumeil either in the polar- 
imeter, if only Microse is present, or by titration with Fehling’s solution 
before and after inversion. The residue from the alcoholic extraction 
is treated with 300 cc. of water for 18 to 24 hours with frequent agita¬ 
tion, the aqueous extract evax>orated to 2i HJ cc.. and an aliquot part 
inverted with dilute acid and titrated with Feliling's solution. The 
residue from the aqueous extract is brought to an air-dry condition, 
weighed, and 2 gm. of the material boiled thoroughly with 100 cc. of 
water for 3 minutes to gelatinize the starch. A malt infusion is pre¬ 
pared by digesting 10 gm. of iinely ground fresh malt with 30 cc, of 
water at ordinary temperature, with frequent agitation for 2 to 3 hours. 
The gelatinized starch is treated w ith 10 cc. of this infusion at a tem¬ 
perature not exceeding 05" C. from 2 to 3 hour^. or until the iodin 
reaction disappears, when the solution is filtered on a linen filter and 
thoroughly washed with hot water. The filtrate is evaporated to 100 
cc. and treated with 10 cc. of concentrated hydrochloric acid at the 
temperature of a boiling water bath for 1 hour, in order to convert the 
malt sugar into dextrose, the solution neutralized, made to a volume of 
200 cc., and titrated with Feliliug's solution. The result is corrected 
lor the sugar introduced in the malt extract. The residue from the malt 
extraction receives 100 cc. of water and 2 cc. of strong hydrochloric 
acid and is heated to boiling under a reflux condenser or in a water 
bath for 1 hour, in order to convert the gums and pentosans into reduc¬ 
ing sugars which may be regarded as xylose. The solution is filtered, 
neutralized, made to 200 cc. ? and titrated with Feliling’s solution., The 
residue is treated with 1.25 per cent sodium hydroxid as in the Weende 
method for crude fiber, and the remainder taken as crude fiber. 

In conclusion the author says: 

*Tn many eases it is believed that the total amount of carbohydrates thus defi¬ 
nitely determined in food materials will he found to be appreciably les& than the 
nitrogen-free extract estimated by difieiente. If subsequent research should justify 
this belief, the character of this non-carbohydrate and uon-nitrogenous Mib&tance 
would remain to be determined. This question is now being investigated, and for 
the present the writer desires to reserve the subject of inquiry to this laboratory. 

“This outline is thought to present an analytical method superior to anything 
at present available for the estimation of carbohydrates in foods, although it can 
not be regarded as iu any sense perfected. It w ill have served its purpose if it shall 
suggest to others the necessity of somethhu* better and assist them in the search 
for it.” 

The quantitative determination of carbohydrates in food stuffs, 

II, W. E. Stone {Jour. Amer. Ghent. Hoc., 19 (1897), So. 817-849 ).— 

In this paper the author gives the percentages of starch in maize, 
wheat, flour, and bread, as determined by his revised method (see 
above), and summarizes the determinations made of the different car¬ 
bohydrates of these substances. The summary is given on the follow¬ 
ing page: 

1478b—io. 8 .... 3 
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Carbohy drafts in difft rent food stuff* (in dry matter). 



Su¬ 

crose. 

Invert 

sugar. 

Ill '£> 
trm. 

Soluble 

starcli. 

Normal 

starcli. 

Pento¬ 

sans. 

i 

Crude 

fiber. 

i Total 
carbo- 
1 hydrates. 

Nitrogen- 

free 

extract. 


Ptr ct 

Pet rt. 

Ptf ct. 

Per cent. 

1 Pet ct. | 

l 

Pt r ct. 

Per ct. 

! Per cent. 

Per cent. 

Wheat 1. 

0.32 

0. 0a 1 

j 0.27 

0. 00 

I 57.02 j 

4.54 l 

2.08 

1 03.71 

77.07 

Wlu at 2. 

.72 

.00 1 

.41 

.0(1 

30.27 | 

4.37 ' 

2.51 

i 64.28 

77.66 

Flour 1.. 


.00 

1 .90 

.00 

(>7 99 

.00 

.25 

1 09.32 

83.54 

Flour 2. 

.20 

.00 

1.00 

.00 

07.70 

.00 

.25 

] 09.27 

84.54 

Make . 

1 .27 

.00 

.32 

i .ou 

. 03.45 

5.14 . 

1.99 

73.17 i 

78.02 

Bieail (wheat 1>. 1 

1 .14 

.10 

1 .08 

1.37 

5J 34 

4.10 

2 70 

02.59 

77.20 

Bread rwh< at 2).... 

.05 

.32 

1 .23 

2.30 

33.02 

4.34 ! 

i 2.42 

63.34 

77.33 

Bread (Hour 1). 

.00 

.37 

.27 

1.99 

i 04.81 

.00 j 

| .34 

07 84 

82.94 

Bread (flour 2). 

.15 

.3ft 

.91 

1.74 

04.12 

.00 

.17 

67.47 I 

1 65.17 

Corn bread (maize).. 

.16 

.19 

.00 

2.80 

1 61.74 

I 3.54 

( 2.22 

70.75 

77.81 


The author states that the discrepancy between the total carbohy¬ 
drates and the nitrogen-free extract “ is diminished by the later results, 
but still exists to an extent which can not be overlooked.” 

Method of determining the acidity of milk, A. Deyarda (Milch 
Ztg25 (1896), Xo. 49, ]). 785, fig. 1). —The apparatus used in this 
method is called an acidimeter. It is a glass-stoppered flask of about 
100 cc. capacity with graduated neck. One hundred cubic centimeters 
of milk is placed in the flask, pkenolplitkalein added and then decinor- 
mal alkali added as in ordinary titration. At the end of the reaction 
the amount of alkali added is read off on the graduated neck and the 
acidity calculated. 

Several comparisons of this method with Soxhlet’s method showed 
that the two gave nearly identical results. 

Contribution to the knowledge of the rancidity of fats, E. 
Spaeth (ZUehr. ttnalyf . Chew .. :J5 (1896), p. 471). — The author worked 
on hog’s lard. He found that the fats on standing became rancid and 
ascribed it to oxidation due to the action of light and atmospheric 
oxygen, the unsaturated oleic acid being chiefly attacked, with the 
formation of acids with lower percentage of carbon. Aldehyde bodies 
and oxy-fatty acids were also formed. All the fats contributed to the 
formation of free fatty acids, and the volatile fatty acids increased 
greatly with the increase of free fatty acids. The oxidized fats had 
a lower iodin number and higher melting point than the fresh fats.— 
B. W. KILGORE. 

On the determination of stearic acid in fats, O. Hehner and 
0. A. Mitchell (Analyst, 21 (1896), Dec., p. 816-332 ).—The method, 
w T hicli numerous trials on a variety of materials has indicated to he 
quite reliable, is as follows: Prepare a supply of alcohol (methylated) 
saturated at 0° 0. with pure stearic acid, or with stearic acid which 
only contains traces of palmitic acid. Dissolve from 0.5 to 1 gm. of the 
mixture of the fatty acids to be examined, if these acids are solid, or 
about 5 gm. if fluid, in about 100 cc. (exact measurement is not neces¬ 
sary) of the stearic-acid-alcohol solution. Leave in an ice bath over 
night, agitate next morning and allow to stand in ice for a short time, 
Alter off while the mixture remains in ice, wash with stearic-acid-alcohol 
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at 0~ C., dry and weigh. Determine the melting point of the product, 
whieh should not he much less than OS.rp C.—B. w. kilgore. 

The chemical examination of cheese, A. Stutzer (Ztseltr. analyt. 
Chem35 p. J^S ).—Ash is determined by ignition in a platinum 

dish in a muffle furnace. For the other determinations 100 gm. of 
cheese is rubbed up with 400 gui. of clean sand. Water is determined 
in 3 gm. of the mixture by heating in a water bath, and fat is esti¬ 
mated in this by extraction with dry ether. Total nitrogen is estimated 
by the Kjeldahl method. The author uses phosphotungstic acid for 
separating casein, albuminates, albuinoses, etc., from amids, and 
estimates ammoniacal nitrogen by distillation with barium carbonate. 
Xitrogen in amido-compounds is determined in tlie filtrate from the 
phosphotungstic acid precipitate.—3. w. kilgore. 

Valuation and standardization of permanganate solutions, E. 
Riegler ( Ztschr . analyt . Chem oj p. o'22 ).—As permanganate 

solutions change on standing, the author uses a solution of chemically 
pure oxalic acid, containing D.%54 gm. of oxalic acid and 50 cc. of 
concentrated sulphuric acid to tlie liter, for standardizing his perman¬ 
ganate each time it is used. One cubic centimeter of the oxalic acid 
solution is equal to 0.005 gm. of potassium permanganate. For the 
titration the oxalic acid solution is heated to boiling and the permanga¬ 
nate added until permanent rose coloration.—n. w. kilgohe. 

Classification of the chemical elements, Lecoq and de Boise awjoran (Compt. 
Rend., 124 {1697), So. 3, pp. 127-130). 

liucinm, a new element {Chan. Sacs, 74 {1890), So. 1922, p. 139). 

The alleged new element, lucium, W. Crookes {Chem. Seics, 74 {1890), So. 
1931, p. 239). — The author concludes from chemical and spectral analysis that lucia 
is nothing more than yttria in a rather impure condition.— b. w. kihk>re. 

The unity of atomic weights, K. Seubert (Ztm.hr. anorgan . Chem., 18 (1896), 
So. 4-3, pp. 22 f *-232). 

Water in colloids, especiaUy in gelatinous silicic acid, J. M. tan Bemmelen 
{Ztachr. anorgan . Hum., 18 {1890). So. 4-3, pp. 333-314, figs. 3). 

On the alkalimetric determination of metals, H. Lescoeurs et al {Bui. Soc. 
Chim. Paris, 17-18 (1607), So. 2, pp. 119-144). 

The accurate determination of oxygen by absorption with alkaline pyrogallol 
solution, F. Clowes {Chem. Seics, 74 {1S90), So. 1920,p. 199). 

A new method for the quantitative separation of alkaloids suitable for ana¬ 
lytical purposes, C. Kippenberger t Ztschr. analyt. Chem., 35 { 1890). p. 407). 

The application of solutions of iodin for the volumetric determination of 
solutions of alkaloids, C. Kippenberger (Ztschr . analyt. Chan., 35 (1896), p. 422). 

The determination of potassium bitartrate in wines, S. Gautier v Compi . Bend., 
124(1897), So. 6, pp. 29S-300). 

Note on the analysis of cream of tartar, A. H. Allen {Analyst, 21 (1890), Aug. 
p. 309 ).—This is a correction to a former paper on the same subject . 1 

Recognition of formic aldehyde in milk, K. Farnsteiner (Forsell. ii. Lelensmtl. 
und Hyg . Chem., 3 {1890), pp. 363-370; tils, in Chem . ('enthl., 1897,1, So. 2. p. 133). 

On Chinese vegetable tallow, G. de Negri and G. Sburlati (Chem. Ztg ., 21 
{1897), So. 1, pp. 5, 6). 

Recognition of pure butter, margarine, and other animal and vegetable fats, 
and of mixtures of the same (Ctrman patent So. S9140; Chem. Ztg., 21 (ISO?). So. 


1 Analyst, 21 <lb? l Jt>)., July, No. 241. 
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2, p. 13), —Tlie fat is thoroughly mixed with water or some aqueous alkali-free solu¬ 
tion at over 31° C., and from the rapidity with which the fat separates and its 
physical properties, its nature is determined. Salt solution can he used in place of 
pure water; and various tests cun he made on the separated fat. 

A color reaction of peanut oil, A. van Engelen (Bui, Assoc. Beige Chinu, 1896, 
Xo. 4). 

Note on the microscopic detection of beef fat in lard, T. S. Gladding 
(Analyst, 21 (1896), Oct., p. 234). —The author obtains crystals of heef stearin of 
good form and si/e hy crystallizing from a mixture of alcohol and ether (10:5).— 

B. W. KILGORE. 

The introduction of standard methods of analysis, H. J. von Jonstorff 
(them. Xews, 74 (1896), Xos. 1917 , p. 89; 1918, p. 101; 1919, p. US; 1921, p. 143; 1922, 
p. 130; 1933, p. 170). 

A new form of potash bulb, M. Gomberg (Jour. Amer. Chan. Soc., 18 (1896), Xo. 
11, pp. 941, 942, fig . 1). —Much simpler than Geissler’s. It maybe easily handled 
and wiped, will stand without support, and can he weighed without being sus¬ 
pended.—r. w. morse. 

A modified form of the ebullioscope, H. W. Wiley (Jour. Amer. Chem. Soo., 18 
(1896), Xo. 12, pp. 1063-1067, fig. 1). —The difficulties attending the use of the ebul- 
lioseope in determining alcohol in wine and hecr are discussed, and a description is 
given of a form of the apparatus devised to overcome the difficulties.— f. w. morse. 

A filter flask, W. Diamond ( Chem. Xeics, 74 (1896), Xo. 1938, p. 283). 

Rapid measuring pipette, E. L. Smith (Jour. Amer. Chan. Soo., 18 (1896), Xo. 10, 
pp. 903, 906, fig. 1). —An apparatus for quickly measuring successive, equal volumes 
of a solution, when great accuracy is not required; it may he prepared from ordinary 
laboratory stock.— f. w. morse. 


BOTANY. 

Investigations concerning the formation of albuminoids in 
plants, T. Kosutany ( Lanchc. Vers. 8ta. : 18 (1S96), Xo. 1, pp. 13-32 ).— 
The effect of assimilation and its associated processes upon the pro¬ 
duction of albuminoids in the plant has been investigated. The mate¬ 
rial studied was leaves of a wild riparia grape. In order to get por¬ 
tions that would be comparable, the leaf blade was quickly cut along 
the midrib with scissors and half removed between 2 and 3 p. m., the 
other portion at about 3 a. in., and analyzed. The combined nitrogen, 
the albuminoid nitrogen and other nitrogenous compounds, the acid and 
sugar content, and the ash were determined, the methods for the analy¬ 
ses being given. The experiment was continued from June 21 to 
August 30, 1894, and the results are given in detail. 

The total nitrogen compounds fell off about one-fourth between the 
first and last dates given. The combined nitrogen content was greater 
at night than in the day, while there was less nonalbuminoid nitrogen 
compounds at night. Ammonium salts were found more abundant at 
night. The leaves contained a greater amount of nitric acid in the 
day than at night. The portions of leaves collected at night were 
found not to contain any asparagin. It appears that while the raw 
material for albuminoid formation is most abundant in the day, yet there 
is a greater conversion of this material during the night. More sugar 
is present in the leaves during the day than at night, while the greater 
content of the free acids is found at night. 
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The water content varied with the different periods, and was greater 
at night than in the day. The ash content increased toward the end, 
as shown by a second series of experiments. 

In 1895 similar experiments were conducted, the material being col¬ 
lected at biweekly periods and examined as before. The results, which 
are described in detail, confirm those of the previous year already 
given. 

Concerning the varying crystallizable nitrogenous compounds 
in germinating plants, E. Schulze ( Ztschr . physiol. Chrm., 22 (1530 i, 
No. 1-5, 2 >i>. -111-131). —The author has investigated the nitrogenous 
compounds in germinating plants of vetch, and white, yellow, and blue 
lupines, studying the variations due to the processes of growth. It is 
shown that different species of the same genus of plants may contain 
very different nitrogen contents. The cotyledons of young plants of 
the yellow lupine contain considerable arginin, while it is almost or 
entirely wanting in the white and blue lupines. In a like manner, in 
etiolated plants of Lupinns anyuxtifoUus leucin but no pkenylalanin is 
found. On the contrary, L. luteits and L. albus contain phenylalanin 
but no leucin. In gourd plantlets as well as those of Picea exceha some¬ 
times glutamin and sometimes asparagin is to be found. Green plants 
of Tim Mth'a and Lnpinus lute us contained only leucin, while the etio¬ 
lated plantlets of the vetch contained leucin, amido-valerianic acid, and 
phenylalanin; the etiolated lupine seedlings contained only amido-val¬ 
erianic acid and phenylalanin. 

Concerning the distribution of glutamin in plants, E. Schulze 
( Landw. Yers . Sta.< 48 ( 1896 ), No. l t pp. 33-55). —In 1883 the author and 
E. Bosshard 1 showed glutamin to be a constituent of the juice ex¬ 
tracted from garden beets. In the present paper an extended report is 
given of examinations made of many plants for the presence of this 
substance, which is considered homologous with asparagin. The de¬ 
tailed methods of separation are reported. The method of treatment 
gives glutamin, an amid compound which is characterized by small 
needle-shaped crystals containing no water of crystallization. The 
crystals are somewhat soluble in cold water but not iu absolute alcohol. 
When heated with caustic soda ammonia is given off. or with very 
dilute hydrochloric acid the ammonia is split up. A warm aqueous 
solution treated with copper hydroxid gives nearly insoluble copper- 
glutamin crystals readily recognized under the microscope. 

The author investigated the roots of garden and sugar beets, carrots, 
kohl-rabi, celery, and radish; tubers of Stachys tuber ifera , etiolated 
pjants of gourd, castor bean, rape, white mustard, and sunflower; and 
the green parts of growing plants of Saponaria officinalis, garden beets, 
kolil-rabi, Pteris aquilina , Aspidinm filix mas, and Asplenium JiHx 
fcemina. In each of these 16 different species, representing 9 orders of 
plants, glutamin was found, while the investigation of tubers of arti¬ 
choke and dahlia and chicory roots gave negative results. 


1 Landw. Vers. Sta. f 29 <1883^ p. 295. 



670 


EXPERIMENT STATION RECORD. 


The author thinks that glutamin plays a role similar to that of aspara- 
giu in the plant, and that it is stored up in a similar -way and for the 
same purpose. 

Concerning a new conidial form of Chaetomium, E. Boulanger (Iter. gen. Bot., 
9 (ISO?), Xo. l.pp. 17-20,pis. 3). 

Investigations on the systematic anatomy of the Betulacese and the Cory- 
lacese (Thesis. Genoa. 1800; ahs. in Hot. Centhl., 09 ( 180? ), Xo. 4.pp. 118,110). —Anatom¬ 
ical characters are given for the recognition of the diflerent genera of these families. 

Comparative anatomy of Echinocactns, Mamillaiia, and Anhalonium, P. 
Michaelis (Luang. Dies. Erlangen , 1800, pp. 38; ahs. in Bot. Centhl ., 60 (1897), Ko.5, 
p.lio). 

Concerning the alkaloids of Lxipinus albns and L. angustifolius, L. S. Davis 
(Inaug. I)\ss. Marburg, 1896, pp. 606; abs. in Bot. Centhl. Beihefte, 6 (180G) Xo. 6,pp. 454, 
455). 

Concerning the seed coats of Solanacese, C. IIartwicii (Festschrift Xaturf. Ges. 
Zurich, 1890, II, pp. 30G-8S2, pi. 1). 

Investigations on the extent of the assimilatory tissues of plants, E. Blohm 
(Inaug. Biss. Kiel, 1S9G, pp. 44). 

On the osmotic pressure in the cells of leaves, If. H. Dixon (Proc. Boy. Irish 
Acad., ser. 8,4 (1S9G), pp. 05-73). 

Concerning the changes in the protein in germinating conifer plants which 
contain nitrogen compounds, E. Schulze (Ztschr. physiol. Ohm., 32 (1896), Xo. 4-5, 
pp. 485-448). 

Concerning the influence of temperature on the osmotic processes of the liv¬ 
ing cell, G. Krabbe ( Pringsheim's Jahrh. u'iss. Bot., 39 (1896). Xo. 3,pp. 441-408). 

The influence of intense light on the cell division of Saccharomyces cere- 
visiss and other yeasts, W. Lohmann (Inaug. Dies. ItostocV, 1896 ; ahs. in Centhl. Baht, 
und Par. Ally., 2 (1S96). Xo. 25-36, pp. 797, 798). 

Comparative studies on the poisonous effect of various chemical substances 
on algae and infusoria, T. Bokcrny (Arch. ges. Physiol., oi (180h).p. JhJ; ahs. in Bot. 
Centhl., 60 (1897), Xo. l.pp. Jo-27). 

Changes in cell organs of Drosera rotundifolia produced by feeding with egg 
albumen, Lily Hine (Quart. Jour. Micros. Sci., JO (1897), Xo. 4, pp. 387-435, pis. 3) 

The function of potash in assimilation in the plant organism, Mittelstaedt 
(Xeue Ztschr. Ruben z. Ind., 37 (1890), p. 93; ahs. in Chcm. Ztg.. 20 (1896), Xo. 74, 
Repert.,p. 335 ). 

Concerning positive and negative heliotropism, F. < >ltmanns ( Flora, 83 1 1896), 
Xo. 1). 

The biology of pollen, A. Hansgirg ( Oesterr. Hot. Ztschr., 47 (ISO?), Xo. 2, pp. 
48-53). 

Concerning spore dissemination by rain, K. Gobel (Flora, «s j (lS9o\, Xo. 4). 

Preliminary report on the spennatazoids of Cycas revoluta, S. Ikeno (Bot. 
Centhl., 60 (1807), Xo. 1, pp. 1-3).— The author claims to have observed spermato- 
zoids in the pollen tubes of Cycas revoluta. 

Notes on the- flowers of cruoifers, E. Marciiand (Bui. Soc. sci . nat. Vouest 
France, 6 (1896), Xo. 3, pp . 159-171, pi. 1). 

Plants as irritable organisms, J. B. Farmer (Bid. Pharm It (1S97), Xo. 1, 
pp. 22-34). —A semipopular lecture on plant response to stimuli. 

Note on “double rice,” D. Prain (Proc. Asiatic Soc. Bengal, 1896, Xo. 4, pp. 65, 
66, pi. 1). —Notes are given of a sport of rice, which normally produces two, some¬ 
times three, grains instead of the usual one to the flower. This is brought about by 
a proliferation in the gynspeium without any other abnormality in the flower. In 
the gynsecimn of over 150 flowers examined there were from 4 to 7 ovaries present. 
The sport is said to come true to seed. 
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Analysis of air by a mushroom, T, L, PHiPhOX < Chem. Xiw&, 74 \lb%u Xo. 19^0, 
p, 247), 

Influence of temperature and food on the respiratory quotient of molds, 
C. Gerber (Compt. fiend., 124 1 1807), Xo. 3, pp. Ih2-lb4s. 

Soil inoculation with pure cultures of tubercle bacteria for the culture of 
legumes, F. Nobbe ( Tharand Font. Jahrl., 40 i 1800 >, IIpp. 2k>-:7 J».—The sub¬ 
stance of this paper has already been given 1 E. S. R., 8. p, 469». 

On the acclimation of different plants to the dunes of Medoc, P. Brn auli 
(Hev. Eaux et Fonts, ser. J, 1 \1897 k Xo. 3, pp. *,5-7 h . 

Some new fungi, chiefly from Alabama, L. M. Vxder^ooi> (Toirey Huh. 24 
(1897), Xo. 2,]>p. S1S6). —Descriptions and ciith al notes ine given of thp following 
new species: Hydniim (‘hnjbocumum, lepiota mammafonnh, Liptoylossnm alabnutem>**, 
Peronospora plantaginis, I J . t>eymourii , Polyporus duurren*. P. earlti. P, tfarosqitamo'iitf*, 
P. irregularis, P. nulla, P. retipts, Puroiniapulysorti, and Vstiltigo sqtarsa. 

Contributions to the Gasteromycetes of Maine, F. L. Har\ ey forrey Bui., 24 
(1897), Xo. 2, pp. 71-74). 

Contributions to the Myxogasters of Maine, II, F. L, Harvey t Torrey Bui., 24 
(1897), Xo. 2, pp. 65-71 \ 

New West American fungi, m, J. B. Elli^ and B. M. E\ erharm Eryth a, 5 
(1897), Xo. 1 , pp. 5-7). —The following new spi cies are described: J lUridunn biruhn\ 
Homostlgla rhoinum, Ditlyhiosporiuni rhoinnm , Pmospora hyptldh , f . trioyoni, Piiorinia 
sirjanice, P. tran\fornutns , and JCcidium gossypii. f 

Notes on West American Conifer®, IV, J. G. Lemmon t Erythea , 5 (2s97), Xo. 
2,pp. 22-'5 ).—Xote> are given on the uouiem latur* of the Douglas spruce. 

Descriptions of new Australian fungi, D. Mi Alpine i Proe. Linn. Site. X. S. 
Walls, 21 (1896), Xo. SI, pp. ln4-lot>, pis. 2 Descripth e notes ar« given of Mdtola 
fumerea, Cytiiftusplumbayuteus, and Phomu htenospora. 

Contributions to the Queensland flora, F. M. Bailey ((puensland Dtpt.Jgr 
Botany Bui. 14,pp. 16, pis. 6). —Description^ and critical notes are given on additions 
to the flora of Queensland, and several new species are figured and described. 

The botanical garden of the University, W. A. Seiciiell ( California Ma. fipt . 
1895, pp. 312-316). —The present condition of the botanical garden and herbarium of 
the University is described and some suggestions are given as to future investigations. 
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Experiments on the prevention of night frosts, F. H. King 
(TT7sc0w$i>i JSta. Rpt. is.95, pp. 253-267, 6).—These experiments were 

planned primarily to te^t the method for frost prevention proposed by 
S. Lemstrom, of Finland. 1 although in 5 out of tlie 0 trials reported 
other materials than the peat torches recommended by him were used. 
In 4 trials pint cups of kerosene were placed at intervals of 10 ft. over 
the area selected for the test and lighted. In 1 trial 80-pound piles of 
oak wood were burned at distances of 20 ft. around the margin of the 
area, while in the interior 8 other piles were placed in the form of a 
square 80 ft. apart and 80 ft. from the margin. Iu the experiment 
with the peat torches the directions of Lemstrom were followed. Ordi¬ 
nary and self recording thermometers were placed in different positions 
inside and outside of the protected areas and their readings carefully 
noted. 


1 For description of details of* this method see E. £. R., 5, p. 660. 
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The conclusions readied are as follows: 

“While the several experiments here detailed agree in shoeing that torches placed 
and burned in the manner described did exert only a feeble influence on the temper- 
atuie of thermometei* 5 ! w itlim the piotected areas, or none at all, yet the writer feels 
that the^e e\periments do not warrant the conclusion that frost torches may not, at 
times, be used to advantage, ibiy do demonstrate conclusively, however, that 
there are conditions under winch they are of no avail. 

“It must be remembered, however. that all of these trials except the first,'when 
there was no *iost, oecaired at times either later m the season or eailier than they 
are likely oa er to he needed. Xow it mti ( \ be sliovn that during these seasons the 
tempeiatme of the air does not materially increase upward, and if this Avero true at 
the times of the exi'eimients here recorded it is CA'ident that the sucking of the 
layers of air up from the ground by the torches only helps to bring other air of the 
same or possibly lower temperature doun upon it. In such a case only the smoke 
and cloud formed aboA e the field could be effecth^c in lessening the loss of heat by 
radiation. 

“If, however, it is true that earlier in the fall and later in the spring, Avhen 
destructive irosts do occur, the temperature of the air at night increases rapidly 
upward, then the influence of the torches might be much greater. But many trials 
similar to tliOi»e here described need to be made at such times before the real A'alue 
of torches and smudges in preventing damage by frost can be demonstrated.” 

An experimental rainfall, L. Errera {del et Terre, 17 {1896), 
Aug., p. 353 ; aha. in U. S. Dept AgrWeather Bureau, Monthly 
Weather Review , 21 {1896). Xo. 10, pp. 373 , 374). —The method pro¬ 
posed is as follows: A cylinder of Bohemian glass about 20 cm. in 
height and 12 cm. in diameter is filled half full with strong alcohol (92 
per cent), covered with a porcelain saucer, and warmed nearly to the 
boiling point over a water bath until the whole apparatus is in thermal 
equilibrium. It is then removed from the batli and, without agitating 
the liquid, placed upon a wooden table. After some minutes the porce¬ 
lain cover cools and the vapors rising in the cylinder commence to con¬ 
dense in the form of distinct clouds. These condense into very fine 
drops, which fall steadily, vertically, and in countless numbers into the 
liquid. The drops were found to have an average diameter of from 
0.04 to 0.03 mm., sometimes larger, but more frequently smaller. This 
interesting spectacle may last for half* an hour. At first the vapors 
rise quite up to the porcelain cover, but as the appaiatus cools the 
level of condensation naturally falls until a clear space is noted above 
the zone of clouds. 

t4 The experiment has been repeated at the Weather Bureau with 
success, but it should be carried out ou a large scale, with a very tall 
jar and great care as to uniformity of temperature, if one desires to 
get satisfactory results.” 

Instructions for taking phonological observations, L. H. Bailey 

(17. 8. Dept. Agr., Weather Bureau, Monthly Weather Review , 24 {1896), 
No. 9, pp. 328-331). —The author states that plienologieal observa¬ 
tions are of two general types, those which simply record the external 
features of the passing life in plants and animals, aud those which 
attempt to discover or construct some vital connection between life 
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events and elimatal environments. The first is concerned chiefly with 
observations, and the other with experiments and philosophy. In the 
present paper it is the intention merely to indicate practical methods 
to be pursued in taking notes which shall have a permanent value. 

The observer should take one or more of the following subjects, 
restricting himself to a definite line of inquiry: “To determine (1) the 
general oncoming of spring. (2) the fitful or variable features of spring, 
(3) the epoch of the fall activity of the advancing season, (4; the 
active physiological epoch of the year, (o) the maturation of the season, 
(6) the oncoming of the decline of fall, 1 7) the approach of winter, 
(8) the features of the winter epoch, and ,9) the fleeting or fugitive 
epochs of the year." 

In selecting plants, those which are convenient for observation year 
by year, and which will give unequivocal periods, should be chosen. 
The author quotes Hoffmann's essentials of pbenologieal observations 1 
as follows: 

“(1) As broad a distribution as possible of the given species selected for obser¬ 
vation. 

“(2) Ease and certainty of identifying the definite x>hases which are to be observed. 

“(3) The utility of the observations as regards biological questions, such as the 
vegetative periods, time of ripening, etc. 

Representation of the entire period of vegetation. 

Consideration of those species which are found in almost all published 
observations, and especially of those whose development is not influenced by 
momentary or accidental circumstances/’ 

In general, the events which determine the epochs should be observed 
upon a definite and well-chosen set of plants of limited number, and it 
is important that the dates should represent the average epoch and 
not the very first bloom or leaf upon some individual early plant. In 
choosing dates for record the scheme proposed by Hoffmann, which is 
essentially that of Linnaeus, is recommended, namely, (1) upper sur¬ 
face of the leaf first visible or spread open, (2) first blossom open, 
(3) first fruit lipe. (4) all leaves, or more than half of them, colored. 

Tn choosing the plants for observation care must be taken to select 
typical average plants which are not unduly exposed either to heat or 
cold, moisture or dryness. The observer should always state whether 
the plant is in wild or cultivated grounds. The author considers it 
best to take notes upon 2 or 3 typical individuals and then average 
the results. The methods pursued by Hoffmann and other German 
phenologists are shown by quotations from their records. 

The author suggests a list of plants upon which observations may 
be taken in this country. This list, which is not intended to be com¬ 
plete, embraces plants for observations in Yew England and Xew 
York, as follows: Apple, pear, quince, plum, sweet cherry, sour cherry, 
peach, chokeclierry (Primus rirginiana ), wild black cherry ( P.xerotina ), 
Japanese or flowering quince \Pyrns jajponictt ), cultivated raspberry, 

1 Pbiinologiscbe Eeobaclitungen ims <len Jaliren lS79-'Si\ 
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blackberry, and strawberry, lilac, mock orange syringa (Fhiladeljphus 
coronttrius ), horse chestnut, red pith elder (Sambucus racemosa ), com¬ 
mon elder (ft canadensis), flowering dogwood (Gornus Jlorida), native 
basswood, native chestnut, privet or prim (Ligustrum vulgare ), red 
currant, and cultivated grape. 

In addition to the events to be recorded as mentioned by Hoffmann, 
the author thinks that there should probably be included the date of 
nearly complete defoliation for those species whose leaves color some 
time before they fall. All unusual flowering seasons should be recorded, 
but they should be distinctly marked so as not to be confounded with 
the normal events, and all sadden meteorological changes, as frosts in 
the fall and spring and high winds when defoliation takes place, should 
be observed. 

In conclusion, it is stated that persons spending their summers at 
resorts on the mountains or elsewhere can make useful records, provid¬ 
ing they visit the same place year after year. They can select a few 
typical plants, and observe their conditions at the time of their arrival 
and departure. At the same time they can make records of progress 
of harvests, of hay and grain, and other staple crops. 

Climate of the Foothill Station, California, G. II. Shinn and G. 
Hansen ( California Sta. Ept. 1895 , pp. 358 - 361 , Jigs. 2). — This station 
is located in the Sierra foothills, 5 miles northeast of Jackson, at an 
elevation of a little less than 2,000 ft. above sea level. General notes 
on observations on climatic phenomena since the establishment of the 
station are given, with a monthly summary of observations on tem¬ 
perature during 1894,1893, and a part of 1892, on the top of the highest 
hill on the station farm and at a point in a valley about 200 ft. below. 

“The Foothill Station does not possess a climate in any "way remarkable as com¬ 
pared with numerous localities at similar elevations in tlie Sierras. It has what is 
better, a typical foothill situation, surrounded by peaks, ridges, and depressions of 
greater or less extent, giving it tlie general characteristics of a so-called ‘thermal 
belt/ or thermal spot, thousands of which exist nndesoribed throughout California. 1 ’ 

It appears that these thermal bolts do not occur at a greater eleva¬ 
tion than 2,000 ft. above sea level. 

“The warm air travels from our vallejs to the snow-capped Sierras, and the cold 
air moves from them to the lands below. The path which the> travel is varied by 
every hill and curve in the caTions. . . . 

“Along the caTions flows the cold heavy air from the Sierras, frost-killing what¬ 
ever is in its path, if too tender for the season. If such cold stream of heavy air is 
too voluminous, it has to overflow into a side canon. Tlie space which these cold 
rivers occupy was previously held by warm air, which was lighter, and had to give 
way, rising above the level of the cold. Wherever it goes is the warm region, the 
thermal belt. . . . 

“Thermal belts favor the farmer, because the season of growth is longer than else¬ 
where. While in early spring the sun warms tlie low places, and forces vegetation 
into growth, though it is apt to be frosted, the air in a thermal belt is circulating, 
and growth advances safely 
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Tlie greatest difference in temperature between day and night regis¬ 
tered at the station in 3 years was 13° P. The lowest temperature 
recorded was 21° P. 

The number of sunless days is rarely more than about 4=0 during the 
year, notwithstanding the fact that the rainfall is from 25 to 34 in. 
annually. Pogs do not originate at the station but come up from the 
valley, and snow is little known. 

Meteorological observations at Berkeley, California, A. O. 

Leuschner and P. H. Seaees (California Stn. llpt. 1^9 3, p. 307}.— 
A synopsis of observations for 3 years ending June 30, 1395, on air 
pressure, temperature, precipitation, humidity, cloudiness, and direction 
of wind. The summary for the year endiug June 3<), 1893, is as follows: 

Pressure (inches): Mean, 30.033; highest, 30.435 (Feb. 16 ; lowest, 29.432 > Jan. 16). 
Temperature (^F.): Mean of the year, 53.8; maximum, 03 tAug. 26 : minimnru, 34 
(Jan 24'. Precipitation (inches,: Total rainfall, 39 . 00 s; dew and fog, 0.077. Humid¬ 
ity (per cent): Maximum. 97 (Oct. 23. Jan. 8, Feb. 12>; minimum. 36 «l>ec. 12). 
Wtather: Number of clear days 215; number of fair dajs, 76; number of cloudy 
days, 74; number of foggy days, 95: number of days on w hkh rain fell, 55. 

Agricultural meteorology, F. Marie-Da vy * Jour. Ayr. Prat., Cl > 1397), /, Xo. 3, 
pp. 6S-9J). —A summary for 1 >e< ember and for the j ear lsjlti of observations at Taris 
on temperature, pressure, humidity, cloudiness and winds. The j ear v as the wet¬ 
test (705 mm. precipitation) in two centuries, 1804, with 703 mm., being the nearest 
approach to it during this period. 

The origin of the stratus clouds and some suggested changes in the interna¬ 
tional methods of cloud measurement, J. II. Cla\ton (Xatnre, J7 ( 1896), Xo. 
1418, pp. 197,198). 

Hoar frost especially rich in nitrogen, A. Lancaster {Cut it Terre, 11 (1S9G), 
p.54; abb. in V. S. Dept. Ayr., Weather Bureau, Monthly Weather Bevim , *i (1896), Xo. 
10, p. 371). —Bata obtained by Petermann and Graftiau at Gemblonx are reported, 
which show that melted frost contains about 7.5 mg. of nitrogen per liter, and that 
the amount of nitrogen snpplied to the soil by a single ordinary frost may amount 
to 7 lb*,, per acre. In eases of heavy frost the amount is mneh greater. 

Weather report for Perris, Riverside County, California ( California Sta. Bpt. 
1891, p. 16). —A tabulated daily summary of observations on temperature, rainiall, 
and casual phenomena for the 6 months ending March 31, 1895. 

Monthly Weather Review {V. S. Dept. Ayr., Weathtr Burtatt, Monthly Weather 
Rerieic, Si (1896), Xo8. S-ll,pp. 231-44,\ Jigs. 2 , charts 24). —Besides the usual sum¬ 
maries of observations. No. 8 contains special articles on experiments with kites at 
San Francisco, California, by W. IT. Hammon, and on the heated term from July 28 
to August 7,1896, by H. A. Hazen; and notes by the editor on Mexican climatological 
data and periodicity of good and bad seasons. 

No. 9 contains special articles on the wind rush of September 29,1896, by H. A. 
Hazen; kite experiments at the Blue Hill meteorological observatory and a high 
kite ascension at Blue Hill, by S. P. Fergus>on; instructions for taking phenological 
observations, by L. H. Bailey (sec p. 672 1 ; progressive movement of thunderstorms, 
by A. J. Henry; low pressure in St. Louis tornado, by J. Baier; early experiments 
in atmospheric electricity, by C. E. West; and the International Meteorological 
Conference in Paris, by B. H. Scott: and notes by the editor on Espy and the 
Franklin kite club, isobars and their accuracy, the first attempt to measure wind 
force, and barograin near a hurricane center. 

No. 10 contains special articles on the International Meteorological Conference at 
Paris, September 1896; and the International Hydrological, Climatological, and 
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Geological Conference at Clermont-Ferrand, by A. L. Rotch; horizontal atmospheric 
rolls, b\ F. W. Pro< tor; long-range seasonal predictions for Oregon, by B. S. Pague; 
and notes concerning the Wesd; India hurricane of September 29-30, 1896, by A.J. 
Henr> ; and notes by the editor on forms of clouds, hoar frost especially rich in 
nitrogen (see p. 675b atmospheric refractions at the surface of water, an experimental 
rainfall (see p. 672j, Mexican < limatological data, unreliable popular weather prov¬ 
erbs, the ottect of shading the soil, and a prize for kito flyers. 

No. 11 contains special articles on an endeavor to discover electrodynamic radia¬ 
tions from the sun, by ,J. Trowbridge; sunstroke weather of August, 1896, by 
TT. F. R. Phillips; how the chinook came in 1896, by A. B. Coe; a method of filling 
a barometer, by E. B. Partridge; and the cold spell of November 16-30, 1896, in 
Montana and adjoining States, by TI. A. Hazen; and notes by the editor on simulta¬ 
neous balloon ascensions, the Franklin kite club, the use of the kite in meteorology, 
the upper currents of air above the Indian monsoon region, the origin of typhoons 
and hurricanes, the low areas of our Pacific Coast, high-level isobars, the Tennessee 
river and flood system, and Mexican climatological data. 

Summary of solar observations at the Royal College of Rome during the 
second half of 1896, P. Tacchini {Compi. Send., 1*4 (ISO/), No. 6, pp. J74-J76). 

Meteorology, Island of Mauritius {Rap. Ann. Sta. Jgron. lie Maurice, ISO3, pp. 
1-7 ),—Observations on atmospheric pressure, temperature, humidity, and precipita¬ 
tion during the yeai* 1895 aie recorded. 


WATER—SOILS. 

Investigations on the drainage water of different soils, E. 

Wollny (Forsch. Gel), agr. Phys ID (1896). No. J, pp. 212-223). — In 
continuation of previous studies 1 the author observed that increasing 
the surface of the soil by ridging decreased the amount of drainage, 
while loosening the surface soil increased it. Observations on the 
amount of drainage water flowing from peat, loam, calcareous sand, 
humus-calcareous sand, and quartz sand are reported. From the data 
given it is estimated that the rate of flow of drainage water from the 
finest grained soil was 0.8 liter (0.6S pint per acre) per second per 
hectare. 

Investigations on the relation of atmospheric precipitation to 
plants and soils, E. Wollny (Forsell. Gel), agr. Phys19 (1896), No. 
p. 267). —This article is a general discussion of the influence of precipi¬ 
tation on the chemical properties of the soil and reviews briefly the 
work of various investigators in this line. Data of the nitrogen con¬ 
tent of rain water in different parts of the world are tabulated. These 
lead to the conclusion that only in populous centers is the nitrogen of 
the rain water sufficient to exert auy appreciable influence on the growth 
of plants. While the nitrogen is present in many forms, there is more 
ammoniacal nitrogen than nitric nitrogen. In manufacturing centers 
the sulphuric acid brought down in the precipitation may cause decided 
injury to plants. 

The amount of chlorin and other constituents which the rain brings 
to the soil are also discussed, as well as the influence of precipitation 

1 Forsch. Geb. agr. Phyh.,7 (188S), p. 46. 
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upon the decomposition of the organic matter of the soil and upon the 
movement and distribution of the soluble constituents of the soil. 

The injury caused by the leaching of the soil by long periods of rain¬ 
fall and by concentration of soluble salts at the surface of the soil by 
long periods of drought are noted, aud the influence of plant cover in 
mitigating this are pointed out. 

The distribution of the salts in alkali soils, E. TT. Hiluard 
and R.H. Lottghridge (California Sta. Ilpt. 37-G<K dtjmx. 8).— 

The main points of this article have already been published, 1 the 
detailed data being given here in tables and diagrams. The article is 
based on observations and experiments at the Tulare Substation. The 
topics discussed are natural conditions of the land, the questions to be 
solved, the effect of rainfall and irrigation, effect of application of 
gypsum, effect of cropping, percentage composition and total amounts 
of salts in the different soils, black and white alkali, counteracting 
evaporation, and Australian saltbush on alkali soils. 

It is shown that there is an accumulation of alkali in the soil at a 
depth of about 3 ft., due to the fact that rainfall in regions where 
alkali occurs rarely wets the soil to a greater depth than this. "Where 
irrigation is practiced the evaporation of the water causes the alkali 
to rise toward the surface. The bulk of the alkali salts is therefore 
accumulated within easy reach of the surface anti of underdrains, aud 
if once removed there is little danger that a sufficient amount of it to 
do any harm will again come from below. 

“ [Applications of 1] tons per acre of gypsum were made during 1894 and 1893 to an 
alkali spot] with the result that while in 1893 scarcely a blade of the barley sown 
matured seed, in 1894 (a very dry treason) about half the land bore barley hay at the 
rate of a ton per acre, growing 2 it. high, and maturing seed where aUowed to 
stand. In 1833 the reclamation had progressed nearly 100 ft. farther east in the 
direction of the original spot. The barley sown refused to germinate only within 
the limits of that spot, but on the rest of the tract was 2 ft. high in March, # and 4 
ft. in May, the land yielding hay at the rate of 2} tons per acre. The line between 
the reclaimed and uim claimed land wa* very sharp, so that the luxuriant crop and 
the bare surface were at times within 3 ft. of each other, with a narrow band of 
etiolated grain between.” 

An examination of the soil so treated indicates “that in a sandy loam, 
in which the upper 3 in. contain, at the end of the dry season, not over 
1.4 per cent of alkali, consisting chiefly of Glauber's salt ^sulphate of 
soda), barley can be made to yield a fair crop." 

“It is evident, from the facts given, that for barley the limit of toleration consist¬ 
ent with a full hay crop, under others ise f ivorablu conditions, and with salts con¬ 
sisting of not over one-half of carbonate of .soda, lies somewhere between 25,500 and 
32,000 lbs. per acre, in round numbers, within the lirst 4 ft. of soil and subsoil; 
alwaj s provided, that the layer so limited contains substantiaUy all the salts likely 
to come within-reach of surface evaporation. Expressed in percentages of the soil 
and subsoil mass itself, this indicates, respectively, 0.139 and 0.203. . . . 

1 U. S. Dept. Agr., Office of Experiment Stations Bui. 30, p. 66 \E. fc. R., 7, p. 173); 
U, S. Dept. Agr. Yearbook 1895, p. 103. 
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fc *8hould the percentage of total salts in tlie soil not materially exceed the lower of 
the above figures (perhaps up to the limit of 0.175 per cent), nor the carbonate per¬ 
centage one-half of the above, we may consider that, for barley at least, the land 
can be reclaimed l>y simply treating with gypsum, and deep and thorough culture; 
while any land of which the salt content, ascertained by the same method, falls 
materially below the above figure, may be confidently taken into cultivation, even 
when covered with alkali grass. 

“The limits of tolerance for other culture plants doubtless differ greatly, and have 
to be separately ascertained for each one. . . . 

“The saltbush came up easily from seed on land of which the surface foot con¬ 
tained one-third per cent of salts, but languished, although they did not die, when 
tha t amount reached one-half per cent; the surface foot then containing not less than 
31,000 lbs. of total salts per acre. Where the surface crust (including about half an 
inch of the surface soil) contained nearly 8 per cent of total salts, of which one-half 
was Glauber's salt, the rest almost evenly divided between the carbonate and com¬ 
mon salt, the young plants of saltbush scarcely kept alive; they died when the accu¬ 
mulation rose to over 25 per cent in the first half inch, 0.6 being Glauber's salt and 
0.15 carbonate of soda: a weakness which, under the circumstances, must be consid¬ 
ered pardonable.” 

The charts and tabulated data given show that the proportion of car¬ 
bonate of soda (black alkali) decreases as the surface of the soil is 
approached, and conlirms the conclusion "‘that whenever an alkali soil 
is subjected to the action of stagnant water or of abundant moisture 
without aeration, the formation of black alkali will take placed 

Investigation of mati^re noire, or humus, M. E. Jaffa ( Califor¬ 
nia Sta . JRjpt. 1S ( J5 7 pjp- 30 ).—The method used by the station in 

determining humus and nitrogen in humus in soils is as follows: 

“Two portions of 5 or 10 gm. of air-dried soil (depending on richness in humus) 
are weighed off into prepared filters (about 1) cm.). The soils should be covered 
with filter paper, so as to prevent packing when solvents are poured on them. 

“They are now treated with dilute hydrochloric acid, from 0.5 to 1 per cent strength 
(25 cc. concentrated acid to about 800 ce. water), to dissolve out the lime and mag¬ 
nesia, which prevent the humus from going into solution with alkali hydrates. The 
treatment with acid is continued until there is no reaction for lime; the acid iB then 
washed out with water to neutral reaction. The funnels (7 cm.) containing the 
washed soils are now stoppered (either with a cork or by means of a small piece of 
rubber tubing with glass plug), and one of them is treated with ammonia water 6 
to 7 per cent strong, for the determination of humus, and the other with potassium 
hydrate 5 per cent strong, or sodium hydrate 4- per cent, for the estimation of the 
nitrogen. The mode of operation is the same in both cases, so far as the extraction 
of the humus is concerned. The lye, amnionic or potassio, is poured on the respec¬ 
tive funnels and allowed to remain a few hours. (If started late in the afternoon, the 
liquid can remain in the funnel all night.) The solution is then allowed to pass 
through, and the filter washed once with the lye; the funnel is then restoppered and 
a fresh quantity of the solvent added to the filter. This treatment is repeated until 
the filtrate remains colorless. 

“The ammonia solution, or an aliquot of the same, is evaporated in a weighed 
platinum dish, over the water bath, and the residue dried at 100° C., and weighed. 
It is then ignited and re weighed; the loss in weight shows the amount of humus. 
It is rarely necessary to recaTbonate the ash. 

“The potassium, or sodium hydrate solution 1 is measured, and if much over 100 cc. is 

1 Sodium hydrate is preferable to potassium, as sodium sulphate (formed in the flask) 
is less liable, owing to its greater solubility, 1o “bump” during the boiling down 
with sulphuric acid, and the subsequent oxidation. 
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best divided into 2 equal parts; if over 200 <c.. into 3 equal parts, etc., adding water 
if necessary, to render aliquoting simple. We now take one-half or one-third, etc., 
as the ca*»« may lie, and transfer to Kjeldahl flask, aridity with pure concentrated 
sulphuric acid, and boil down until nearly all the water has been evaporated. The 
flask ix then <*ooled, and mitiicieiit sulphuric acid and mercuric oxid are added to 
determine the nitrogen in the usual way by the Kjeldahl method. In the distilla¬ 
tion, 10 to 20 cc. tenth normal hydrochloric acid is used in the receiver with methyl 
orange as an indicator. 

Each cubic centimeter of acid used is equivalent to u.0014 gm. of nitrogen. The 
percentage of nitrogen in the soil calculated on the percentage of humm* in the soil 
gives the nitrogen in humus.” 

Analyses of waters i California Sta . Ppt. 1S05, pp. 02-111 ).—Sanitary and mineral 
analyses of 49 samples of stream, lake, spring, and well waters. 

Naturally faulty lands and their correction, E. W. IIilgard t aVfornia bta. 
Ppt. IS05, j)p. 114-11S\. —^productiveness due to hardpan and dry sand\ surface 
soil is discussed, and means of overcoming it are explained. 

Perris Valley, Riverside County, California t California Mu. llpt. I*!in. pp. 
15-21 ).—Notes on the soil aud climatic conditions of this region, and tabulated 
analyses of soils and well waters of the region. 

A study of the Oxford soils of the southern part of the province of Oran, 
C. Bniorx {Jim. Apron., 2 l (1*9'* 9 So. 1. pp. 42-46). 

Experiments on the water capacity of the soil (Dnit. I an (hr. Preset, *.i i lS r *6t f 
Xo. 102. p. Old). 

The state of tension of water and air in the soil, H. Puchner \ Fowl*, irtb. agr. 
Thy*., 10 (1S96\, Xo. 1-2, pp. 1-19). 

Humus and soil fertility, H. Snyi>eh \ Ann. Agr on.. 22 \ IS', *6), Xo. U.pp. J 21-064). — 
Translated from U. S. Dept. Agr. Yearbook 1895, p. 131, by Marcille. 

The supply of soil nitrogen, E. W. Hilo add ( California Sta. Ppt. 1S95, pp. 
32-35). —A popular discussion of the sources and means of conserving and increas¬ 
ing the supply of nitrogen in the soil. The importance of green manuring is 
pointed out and attention is called to a foreign leguminous plant, Tetragonolobus 
purpureas , for which the name square-pod pea is proposed. The station has tested 
rtihis plant to some extent and it appears to be well adapted to California condi¬ 
tions. The richness of the humus of arid regions in nitrogen and the presence of 
nitrates in alkali are also noted. 

The acidity of upland* soils, _H. J. Wheeler et al (Ann. Agron., 22 (1806), Xo. 
12, pp. 564-570). —Translated from Rhode Island Station Report for 1895, by E. 
Demoussy. 

Analyses of specimens of alkali ( California Sta. Ppt. IS05, pp. 69-71). —The 
results of examinations of 11 samples are reported. 

Rocks, clays, marls, coals, and plants ((California Sta. Ppt. 1895, pp. 112 , 113). — 
A list of such materials sent to the station for identification. 

Examination of soils ( California Sta. Ppt. 1805, pp. 13-23). —Mechanical and 
chemical analyses are given of 4 samples of soil from Perris Talley, 1 from Ventura 
County, and 1 from Hollister, with a list of samples sent to the station for 
examination. 

Late progress in soil examination, E. W. Hllgard ( California Sta . Ppt. 1895. 
pp. 23-32, pi. 1). —This paper was read before the Association of American Agricul¬ 
tural Colleges and Experiment Stations at Denver, Colorado, August, 1895 (E. S. 
R., 7, p. 178). 
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FERTILIZERS. 

The fertilization of land, E. W. IIilgard ( California Sta. Bpt. 
isn't, }>]). 123-135), —A table sliows the draft of different crops ou the 
fertility of the soil, and the general principles of manuring are discussed 
with special application to California conditions. 

A study of the soils of California with a view to determining their 
fertilizer requirements leads to the following general conclusions: 

“(1) Apart from the regions of abundant rainfall in the higher Sierra foothills 
and in northern California, and a few local excei>tions, all the soils of the State con¬ 
tain as much lime as is. useful in soils. In almost all cases a considerable excess of 
the carbonate is present, so as to insure the absence of acidity, even in lowlands 
where it would be expected, to occur. 

“ (2) The same is almost as generally true as regards potash. The amounts present 
are, in the great majority of cases, so far in excess of the average found in the soils 
of Europe and of the East that the experience of those countries can not serve as a 
guide in considering the requirements of our soils. Throughout the valley lands 
proper of the Great Valley, as well as that in southern California and in the valleys 
of the Coast Ranges as far north as Mendocino, the soil water carries snch large 
amounts of potash salts (in the alkali lands often as much as 1,000 lbs. per acre) 
that to add more in fertilization would be sheer folly. While in the uplands adja¬ 
cent the drainage toward the valleys prevents such accumulation, the fact that such 
drainage water carries the same salts is easily verified, and is apparent from exami¬ 
nation of the stream waters as well. It is therefore reasonable to conclude that in 
the great majority of California soils potash will be the last one of the 3 ingredients 
usually supplied in fertilizers, that need be purchased by the farmer. 

“It should be added that the same rules as regards lime and potash hold good of 
the greater part of the region lying between the Pacific and the Rocky Mountains, 
excepting the humid coast belt of Oregon aud Washington; the cause being the uni¬ 
versal one, that in all regions of deficient rainfall the lime and potash that in the 
rainy countries are currently washed out into the country drainage are partially or 
wholly retained in the soils. 

“(3) No such rule, however, applies to phosphoric acid, because of its difficult 
solubility under ordinary soil conditions. Its presence in greater or less amounts 
depends entirely upon the kind of rocks from which the soil is derived. It happens 
that in California most of the rocks—and, therefore, the soils derived from them— 
are poor in phosphates, contrary to wliat happens in eastern Washington and Mon¬ 
tana. Hence phosphates are among the first ingredients to become deficient in 
California soils, as has been amply proved by actual experience of farmers in whose 
hands superphosphates and phosphatio guanos have become the favorite fertilizers 
from the first. Exceptions occur in the case of e black alkali ’ soils, in which soluble 
phosphates frequently circulate just as do the potash salts. 

“ (4) As regards nitrogen, the most costly of all the ingredients usually supplied 
in fertilizers, its average total amount in the soils of the arid or irrigation regions is 
apparently less than is usually the case in the countries of summer rains. On the 
other hand, the conditions for rendering it available to plants are much more favor¬ 
able, and the chances of waste by washing out very much less, save in case of 
excessive irrigation. So far as our observations go, it is likely to become deficient 
next in order to phosphoric acid under normal conditions, and should be supplied 
whenever the superphosphates fail to produce satisfactory results. In alkali soils, 
however, it occurs so constantly and abundantly in the form of saltpeter as to be in 
excess at times; in these, therefore, the use of nitrogenous fertilizers will, as a rule, 
be useless, at least for a number of years. . . . 
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<r The one ingredient of which a surplus is rar< ly found. esqi^ciallj in the soluble 
condition, is phosphoric acid; and to supply it in an eMcacitms easily solulde form 
is usually the most probable remedy indicated, when deficiency of plant-food makes 
itself felt in this fetate/’ 

The relative merits of different fertilizing materials are briefly 
discussed. 

On the composition and agricultural value of Thomas slag, G. 

PATUREL (Awn. Agron .. 22 (1590), So. 11. pp. 197-11~>; Bid. Chtm. 
Paris, 17-18 (1^97), So. 5, pp. 319-321. —The author gives* a compre¬ 
hensive report on his own work and that of other investigators in this 
line. The principal results are briefly summarized as follows: 

(1) The use of slag is increasing in France and is attended with 
great benefit to all kinds of crops on account of the pho*pliorie acid 
and lime which it contains. 

(2) The chemical composition of slag has been much discussed 
recently. In Germany Hilgenstock and Otto have arrived at the con¬ 
clusion that it is composed of tetracalcium-phosphate and calcium sili¬ 
cate with an excess of free lime. Thi* has been denied by French 
chemists, particularly Haneuse and Souris, who claim that it i* tricul- 
cium phosphate and phosphate of iron. 

(3) Analyse* by the author of o samples of slag commonly used in 
France showed 14 to 19 per cent of phosphoric acid and 41 to 32 per 
cent of lime. The proportions of phosphoric acid, silica, and lime, cal¬ 
culated from these analyses (deducting the amount of lime which is in 
the free state in the slag) confirm the hypothesis of the German chem¬ 
ists as to the chemical constitution of slag. 

(4) The free lime in the slag is difficultly soluble in chemical reagents 
on account of the high temperature to which the slag has been submit¬ 
ted. It is nevertheless possible to determine it by digestion of the 
slag in ammonium chlorid, which dissolves the lime completely without 
attacking either the silicate or phosphate. 

(5) The method proposed by Wagner for determining the agricultu¬ 
ral value of slags did not give satisfactory results on account of the 
free citric acid in the reagent. The quantity of phosphoric acid dis¬ 
solved varied widely with the method of manipulation and with the 
content of free lime. 

(0) By prolonged digestion of extremely finely powdered slag in 
normal alkaline amonium citrate more than four-fifths of the phosphoric 
acid was dissolved. This result is in accord with the well-known effect 
of slag as fertilizer and is an additional indication that it does not con¬ 
tain tricalcium phosphate. Crude phosphates treated in the same man¬ 
ner did not give a trace of phosphoric acid. 

(7) Slags exert a very active influence upon nitrification of nitroge¬ 
nous matter in acid soils. The amount of nitrates formed increases with 
the proportion of slag used. Since this action is due to the free lime 
which the slag contains it follows that with ail equal content of phos¬ 
phoric acid that slag will be most effective m acid soils which contains 
14786—Iso. S- —4 
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the largest amount of uncombined lime. The determination of this 
constituent in slags is therefore of the greatest importance. 

The geology of nitrate formation from the standpoint of bacteriological 
chemistry, A. Flagemann * Geolog ischtr iiber Salpeterbildung vom Standpuntct der 
Giihrungschemie . Hamburg: (r. TT. St it:). —This is a brochure discussing from per¬ 
sonal observations the formation of the nitrate deposits of western South America. 

The formation of phosphate deposits, A. Carnot (Echo des Mines, 3? (1896), 
p. 975; alb. in ('hem. Ztg11 (1S96So. 3. liejurt.. p. 6). 

Theory of the sedimentary phosphorites, S. Muckier (Ann. Ayr on., 33 (1807), 
Ho. 1, pp.5-17). 

Experiments with peat and excrement mixture and with barnyard manure, 
TancRe (Landw. Wovhenbl. Sch Its. Holst., 47 (1S97), Xo. o,pp. 91-94). 

Means of preventing the loss of nitrogen in manure (Prog. Agr. et T\t., 21 (1897), 
Xo. 4, pp. SO, 90). 

Crops for green manuring, E. W. IIihiard (California Sta. Itpt. 1893, pp. 118-123, 
ph.4). —The objects of green manuring are explained and the adaptability of dif¬ 
ferent classes of phints to this purpose is discussed. Plates show the root systems 
of blue grass, square-pod pea ( Tetragonolobus purpurea* ), snail clover, and black 
acacia, the last 3 illustrating especially the root tubercles of leguminous plants. 

The relative value of green and dry vegetation for plowing in, and of green 
manuring and stable manure is also discussed. 

Tests of chemical fertilizers in 1896, C. JDcsseue (Chron.Agr. ('ant. Vaud,10 
(1897), Xo. S, pp. 60-73). 

Analyses of fertilizers, gypsum, etc., E. W. IIilgard (California Sta. Itpt . 1S95, 
pp. 135-139). —Partial or complete analyses are reported of 10 samples of fertilizing 
materials, including mixed fertilizers, sulphate of potabh. bird guano, ostrich manure, 
lime refuse, and 10 samples of gypsum. 

Analyses of commercial fertilizers, H. J. Wheeler, 1J. L. Hartwell, and C. L. 
Sargent (Rhode Island Sta. Bui. 30, pp. 61-68). —A schedule of trade values of ferti¬ 
lizing materials and notes on valuation are given, with tabulated analyses and 
valuations of 41 samples of fertilizers. 

Analyses of commercial fertilizers, T. J. Edge and W. Freak (Pennsylvania 
Dept. Agr. Bui. 19. pp. 39). —This includes the text of tlic State fertilizer law, notes 
on valuation, and tabulated analyses and valuations of 588 samples of fertilizers 
examined during the year ending December 31, 1806. 

FIELD CROPS. 

Conditions affecting the starch content of potatoes, E. S. Goff 
(Wisconsin Sta . Rpt 1S95 , pp. 317-331 ).—In this article the author 
considers the variation in starch content in different varieties, in dif¬ 
ferent seasons, and between different specimens of the same variety; 
the influence on the starch content of heredity, the depth at which the 
tubers grow in the soil, distance in planting, climate, greening, scabbi¬ 
ness, and size; also the distribution of starch within the potato tuber, 
and the relation of starch content to cooking quality. The specific 
gravity of the tubers was used as a measure of their starch content. 
Tabulated data are given under the different divisions of the subject. 
The author concludes as follows: 

“(1) Different varieties of the potato, grown under the same cultural conditions, 
may vary in their food value to the extent of one-half or more. 

u (2) The starch content of the same variety and on the same soil may vary consid¬ 
erably in different seasons. 
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u (3) Different tubers of the same variety, grown uwler similar <*nltural conditions, 
may vary in their starch < ontent to the extent of one-third or more. 

This difference does not appear to he a result of heredity. 

u l5) Pronged tuber* are inferior in their starch content to regular ones. 

“(6) The tubers that grow deepest in the soil are richest in starch. 

In one trial the hilling of potatoes apparently caused a reduction in their 
starch content. 

“ Potatoes grown iather closely in drills weie richer in starch than those grown 
in rows both wuys. 

“(9) Potatoes greened by exposure to sunlight and those that are veiy scabby are 
not necessarily poorer in starch than others. 

“ 1 10 > Xo relation was apparent between the si/e of tubers and their starch content. 

“(11) The higher the starch content the sooner a potato cooks and the more it 
swells in cooking. 

“(12) The flavor of potatoes is not necessarily dependent upon their starch 
content.’* 

The author suggests that the market price of potatoes should be 
based upon their starch content rather than upon their bulk, and 
describes an apparatus suitable for the rapid grading of potatoes in 
order to determine their market value on this basis. 

The growing of sugar beets on alkali soils, E. W. Hilgakd and 
lb II. Loughuidge (California Sta . Ept. 1W5, pp. /l-'tl^pL 1 ).—These 
experiments were carried out upon a 10-acre tract of land at Chino, 
located on the borders of the alkali land. The held was first culti¬ 
vated and planted with forage plants, but none of them gave promise 
of a crop, so the greater part of the tract was again plowed, and on 
May 21) was sown to sugar beets. “These came up quickly, though 
with a somewhat thin stand, right among the alkali efflorescences, and 
continued to grow without let or hindrance.” Owing to the wide dif¬ 
ferences in composition of leachings from different parts of the tract, 
it was found necessary to discriminate between the different portions, 
and the entire area was divided into plats 50 ft. square. Chemical and 
physical analyses of the soil, composition of the leachings from soils of 
GG plats in different portions of the tract, and of leachings from samples 
taken from different depths on 5 plats, crop data and composition of 
beets grown on 6 plats, and classification of beets by varieties and 
plats according to sugar content, are shown in tables and charts, and 
are discussed. 

Iu some of the plats the alkali was of the “blackest"' kind, contain¬ 
ing over 2,000 lbs. of sodium carbonate per acre, while in others not far 
distant the alkali was - white,' 1 consisting of neutral salts. Sodium 
sulphate predominates iu the tract as a whole, and common salt 
is mostly quite subordinate. “The most remarkable feature is the 
almost universal presence of nitrates, sometimes to the extent of over 
one-half of the total salt. ... In some cases the total amount of salt¬ 
peter in the soil ... is such as to exceed, many times, any fertilizing 
application ever made. 11 

Beets grown on soil containing such an excess of nitrates were use¬ 
less for sugar making, being overgrown and sappy and low iu sugar 
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content. Some of them weighed 2.5 lbs. and yielded only 10 per cent 
of sugar in the juice, with a purity coefficient of 07; while the general 
average weight elsewhere was less than 0.9 lb., with an average sugar 
content of 15.5 per cent, and purity between 85 and 90. 

The author draws the following conclusions from the results: 

“Sugar beets of good and even high grade, both as to sugar and purity, may 
be grown on lands containing as much as 12,000 lbs. of alkali salts per acre to the 
depth of 3 ft.; provided, that the percentage of common salt in the soil does not 
exceed an average of 0.04 per cent, or 1,500 lbs., per acre. . . . 

“As regards the carbonate, inasmuch as it is easily convertible into sulphate by 
means of gypsum, the figure for its maximum tolerance is not of first importance; 
but so far as our experiments go, it seems to lie near 0.076 per cent, or 3,000 lbs., per 
aero for the first foot—implying probably about 4,000 lbs. for the first 3 or 4 ft. 
Within the limits of our experience at Chino the carbonates do not appear to be 
more injurious to the quality of the roots than the sulphates, and not near as much 
as the chloride (common salt). 

“As regards the sulphates, the maximum amount found to be present at any point 
where good beets were obtained was 0.179 per cent of the soil, or 7,200 lbs. per acre 
in the first foot— implying, for the total depth of 3 ft., about one-fourth more, or a 
total of 9,000 lbs. per acre. . . . 

“These results emphasize the importance of ascertaining the total of salts present 
in the soil stratum of 3 to 4 ft., which may ultimately rise to the surface under culti¬ 
vation or irrigation; and this is the more important because, as the present example 
shows, the texture of the soil may cause so great a difference in the appearance of 
the surface efflorescences, that lands perfectly capable of being profitably cultivated 
may, to the eye, be too heavily impregnated for that purpose.” 

Experiments with mineral fertilizers upon sugar beets in 1895 , 

A. Vi veer (Ann. Sci. Agron ., ser, 2, 2 (1896), I, No. 3, pp. 374-384).— 
These experiments were made upon 12 10-are (119.6 sq. yd.) plats. 
The general history of the field for 14 years and detailed data of ferti¬ 
lizers applied and crops produced for each year since 1887, the compo¬ 
sition of the soil, and meteorological data are given. The fertilizers 
used were applied at the following rates: Nitrate of soda, 800,600,400, 
and 200 kg. per hectare; superphosphate 1,000, 700, and 400 kg.; and 
muriate of potash, 250 and 150 kg. One plat of each group received 
no application of the special fertilizer tested, but with others of the 
group was given a medium application of the other two fertilizers. 
All the plats received barnyard manure at the rate of 35,000 kg. per 
hectare. The beets were counted when pulled, weighed, and samples 
analyzed; and tables are given showing for each plat the total weight 
of crop, mean weight of roots harvested and analyzed, density of juice, 
quotient of purity, saline coefficient, and sugar per deciliter and per 
hectare. 

From the results of the year and preceding experiments in the same 
line, the author concludes that the crop increases with iuereased appli¬ 
cation of nitrate of soda and the density of the juice decreases at 
about the same ratio, so that the amount of sugar is not materially 
altered; and that applications of phosphoric acid show little effect 
upon either weight of crop or density of juice. The plats receiving 
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muriate of potash, showed such irregularities in yield that it was unsafe 
to give conclusions. 

Comparative trial of nitrate of soda and sulphate of awmcmia 
with barnyard manure for sugar beets, A. Titier {Ann. Sci. Agron., 
ser. 2, 2 (1556), I, So. 3, pp. 381-3*0 ).—On 3-are (598 sq. yd.) plats, 
nitrate of soda and sulphate of ammonia were applied at rates equiva¬ 
lent to 30 and 60 kg. of nitrogen per hectaie. In addition each plat 
received at the rate of 35,000 kg. of barnyard manure, 400 kg. of super¬ 
phosphate, and 200 kg. of plaster per hectare. 

While the nature of the nitrogenous fertilizer did not noticeably 
affect the yield, sulphate of ammonia gave a juice of much greater 
density than nitrate of soda. 

Experiments in the culture and curing of tobacco, E. S. Goff 
(Wisconsin Sta. Bpt. 189 j, pp. 311-316 ).—This is a continuation of work 
published in the Annnal Report of the station for 1894 (E. S. R., 8, 
p. 303). 

Influence of distance in planting on the yield and thickness of the leaf 
(pp. 311-313).—Plants of the Wilson hybrid variety were set at dis¬ 
tances of 1 by 1,1 by 1J, and 14 by 2 A ft. The results are tabulated. 
The author states that with the closeness of planting the yield increased, 
the size and thickness of the leaves diminished, and the percentage of 
fillers increased. 

“Judging from the experiments of the past 2 seasons, no reason is 
apparent why the growers of the Spanish or Wilson Hybrid tobacco 
in Wisconsin should not set their plants in rows as near together as is 
consistent with convenience in cultivation, and as near as 1 ft. apart 
in the row.’ 7 

Influence of the time of harvesting tobacco upon the yield and thickness 
of the leaf (pp. 313, 314).—Between August 24 and September 2 from 
tobacco topped August 6, upper leaves were picked and weighed daily. 
These were cured on wire lath in the curing house, all taken down at 
once, the leaves weighed separately, and the comparative thickness 
determined. The results are tabulated. The author says: “The ten¬ 
dency of the leaf to become thick as the time after topping increases 
is manifest to the extent of something over 6 sq. ft. of surface to the 
pound in favor of the leaves from the earliest topped plants as com¬ 
pared with the latest : M also in regard to further tabulated data obtained 
from portions of the main crop, “It is evident that in this trial the 
thickness and dry matter of the leaf tended to increase up to 32 days 
after topping. The yield also showed a tendency to increase in like 
manner.'’ 

A repetition of the curing experiments of 1894 (pp. 315. 316).—The 
recommendations given in 1894 are briefly as follows: 

“Hang the tobacco moderately close, using care to so distribute the plants on the 
laths that no open spaces or fines tv ill be left for the ready ascent of air from the 
bottom of the building to the top. and then so regulate the ventilation with the aid 
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of a psyclirometer hung between the plants that the wet bulb shows a depression 
below the dry one of Tioi less than 1 or more than 2S using lire heat when necessary 
to accomplish this object.” 

This year’s results confirm those of 1894. The author recommends 
a minimum depression of 13° of the wet bulb thermometer instead of 
1°, to provide a wider margin between the safety and danger limits. 

The necessary loss of dry matter in com silage, F. II. King 
(Wisconsin Sta. Rpt. 1695^ pp. 27,1-276 )*—The difference between the 
amount of silage put in and taken out, the computed loss of dry matter, 
the amount of spoiled silage, and the dry matter it contained are given 
for the years 1893 and 1894. The loss of dry matter is given as 4.93 
per cent for 1893 and 9.38 per cent for 1894. The difference in the 
results for the 2 years is ascribed to the corn being put in drier in 1893 
than in 1894, to much later opening of the silo in 1894, and to differ¬ 
ence in the size of samples taken for analysis in the 2 years. 

The loss of the dry matter in the ears of corn was tested on a sample 
of 40 lbs., one-half of which was put in the silo and one-half taken for 
analysis. There was a loss of dry matter of 1.15 per cent. Pieces of 
corn, stalks, and leaves were also cut in halves and put in 2 sets of 3 
loosely covered Mason cans ; 3 were placed in the silo, the other 3 taken 
for analysis. The losses in dry matter of the ear, stalks, and leaves 
are given at 4.90, 9.2, and 7.53 per cent, respectively. 

tl It thus appears from a consideration of all the data here presented that the nec¬ 
essary loss of dry matter in corn silage is considerably less than 10 per cent and is 
probably as low as 5 to 8 per cent. If this proves to be the fact it is a very important 
matter indeed, because if well-built silos and a proper handling of silage can reduce 
the loss from 10 to 15 per cent helow what has been reported as the average, such a 
saving is a large addition to the profits of a farm wherever 100 or more tons of silage 
are put up.” 

Description of the principal varieties of fodder beets, H. L. de Vilmorin (Jour. 
Agr. Prat., 61 (1897), I, Xo. 6, pp. 207-112, pi. 1 ).— Description of 19 varieties. 

Trials of varieties of fodder beets, A. Jordan ( Chron. Agr. Cant. Vaucl, 10 (1807), 
Xo. 8, pp. 72, 76). 

Notes on oafiaigre examination, C. E. Colby ( California Sta. lipt. 1895, p. 194). — 
Roots were finely ground, repeatedly pressed, and extracted with water warmed to 
132° F. The liqnid extract was strained through fine linen, evaporated, and dried 
at 132° F. The air-dried extract is nearly all soluble In warm water and contains 
75.02 per cent of tannin. The “ spent” caTiaigrestill contained considerable tannin, 
so the author estimates that this method of extraction involves a loss of 13.4 per 
cent of the total tannin of the fresh root. A comparison of the hide powder, gelatin, 
and Neubauer-Lowenthal or permanganate methods indicated that all are safe 
methods to use. 

The caftaigre, or tanner’s dock, E. TV, Hilg-ard ( California Sta. Jtpt. 1895, pp. 
186-193). — Revised from Bulletin 105 of the station (E. S. R., 6, p. 715). 

Wild chicory and its culture, L. Lizin (Belg. Hurt, it Agr., 9 (1897), Xo. 1, p.5). 

Cultural value of red clover from seed of various origins, Strebel ( TTiirt. 
Wochenbl . Landtc., 1897, Xo. l,pp. 1 , 2). —Comparison made at Hohenheim of French, 
Russian, and German seed. 

Coffee culture, M. Fekca (Jour. Landic., 25 (1897), Xo. 1, pp. 13-41). 

The cotton plant: Its history, botany, chemistry, culture, enemies, and uses 
(ET« & Dept. Agr., Office of Experiment Stations Bui. 33, pp. 433, pU. 4, figs. 33). —This 
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Mletin discusses tlie plant in its agricultural bearings only, no attempt being made 
to consider the problems of cotton manufacture. It includes the follow ing ai ticks: 
Introduction, by C. W. Dabney, jr.; History and general statistics of cotton, by K. 
B. Handy; Botany of cotton, by W, H. Evans; Chemistry of cotton, by J. B, 
McBryde and AY. H. Beal: Climatology and soils, by Milton Whitney : The manur¬ 
ing of cotton, b\ IT. C. White; Cultivated varieties of cotton, by M. Tracy; Cul¬ 
ture of cotton, by Harry Hammond; Experiments in cotton culture by tlieVxpeii- 
ment stations; Diseases of cotton, by <4. r. Atkinson; The insects which atie« t the 
cotton plant in the Tnited States, by L. O. How aid; The handling and ruses of cot¬ 
ton, by Harry Hammond; The feeding talne of cotton-seed products, by B. W. 
Kilgore. 

The accessible literature upon the subject has been oarefnlly searched by the 
writers of the different chapters, and an attempt made to embody in the bulletin 
the most important facts found in general treatises, special artii los, and experiment- 
station publications. Quite complete references to the original sources of informa¬ 
tion are given in foot notes, and a supplemental bibliogwipky is gn en containing a 
list of works which are not referred to in the body of the bulb tin. 

u On many topics long searcli has revealed a surprising paucity of reliable infor¬ 
mation. It is evident that thus iar very few careful investigations of the cotton 
plant have been made. A great iield of research remains open to our agricultural 
experiment stations, on which they have hardly.begun to enter. When we consider 
how vast are the interests involved in the cotton industry, w e realize the total inad¬ 
equacy of the efforts thus far put forth to solve the perplexing problems- confronting 
the cotton planter. This bulletin w ill lni\e served an important xmrposc if it calls 
attention to the need of more thorough imestigation of these problems and stimu¬ 
lates useful inquiries in this direction/ 1 

Chufas or grass nuts {Florida Jgr., 14 \1897\, Xo. S. pp. 111. Ill .—Popular 
description and directions for culture. 

Report on certain Indian fibers, F. M. Able ( Agl. Lidyer Calcutta, 18%, Xo. *: ab s. 
in Bot. Centbl., 69 (1897), Xo. 1, p. 28 ).— Chemical studies weio made of the libers 
of Hibiscus abelmochus , Malachra capitata , and Abroma augustu. and the results 
tabulated. 

Effect of continuous cropping upon the productiveness of flax and peas, 
Strkbel ( Wiirt. TTochenbl. Landic1S97, Xo. 1 , pp. 5, 4 }. 

Forage plants, E. J, Wiokson (California Sta. Dpt. 189J, pp. ,119-pis . J).— 
Brief notes are given upon the following forage plants distributed by the station 
with reports upon their growth by voluntary experimenters in different parts of 
the State; Saltbush {Atriplex smibacratmn and J. leptocarpa b sachaline. tagasaste 
(Cytisns proliferxis albus >, tiida elliottii, eowpea. flat pea, Jerusalem artichokes, square- 
pod pea (Lotus tetragonolobus), snail clover Medicago tnrbinata j. crimson clover, tall 
oat grass, Texas blue grass ( Poa araclniifera), Hungarian brume grass, Schrader's 
brome grass, Japanese wdieat grass (Agropyrum japimieum ), Milium miltiflorum , 
Johnson grass, Kafir corn, espareet, Jersey kale, and buckeye. 

Testa of new grain varieties, X. Westermeier < bait, landic . Presie, 24 (1S97), 
Xo8.10, p. 79; 11, pp. SO, 87; 12, p. 98). —Details are given of trials made at Kloster 
Hadmersleben in 1896 w r ith 6 varieties of spring wheat, 8 of barley’, and 9 of oats. 

Useful and ornamental grasses, F. Lamson-Soribner {F. S. Dept. AgrDivision 
of Agrostology Bui.pp. 119, Jigs. 89). —This bulletin aims to give an account of 
those characters and qualities of the more important glasses with which “one must 
become familiar in order to direct his efforts intelligently’ in the improvement of 
the forage and grazing resources of the country/* It includes a list classifying the 
different grasses according to their uses, descriptions of the different species arranged 
alphabetically according to scientific names, and an alphabetical list of the common 
English or local names which serves as an index to the descriptions. About 370 
species are described and many of them are illustrated by original cuts showing 
general characteristics. 
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Report on the hay crop at the Foothill Station, G. Hansen and C. H. Shinn 
{ CaVijornia Sta. Tipi. 189. 7, pp. 365-370).— Barley and oats were grown for hay upon 
4 ‘granite" and * 4 red ' soils with different fertilizers. Nitrogenous fertilizersi>roved 
highly profitable upon the granite soil. The red soil was exceedingly variable in 
composition so that the results were inconclusive, but on certain plats nitrate gave 
a largely increased 3 ield. 

Treating wornout wet meadows, A. A. South wn .k (Amer. Agr. (middle ed.), 59 
(1897), No. 9, p. 358). 

The introduction of the potato into Europe, J. Bayer (Her. Hoi., her. 4 , 7 (1897), 
No. 8, p2 } - 351, 252). 

Concerning the potato, L. Yandenueroh (Belg. Jfort. et Agr., 9 (1897), Nos . 3, 
pp. 30, 40; 4, pp. 55, 50). 

Cold frame culture of potatoes, C. Grosdemangk (Her. Hort., 69 (1S97), Xo. 8, 
pp. 63, 04). 

Experiments in potato culture, E. Marre (Prog. Agr. et Tit., 37 (1897), Xo. 4, 
pp. lOo—lUS). 

Distance experiments in potato planting N. IYestermeikr (Finding's landw. 
Ztg., 40 (1897), Xo. 2, pp. 49-471). —Experiments continued for 3 years indicate that a 
distance of 50 by 50 cm. gives the greatest yield of tubers and starch. 

Cultural experiments with new varieties of potatoes, 1896, Tancjeua (Landw. 
irochenbl. Scldes. Holst., 47 (1897), No. 0, pp. 101-106). —Details of cooperative 
variety tests at 16 localities. 

Potato tests, L. 8. Spencer (Amir, (lard., 18 (1S97), Xo. 115, p. 154). —A report is 
given of tests of 43 varieties of potatoes. 

Variety tests of potatoes, Maas (I)eut. landw. Press?, .24 (1S97), No. 15, pp. 135, 
ISO). —Tabulated data, including starch content, for 33 varieties tested on a private 
estate for from 1 to 7 years. 

The culture of root crops, L. Yandexbercii (Belg. Hort. et Agr., 9 (1897), No. 1, 
p. 9 ).—Notes are given on the preparation and manuring of the soil. 

Analysis of Australian saltbush (Atriplex semibaccatum), M. E. Jaffa (Cali¬ 
fornia Sta. Ppt. 1S95, pp. 165-171). —Revised from Bulletin 105 of the station (E. S. 
R., 6, p. 717). 

The nitrogenous constituents of beet juice, E. O. von Lippmann (Ztschr. Ter. 
Biihens. hid.. 1S96, Deo., pp. 937-965). 

Composition of sugar beets, sorghum, and sugarcane, M. E. Jaffa (California 
Sta. Ppt. 1895, pp. 161-163), —Tabulated analyses with reference to sugar content are 
given of 7 samples of sugar beets, 2 of sorghum, and 1 of sugar cane. 

Culture of sugar beets on heavy soils, T. IIoppenstedt (l)eut. landw. Presse, 34 
(1897), Nos. 11, p. 85; 13,pp. 93, 94). 

Trial at Gembloux of a new sugar beet harvester, Tyro (Bui. Agr. [Beige], IS 
(1896), Xo. 0, pp. 351-361, pis. 4). 

The present condition of the sugar beet industry in the United States (Mitt, 
dent, landw. (res., 1897, Nos. 3, sap., pp. 9-13; 3, sup., pp. 17-31). 

Proximate analyses of sugar cane, sorghum, Egyptian com, and millo maize, 
E. W. Hilgard and G. E. Colby (California Sta. Rpt . 1895, pp. 163,164).— Proximate 
composition was determined in 3 samples of sugar cane, 2 of sorghum, and 1 each of 
Egyptian corn and white millo maize. These samples were found to differ greatly 
in nitrogen content from the figures given in Lierke's tables. 

Tobacco manures, S* Peacock (Florida Agr., 34 (1897), Xo. 9, p. 139). 

Tobacco growing in Florida (Florida Farmer and Fruit Grower, 9 (1897), No. 6 , 
pp.85,86). 

On the decrease of the nitrogenous matter in the wheat of the Department 
de Nord, Ballanjd ( Compt. Bend., 184 (1897), No. 3, pp. 158,159). 

Science in wheat growing, P. P. Deh^rain (Pop. Sci. Monthly, 50 (1896), No. 1, 
pp.101-105). 
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General observations on wheat, Ball and (Compt. Rend., 123 (1890 i, Xo. 20. 
pp.1303-1303). 

The influence upon grain and succeeding crop, of clover sown with the grain, 
Stiuebel ( Wiirt. TTochenbl. Landic ., 18 r *7, Xo. 1, pp. 3 , J). —Experimental tests proved 
that both the accompanying grain and the following crop were increased. 

The maximum of plant production, A. Mayes (Landw. Vers. 8tat., 46 {1890), 
Xo. 1, pp. G1-7C). —The author has found from the yield of many field and forest 
crops that the maximum of j>rodnction is ben\ een 7,000 and 8,00o kg. of organic dry 
matter per hectare for the north European region, and he believes the fixed amount 
of light and heat of the sun is the preponderant factor in determining this maximnm. 

Useful Australian plants, J. 11. Maiden (Agl. tiaz., X. S. ITalee, 7 (ISOh), Xo. 
11, pp. 737-741, ph. J). —Votes are given of a dwarf salt bosh (Atriplex halimoides), 
bur medic, and a clover new to the colony. The species of clover is Trifolium sub - 
terraneum, a native of Europe. 

Ensiling potatoes, L. Grandeau {Jour. Ayr. Prat., t>l (1897\, J, Xo. 6, }>p. 205 , 
£06). —A silo filled with potatoes was opened after 62 days and the contents found 
perfectly preserved. 

Ensiling as a means of preserving some damaged crops, F. Desprez (Jour. 
Ayr. Prat., 61 (1897 , J, Xo. J, pp. 1 'D-lhl ).—The author records favorable results 
from ensiling frosted potatoes, beets, cabbages, and rnta-bagas which showed signs 
of decay; and clover which could not be made into hay because of rain. 

Report of the department of agriculture and horticulture, R. H. McDowell 
(Xevada Sta . Rpt. 1*94, pp. 10-3 —Votes are given upon hops, sugar beets, flax, 

grasses, i>otatoes, and peas grown at the station. The results are tabulated of 
experiments in applying land plaster to alfalfa: in seeding corn at different rates 
and dates and with varied numbers of irrigations, and in raising different varieties 
of wheat, barley, and oats. 

Field experiments for 1895, J. Clayton ( Texas Sta. Prelim. Rpt., pp. 7). —Tabu¬ 
lated data of crops from early and late )>lanting of 39 varieties of cotton grown in 
1894 and 1895, and yields of 63 varieties of com grouped according to season of 
ripening. 

Report on field crops, 1895-96, A. Damseaux (BuL Agr. [ Beige ], 12 (1896), 
Xo. 6,pp. 187-108). —Variety tests of cereals, variety and fertilizer tests of sugar and 
fodder beets and other roots, a fertilizer test of fodder corn, and trials of miscella¬ 
neous crops are reported. Vitragiu was used with contradictory results, peas on 
the soil where it was applied yielding less than on check plats, the nitrogen content 
being unaffected, while % etches yielded more and contained a larger percentage of 
nitrogen on the Nitragin plats. 

Distribution of seeds, plants, cuttings, etc., E. J. Wickson v California Sta. 
Rpt. 1895, pp. 316-318). —Tables are given showing the number of plants and cut¬ 
tings and the weight of seeds distributed in accordance with announcements made 
in Bulletins 106 and 109 of the station (E. S. R., 6, p. 721; 7, p, 766 A financial state¬ 
ment for 4 years and tabulated data showing the extent of distribution are also 
given. 


HOBTICULTTJEE. 

Irrigation for cabbage and cauliflower, E. S. Goff (Wisconsin Sta . 
Rpt. 1^95,^^.293-297, Jig. 1 ).—A plat of fertile clover sod was plowed 
about May 15, then dressed with stable manure at the rate of 68 tons 
per acre, and on August 16 received a liberal broadcast application of 
commercial fertilizers. On this plat, which was freely watered at time 
of planting, June 22, 60 4-rod rows of cabbage and 40 rows of cauli¬ 
flower were set, the plants being ft. apart each way. Twenty rows 
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each of cabbage and cauliflower were left as a check, and the remaining 
rows received about 17.2 in. of water at 4 applications as the plants 
seemed to need it. The season was very dry, as only 5.275 in. of rain 
fell, the normal precipitation being 17.86 in., so the test was well calcu¬ 
lated to show the effect of irrigation. The principal data appear in the 
following table: 


Yield of irrigated and unirrigated plaU of cabbage and cauliflower., 



1 

X umber I 

1 of 

1 plants. j 

Number 

of 

salable 

heads. 

! 

Plants 

headed. 

Weight 

per 

hundred 
| heads 

Cabbage. 

| 


Per cent , 1 

| Pounds. 

21 rows irrigated. 


395 

88 5 ' 

880 

20 other rows irrigated. 


383 

90 9 

899 

20 rows oot irrigated. 

.. 442 | 

347 

78.5 

| 590 

Cauliflower 

1 

1 


! 

20 rows irrigated. 

. 435 , 

347 

79.7 

492 

20 rows uot irrigated. 


235 

65.1 

306 


Graphic diagrams are given showing effect of irrigation on head 
formation and weight of heads. 

Irrigation appeared to increase the number of plants heading by 12 
per cent in the cabbage and 14 per cent in the cauliflower, and to 
increase the average weight of heads 50 per cent in the cabbage and 66 
per cent in the cauliflower. 

The author was surprised that the unirrigated plants did so well, but 
ascribes it to the liberal application of manure and to the fact that the 
subsoil at setting time contained a fair amount of water which these 
deep-rooting plants were able to use. ‘-The irrigation of cabbage aDd 
cauliflower did not prove profitable to the same extent as that of straw¬ 
berries 71 (see p. 696). 

A celery test {Florist's Exchange, 0 {1897), No. 6, pp. 116,117, figs. 
6 ).—An attempt was made on Long Island to test the claim previously 
made in this paper that it is possible for a whole field of celery to 
revert to the wild plant in a single season. 

The experiment consisted in growing 65 varieties and strains, among 
them the Golden Self-Blanching, the one concerning which the claim was 
made* A careful examination was made of ail plants and no variation 
was found that would warrant any such claim. Of the particular variety 
under special consideration, there was no variation observed in more 
than 100,000 plants examined. The author believes it would be impos¬ 
sible to cause any good strain to revert to a worthless one in a single 
season by bad culture or other means. 

Analyses of California cherries, prunes, plums, and Logan 
berry, G. E. Colby {California Sta. j Rpt. 1895, pp. 177-184 ).—The 
author reports analyses of 6 samples of cherries, 5 of fresh prunes, 7 
of dried prunes, 2 of plums, and 1 of Logan berry, some of the more 
important results of the analyses being shown in the following table 

(p. 691 ), 
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Analyses of California cherries, prunes, plums, and Logan berries—trap of 1894. 


Physical analysis. 


In juice. 


In fresh ftnit. 


■J u 

s s. 


a 

5 


s 

a 



| 

V 

< 

£ 

"r 

X 

| 

7? 

Tot ul 


I 

'7. 

| 

X 

2 


Cherries : 

Gins. 


r.ct. 

r.ct. 

r.ct. 

r. ct. 

r.ct. 

r.ct. 

r.ct. 

r.ct. 

r.ct. 

r.ct. 

Loyal Ann.... 
Pluck Tarta- 

8.0 

56.5 

96.0 

4.0 

"2 00 

18 00 

11.41 

0.496 

9.30 

8.98 

0.183 

1.140 

rian. 

7"5 

59.8 

95.4 

4.6 

^7.50 

12.30 

12. ft5 

.306 

11.21 

10.64 

.244 

1.520 

Ito\al Ann_ 

Black Tarta- 

8.5 

54.1 

96.7 

3.3 

81.40 

Is. 60 

13.00 

. 3ft4 

10.58 

10.05 

.220 

1.370 

rian. 

6.2 

72.9 

94 7 

5.3 

81.00 

19.00 

13. 03 

.296 

12.16 

11.51 

.242 

1.412 

Do. 

X a p ole on 

7.0 

64.2 

94.0 

6.0 

89.70 

11.30 

15.12 

.26-> 

13.50 

12.75 

.206 

1.287 

Higarrean . 
Prunes: 

S.5 

54.1 

9j. 4 

4.6 

79.10 

20.90 

13. 77 

. 368 

12.43 

H.e2 

.278 

1.727 

Prencli. 

20.5 

22.0 

95.1 

4 9 

82. Ou 

18. HO 

22. UU 

.250 

17.70 

36. *0 



Do. 

27.5 

16.4 

DO. 4 

6.6 

90.50 

9.50 

23.10 I 

.240 

20.80 

19.30 



Tennant. 










9.40 



French. 

13 5 

33.4 

94.0 

G o 

76.00 

24.<*ft 

11.16 


* 90 

6.90 



Italian. 

Dried prunes: 

27.4 

16.3 

94.9 

5.1 

71.60 

28.40 

13. 00 


9.30 

6.90 



French. 

11.6 

39.0 

85 7 

14.3 





1 35. 20 




Do. 

4.0 

133.0 






. 8-0 

1 51. 00 




Do. 

6 2 

73.0 





.! 

.800 

*50. 00 





Do. 

Do. 

Do. 

Do. 

Plums: 

Primoruian ... 11. u 

Simon. 67. u 

Logan herry. 5.0 


44 0 
8 ‘* 0 
90.0 

41.0 

6.7 

90.4 


.8110 1 5‘i. 00 
.fc*0 l 5U 60 

. 1 50. *0 

. 1 49.00 


94.0 
97.1 


6.0 

2.9 


87.00 13.00 10.41 . 9.05 

80.00 20.00 6.25 . S20 5.00 
88.07 11.93 *.90 | .960 . 


8.50 

4.80 

r. 00 


. 175 1.094 


1 Sugar in 'whole dried fruit. 


Complete ash analyses are given of cherries, and from these the 
author has calculated the fertilizing ingredients removed by 1,000 lbs. 
of fresh cherries, as follows: 

Fei'tilising ingredients removed by pounds of fresh cherries. 

Pounds. 


Potash. 2.77 

Phosphoric acid. 72 

Other ash ingredients.1.33 

Nitrogen.2.29 

Total ash.4.82 


The olive in the Chino Valley, J. TT. Mills (California Sta. 1ipt. 
1895 , pp. 438, 439 ).—A brief report is given of pollination experiments 
conducted with several varieties of olives, from which the general con¬ 
clusion is drawn that the higher bred or larger olives produce pollen 
having greater vitality than that of the smaller ones. This result is 
based upon one year's experience, and the same line of work is to be 
continued. 

Analyses of California oranges and lemons, G. E. Colby ( Cali¬ 
fornia Sta. Rpt 1895, pp. 172-177 ).—In continuation of the analyses 
given in the previous report of the station (E. S. B., 0. p. S15), the 
author gives analyses of 14 additional varieties of oranges, 1 of lemon, 
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1 of lime, ami of pomelos. A report is also given of tlie effect of 
various fertilizers on Australian and Washington navel oranges, and 
the results of analyses are shown in the following table: 

Lfftct of fertilisir* upon the fruit of navel oranges. 


Physical analj sis. 


Analysis of juice. 


Fertilizer. 


Barnyard manure. 

Not iertilized. 

Nitrate of soda. 

Superphosphate {from boneblack). 

Muriate ot potash. 

Nitrogen and phosphoric acid. 

Nitrogen and potash. 

PoTash and phosphoric acid. 

Nitrogen, phosphoric acid, and 
potash. 


Aver¬ 

age 

weight. 

Find. 

Pulp, 

prtsborl 

1 

Aver- 

ai»o 

juice. 

Tot.tl 1 
solids 

(by 
spin¬ 
dle). j 

Total 

sngarsi Citric 
(imer- 1 acid, 
bionl. 

Nitro¬ 

gen 

,in fresh 
i fruit. 

Grams. 

Per ct. 

Per ct. 

Vc. 

Per ct. 

Per ct 

, Per ct. 

Per ct. 

190 

41.0 

25.7 l 

55 i 

13.80 

10.37 

1 1.75 

0.184 

153 | 

37.8 

. 29.3 t 

50 

15.15 

12. 22 

1.90 

.175 

: 160 1 

39.4 

1 26.0 1 

55 

1 13.65 

10.18 

1.82 

1 .170 

1 193 

43.2 

22.2 

65 

13.80 

10. 31 | 

1.82 

.171 

f 205 

38.2 

35 : o 

58 

14.40 

12. 20 1 

1.40 

.158 

1 160 

39.2 

25.0 

48 

, 13.90 

11. 24 

1.51 

.184 

20* 

34.7 

, 26.2 

70 

13.30 

10.38 

1.27 

.182 

208 

34.8 

1 27.4 

68 

1 13.30 

10.10 

1.20 

.185 

173 

40.0 

21.2 

55 

| 15.05 

11.79 

1.96 

.183 


The author states that rigorous interpretation of the results of his 
experiments will reveal many contradictions, and before much weight 
cau be given such analyses the experiments must be repeated on an 
extended scale for several consecutive years. 

In regard to nitrogen, it was found that muriate of potash and nitrate 
of soda lowered the nitrogen content of the fruit as compared with 
unfertilized fruit. That muriate of potash apparently increases sugar 
and decreases nitrogen seems to be about the only definite conclusion 
that can be drawn from the experiments thus far conducted. The lack 
of any standard for comparison is a serious drawback to this kind of 
work. 

Fertilizer experiments with potash salts for oranges are briefly 
reported, and it is shown that while the oranges of the different lots 
weighed practically the same, those not treated with potash had a 
thicker rind and a larger average of juice, and those treated with pot¬ 
ash had a larger total amount of pulp. The ash of the orange was 
about the same in the 2 lots, the percentage of potash being a little 
higher for the trees receiving a potash fertilizer, and the phosphoric 
acid content was about 5 per cent higher in the fruit from trees receiv¬ 
ing no potash. The potash seems to have had a slight effect in increas¬ 
ing the sweetness of the juice, there beiug 1,3 per cent more total sugar 
and 0.50 per cent more cane sugar for the trees receiving potash. The 
citric acid was not influenced. The author states that had sulphate of 
potash been used instead of muriate probably the effect on sugar con¬ 
tent would have been greater. 

Blossoms of the plum and apricot, E. S. G-off (Wisconsin Sta. 

1895, pp. 300-303 ).—The study of plum blossoms with reference to 
their fertility, commenced in 1891 and noticed in the Annual Beport of 
the station for that year (E. S. B., 8, p. 309), was continued. It was 
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found that in an unknown variety of Russian apricot which blooms 
earlier than the plum, the blossoms were about equally numerous on 
the wood of 1892,1893, and 1894, but that the percentages of flowers 
bearing perfect pistils were 83.1, C6.1, and 3.3 respectively. Examina¬ 
tion of several varieties of plums, however, furnished -‘no positive 
evidence that the younger wood on the whole produced less fertile 
flowers than the older, though this may be true in certain varieties/’ 

The data are tabulated for the varieties examined. 

Horticultural experiments at Southern Pines, 1895 (Xortk Caro¬ 
lina JSta. BuL 129 , pp. 159-201, Jigs. 24 ).—A report is given on a series 
of experiments undertaken at Southern Pines, North Carolina, under 
the joint direction of the State Horticultural Society, the Experiment 
Station, and the German Kali Works, the object of the work being to 
determine the proportion of the different fertilizing ingredients neces¬ 
sary for the best growth and development of orchard and garden fruits 
and other horticultural and agricultural products, and the best treat¬ 
ment of the soil to produce this result. No commercial brand of fer¬ 
tilizer is used, but fertilizing ingredients are employed in various 
combinations. The location of the experiments, the geology of the 
region, and climatic condition* are given at considerable length. 

Chemical and physical analyses of the soil have been made. The 
character of the soil is sandy, with sandy subsoil of uncertain depth. 
Originally the land was covered with long-leaf pine, but at the begin¬ 
ning of the experiment it was partially covered with a growth of smaller 
pines, oaks, and dogwood, the merchantable timber having long since 
been removed. It had never been under cultivation. 

The methods pursued in clearing and preparing the land for plant¬ 
ing, laying out the plats, setting plants, and subsequent cultivation are 
described in detail. 

The general plan of the experimental tests adopted consisted of a 
series of tenth-acre plats for each ol* the fruits excepting the small 
fruits, the plats for which were fortieth-acre. The basis of the fertilizer 
applications was potash equivalent to 50 lbs. per acre, phosphoric acid 
equivalent to 50 lbs. of available phosphoric acid per acre, nitrogen 
equivalent to 20 lbs. per acre, 2,000 lbs. of slacked lime per acre, and 
green manuring with cowpeas. The analyses of the various fertilizing 
materials and amounts applied per tree are given. 

The varieties of fruits selected tor the experiments were Lady 
Thompson strawberry; Cutlibert raspberry; Early Wilson blackberry; 
Niagara and Delaware grapes; Elberta peaches; Abundance, Burbank, 
Maru, Ogon, Pool Pride, and Wayland plums; Kiefter pears: McCul- 
ler Winter apples; and Japanese Mammoth chestnuts. 

The weather conditions during 1895 were somewhat noteworthy on 
account of the low temperature during January, February, and April, 
and the high temperature from August to December. The precipitation 
was greatly above the normal in March and April and below in Sep 
tember and October. 
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In general, newly planted orchards are not greatly troubled by insect 
and fungus pests, but in this series of experiments considerable trouble 
was occasioned by attacks of a species of native ants (Solenopsis genii- 
natus f . which were very abundant in these pine lands. Various methods 
were undertaken to prevent the attacks of this pest on the different 
trees, but none of them could be considered a complete sucess. It 
appears that early and persistent spraying with raids green, not to 
exceed 3 oz. to 30 gal. of Bordeaux mixture, combined with continuous 
stirring of the ground, will kill or drive the ants away. The addition 
of 1 gal. of molasses to the ordinary Bordeaux mixture was found an 
improvement, since it made it adhere much better to the foliage. The 
shot-hole fungus (Septoria per slew) and the grape mildew were the only 
fungus pests which were noticed to any extent, and these were kept in 
check fairly well with Bordeaux mixture, the shot-hole disease proving 
rather less amenable than the mildew to preventive treatment. 

The most serious difficulties encountered during the first year’s exper¬ 
iments were those arising from the use of fresh land, late planting, bad 
weather conditions, and inability to secure choice nursery stock. The 
blackberries, peaches, plums, and grapes were injuriously affected by 
the abnormal conditions already named. The blackberries were injured 
to such an extent that no results could be considered accurate, and a 
new planting was necessary. The peaches were badly injured by the 
abnormal weather conditions and the ant depredations, many of the 
trees failing to grow. In regard to the plums, the conditions during 
the first year were such that conclusions as to growth would be untrust¬ 
worthy, and are omitted. In the experiments with grapes there was a 
much more even growth, and the appearance of the various plats was 
more satisfactory. 

It is evident that the following conclusions may be drawn from the 
grape experiments: 

u (1) A very large increase of growth is caused by the application of fertilizers 
properly compounded, although it can not be definitely stated with only the result 
of one season’s growth what is the best proportion; (2) lime in connection with the 
complete application of the 3 ingredients very greatly increased the vine growth, 
and that this effect is probably doe in a great degree to the beneficial action of the 
lime upon the fresh soil by aiding in the decomposition of organic matter, and tlms 
neutralizing the effect of organic acids produced; (3) the sulphate as a source of 
potash appears to be of greater value than the muriate; whether this result is due 
to the fact that the sulphate can bo more easily taken up by the vine in the process 
of growth or that the sulphate has acted chemically upon the soil to render more 
available the compounds already present, is not altogether appaient, but it is likely 
that both causes have been effective; (4) the broadcast sowing of cowpea^> for green 
manuring on fruit crops near the vines and trees is not to bo commended, but a suffi¬ 
cient open space should be left between them so as to prevent any interference with 
the growth of the fruit crops. v 

Experiments with mulches at Paso Robles Station, C. H. Shinn 
{California Sta . Rpt. 1695 ^ pp . 401-103 ).—On account of the exception¬ 
ally dry conditions that prevailed during the winter of 1893- 91 in the 
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vicinity of this station neglected orchards and vineyards suffered 
severely the following season. At the station the orchard and vine¬ 
yard were carried through the season in good condition by thorough 
and constant cultivation. 

An experiment was conducted with mulches in the vineyard and 
peach orchard, 5 plats of about one-tenth acre each being treated. 
The first plat in the vineyard was mulched with fresh stable manure to 
a depth of 3 in., the second with a mulch of cultivated earth 5 in. deep, 
and the third with a mulch of rotten straw 6 in. deep. The plats in the 
peach orchard were mulched with 3 in. of fresh stable manure and by 
cultivation to a depth of 5 in. The results obtained in these experi¬ 
ments are tabulated. The conclusions of the author, drawn from this 
table, show that the mulch of fresh stable manure which was applied 
early in the season served better for obtaining moisture than the mulch 
of cultivated earth. Late showers, although very light, may have 
influenced this to some extent. 

Influence of north and south slopes on the temperature of the 
trunks of fruit trees, F. H. Kixa ( Wi*con*in Hta. Ept IbOG, pp* 2Gb- 
272, Jig. i, figm. 1 ).—In order to observe the changes in temperature 
in the trunks of trees three observation stations were selected, one 
upon the summit of a hill 108 ft. above and 1,000 ft. distant from Lake 
Mendota, another on the south slope 32 ft. below the summit, and the 
third on the north side 34 ft. below. At each of these stations there 
was set in the ground a section of a second-growth black oak tree, 8 in. 
in diameter and projecting 30 in. above the surface. In the top of 
each post vertical five-eighths-inch holes 16 in. deep were bored 1 in. 
inside the bark on the north and south sides, and chemical thermome¬ 
ters were lowered to the bottom of the holes. These could be drawn 
up by strings for reading. The top of each tree trunk was covered 
with a narrow board, to which was secured a tight galvanized-iron 
shelter containing a self-recording air thermometer. 

The temperatures of the tree trunks were read daily at 7 a. m. and 
1 p. m. during December, 1894, January, February, and March, 1895. 

The following table shows the monthly mean temperatures: 

Mean tempiratnre* in the north and nouih sidts offrte trunk*. 

j South slope. Summit. Xorth slope. 

Month, t South. i Xorth. South. Xortli. South. 1 Xorth. 

- 1 - ,- 

17a.m. 1p.m. 7a.m.j 1 p.m. 7a.m. 1p.m. 7a.m. 1p.m. 7a.m. lp.m. 7a.m. lp.m. 

I ojp of. -jp j cjp. cp # oj^ | ^F. * °F. ~F. I ep, 

December . J 27.99 42.98 28.60 I 32.76 29.23 39.79 28.38 32 57 28.78 36.72 28.42 1 32,99 

January. 7.57 31.28 9.03 118.59 8 35 26.60 8.37 , 16.12 7.93 23.11 8.17 15.39 

February.-..! 8.73 37.15 8.67 20.55 8.02 33.56 9.0b 17 47 9.63,28.27 8.73 30.57 

March.*27.68 47.91 28.13 85.28 27.68 43.12 28.44 29.82 27.55 41.04 27.79 33.39 

I- 1 - 

Mean.. 17.99 39.83 18.61 26 80 18.34 36.28 18.57 24.00 18.47 32 20 18.28 24.58 

_t_s_ 

From this table ic appears that the mean diurnal change in the south 
side of the tree trunks was 21.84° F, on the south slope, and 13.82° on 
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the north slope, a eliange 8.02° greater for the south than for the north 
slope. Similarly, the change in the north side of the tree trunks was 
1.8!)- '3.19—6.30) greater tor the south slope. 

The maximum change occurring in any one day in the south side of 
the trees was 52.1 0 for the tree on the south slope, and 36.6° for the one 
on the north slope, a difference in the amount of change of 16.5°. 

4 ‘ It is e\ irient from these data that in orchards which are planted on southern 
exposures the trunks of the trees must he subjected to much •wider changes of tem¬ 
perature during each 21 hours than where they are planted on northward slopes. 

“It u ill he noticed that the table shows, not simply that the temperature of the 
south side of the tree trank on the south side of the hill becomes much warmer at 
midday, hut also that it is the coldest in the coldest part of the day, and it will be 
seen that this is true, not simply in the average for the four months, but that it is 
also true for the mean of each individual month. On the north slope of tho hill 
there is a slight tendency for the north side of the tree trunk to he coldest in 
the morning, while at the summit of tho hill the two sides have still more nearly the 
same temperature in the morning w'lien it is coldest. These small differences are due 
to the fact that the radiation of heat from the ground on the uphill side against the 
tree trunk is stronger than it is on the downhill side/’ 

Tlie records of air thermometers for the three months in 1895 were 
platted in the form of curves, and show “that for each of the three 
months the diurnal range of temperature is least on the summit, it 
being colder there in the middle of the day and warmer in the night, 
the difference increasing from January to March, where it is very 
marked . . . and that the south side of the hill is colder than the 
north side in the latter part of the night, just as was indicated by 
the thermometers placed in the tree trunks.’ 7 

Irrigation of strawberries, E. S. Goff ( Wisconsin St a. Rpt. 1895 , 
pi). 289-292^ figs. 2). —A continuation of work reported in the Annual 
Beport of the station for 1894 (E. S. B., 8, p. 310). Three plats, each 
comprising 12 50-foot rows of Warfield and 4 rows of Wilson berries, 
were used iu the test. The first plat had been well irrigated the 
previous season, received 3 applications of water between May 25 and 
June 22, and yielded 501.3 boxes; the second plat had been well irri¬ 
gated in 1894 but was left without watering in 1895, and yielded 111.6 
boxes; while the third plat, which had never been irrigated, yielded 
66.2 boxes. The results are shown graphically and by illustrations of 
the yields from single pickings of irrigated and unirrigated rows. 

“Late summer irrigations, however beneficial they may be iu pro¬ 
ducing plenty of vigorous plants, will be rendered nearly futile unless 
supplemented by timely irrigations when the fruit is forming and 
maturing.” 

Experiments in strawberry culture, E. S. Goff ( Wisconsin Sta. 
Rpt. 1895 , pp. 279-288). —A table is given showing the yield for 3 con¬ 
secutive seasons of a plat of 47 varieties. The plants were grown in 
matted rows, received good culture, and were well protected in winter. 
After gathering the first and second crops the matted rows were nar¬ 
rowed to 12 in., the remaining plants well thinned, and a top-dressing 
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of manure applied. Irrigation was commenced late in the first season 
and continued until after the third crop was harvested. At the close 
of the second season the tops of the plants wei e mowed off and burned 
between the rows with what was left of the mulching material. 

The total yields for the successive seasons were 1,038.6, 786,9, and 
1,000.1 boxes. Six varieties yielded best the first year, 3 varieties the 
second year, 12 varieties the third year, several nearly the same for all 
seasons, but the majority of the kinds yielded less the second season 
than either the first or third. 

Descriptions are given of 10 of the most productive varieties. The 
author recommends Beder Wood, Warfield, and Parker Earle for market 
or home use. 

Frost threatening the destruction of the crop just when the plants 
were coming into bloom, an attempt was made to prevent the damage 
by covering the rows with marsh hay. This had been used as a winter 
protection and had been stacked near at hand for mulching purposes. 
The i>lants on the three-fourth acre plat were covered 3 times, at an 
expense of $3.79, or about $8 per acre. All exposed blossoms were 
killed, but those covered escaped injury and produced a crop realizing 
more than $300 per acre. 

A series of experiments was begun in 1892 to test the relative pro¬ 
ductiveness of early and late formed matted rows. On one plat all 
runners were picked off until September 1 and then allowed to ibrm 
plants; and on the other plants were allowed to form only before this 
date. The yield in 1893 from the plat of early-formed rows was 202.3 
qt., from the late-formed rows 100 qt. As no account was takeu in this 
test of the relative number of plants in the rows, a second trial was 
conducted in 1894 in which the numbers of plants in the rows were 
made uniform. The early-formed rows gave 202.4 qt., the late-formed 
rows 161.1 qt. From these experiments the author concludes that u the 
earlier formed matted rows were more productive; . . . the earlier 
formed plants were more productive; ... we can not depend upon 
plants to form well-matted rows late in the season/’ 

Growth of trees, shrubs, and other plants on alkali soils, G. 
H. Shestn (California St a. Bpt. 1&93, pp* 410-4 Jl). —Votes are given on 
tests which have been conducted for several years at the San Joaquin 
Valley Station on the growth of trees on alkali soils. As some of 
these have not been sufficiently tested, the experiments are to be con¬ 
tinued. 

Kolreuteria paniculata , a handsome, small tree, was found to grow in 
soils that were very alkaline. In fact, it and Alriplex sem ibaevatum were 
the only culture plants growing in such places. Tamar ix gallica showed 
remarkable resistant powers, growing quite readily in what are known 
as black alkali soils. The European sycamore (Pluianus orientalis) 
has grown well at the Tulare Station in soils which were too strong 
in alkali for the growth of Eucalyptus globulus , Of a number of 
14786—Bo. 8-5 
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species of poplars tested, tlie common Lombardy poplar and Pojoulus 
fremontiL P, mo nil if era, and P. canadensis are considered the best for 
alkali soils. The Japanese camphor tree ( Camphora officinarum) and 
the strawberry tree t Arbutus unedo) have grown fairly well on moder¬ 
ately strong alkali soils. Of the oaks tested, the cork oak seems to 
have made very satisfactory growth, although the amount of alkali 
was not high. The native white oak (Qu&'cus lobata) often grows 
in strong alkali basins, and it is thought that (f cerris will prove valu¬ 
able under the same conditions. Of the walnuts tested, the English 
walnut \ Juglan8 regia) is found to withstand alkali very poorly. One of 
the native species, J. California f, is somewhat more resistant to alkali, 
while J. nigra makes very slow growth. The pecan ( Ca) ya oUvecformis) 
withstands alkali and heat better than any of the walnuts with the 
exception of J. californiea. Nearly all of the leading varieties of mul¬ 
berries have been tested at the station and found to do fairly well on 
alkali soils. The American varieties thrive on medium grades of alkali, 
but are less resistant than the Oriental forms. Most of the Pacific 
Coast and large-leaved forms of Japanese maple will not grow at the 
station, the European and silver maples and the Negundos doing 
fairly well. Of the elms, a slippery elm (Clmus fulca) has made the 
best growth of any of the trees tested. The leaves of Ulmus americana 
burn badly and the tree does poorly. The various locusts which have 
been tested make vigorous growth on strong alkali soils. The carob 
tree (Ceratonia siliqua) is fairly well adapted to resist alkali, and on 
account of its thick, firm leaves has few equals in enduring tlie hot 
sun. It is well adapted to mesa lands at Santa Monica without irriga¬ 
tion, as well as to many of the dry California hillsides. Quite a num¬ 
ber of species of Eucalyptus have been tested, the most satisfactory 
of which are E. amygdaline, E . rosfrata , E. viminalis , and probably E. 
resinifera . On medium alkali soils Grecillea robusta makes a satisfac¬ 
tory growth, but on heavier soils the leaves suffer. Among the palms 
tested the wild date (Phoenix canariensis) and fan palm (1 Vashingtonia 
filifera) have proved best on medium-grade alkali soils. Among the 
conifers there are few found that will adapt themselves to the con¬ 
ditions of the alkali. Juniper us Phoenicia succeeds fairly well, and 
Pinus canariensis quite well. Of the California timber trees all except 
Pseudotsuga douglasii are found very sensitive to alkali. 

Of the shrubs tested, species of Kunzia, Fabiana, oleanders, crape 
myrtle, lemon verbena ( Aloysia ), and smoke tree (Rhus cotinus) have 
grown well. 

Numerous vines were tested, and it was found that the fine starch 
plant from Japan (Pueraria thunbergiana ), wistarias, and jasmines, if 
protected from the full sun, will withstand considerable alkali. The 
trumpet creeper (Tecoma radicans) is also very resistant to alkali. 

Among the garden plants which grow successfully on strong alkali 
soils are portulaccas, calandrinas, ornamental-leaved beets, ice plants, 
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the hardier mescmbryanthemums. the various yuccas, verbenas, eannas, 
violets if well shaded . hollyhocks, and tuberoses. 

Of the fruit trees tested, the most resistant of all is the pomegran¬ 
ate. The common quince and pear are also hardy. The Japanese 
specie* of quince shed* its bark and is not a success. Xext in rank 
after the pear in resistance is the plum. On strong alkali soils no fruit 
trees excepting pomegranates and mulbenies can be safely planted. 
The quince and pear should be limited to low or medium grades of 
alkali. Trees, while sometimes growing fairly well in alkali soils, may 
produce worthless fruits, but both mulberry and pomegranate fruits, 
when grown in strong soil, arc of good quality. 

Gaseous fermentation in the canning industry, II. L. Russell 
{Wisconsin Mu. Jtpt. Tsi)5, pp. —The authors attention was 

called to a more or le-s serious trouble caused by the alter fermenta¬ 
tion of canned goods. The spoiled can*, technically known as k * swells," 
are filled with gas and absolutely worthless. 

A biological examination of the canned material, which in this case 
was peas, showed that the spoiled goods were invariably in an advanced 
stage of bacterial fermentation. Cultures made from the material 
revealed the presence of 2 different species of bacteria, one of which 
proved to be an organism capable of fermenting sugar solutions with 
a copious evolution of gas. Experiments were ma de with this organism, 
and it was demonstrated that it was largely the cause of the fermen¬ 
tation. Having determined the cause of the trouble, an attempt was 
made to discover means for its prevention. 

The various steps in canning peas are shelling, grading, blanching 
by means of immersing in boiled water for 1 or 2 minutes, placing in 
cans, filling cans with a solution of salt, to which sugar is added where 
the amount is deficient in the peas, hermetically sealing the cans, and 
cooking in a tightly closed steam cooker. In some varieties of peas 
long-continued boiling results in splitting the skin, and the mealy 
part renders the liquid contents turbid. In order to prevent this, 
experiments were conducted in which the eft'eet of sterilization by 
means of greater steam pressure and higher temperature was tested. 
This procedure was confidently believed to be fatal to bacterial life, 
but its effect on the quality of the canned product was unknown. 

An experimental lot of a few cans was cooked under a steam pressure 
of 18 lbs. at a temperature of over 250 3 F. The cans were opened 
after this process and the liquid was found to be clear and the peas 
intact. This experiment having demonstrated that the quality of the 
peas was not affected, so far as could be determined at that time, it 
was repeated on a much larger scale in order to test the keeping 
quality of the product. The details of this second experiment are 
given in the following table. 
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Details of vanning peas. 


Pea? rich in aat;ar. Pena deficient in sugar. 


rsuai 

Experi¬ 

mental 

Usual 

| Experi- 
| mental 

process*. 

process. 

1 protOBb* 

i process. 


Steam pressure in cooking. 


30 

35 

11 

15 

Temoerature... 

..degrees F.. 

232 

242 

23i | 

242 

Time. 


26 

28 

17 | 

30 

Number cans ’‘processed”. 


0, 173 

31 ,859 1 

4,607 i 

2,520 

Number cans ‘‘swells”. 

.do J 

306 

8 

135 

14 

Per cent of swells. 


5 

O 

*3 

*0.5 

1 Practically none. 


*About. 




The results of this experiment were highly gratifying, as there was 
a material diminution in the amount of spoiled product. It is confi¬ 
dently expected that the frequently disastrous losses could be almost 
entirely prevented by the application of increased pressure without 
necessarily lengthening the time of exposure. 

Alcoholic vapor as a preventive of mold and preservative of 
fruit, E. S. Goff ( Wisconsin Sta. Rpt. 1S95, pp. 304 - 306 ). —Plums were 
wrapped in paper and placed in boxes under bell glasses. 

Small bottles of water were placed under each glass and a bottle of 
alcohol under one of them. The glasses were kept from August 31 to 
September 16 in a refrigerator containing ice. The plums subjected to 
the alcoholic vapors were then in slightly better condition than the 
others, being entirely free from mold and somewhat less decayed. In 
both lots the plums seemed to absorb moisture and tlie skins of many 
had burst. The state of maturity and flavor of the fruit was the same 
beneath the two glasses. 

Other plums and an apple were kept under a bell jar with open 
bottles of alcohol and water from August 28 to November 19. MTo 
decay was apparent, but the natural flavor of both plums and apple 
was destroyed. 

Fumes of alcohol in a Geneva seed tester while preventing mold on 
the cloth also prevented germination. 

Castor bean culture, {Coleman’s j Rural World, 1897, Fib. 4, p. 1). 

Cucumber forcing, A. Willard (Meehan's Monthly, 7 (1897), No. 3,p. 57, Jig. 1). — 
Brief notes are given on forcing cucumbers, with mention of varieties best adapted 
to this use. 

Onion cultivation, P. E. Buckk (Canadian Uort., JO (189?), No. J, pp. 65-61 ). 

Experiments on the rhubarb plant, Paunoul (Ann. Agron., 8? (1896), No. 13, pp. 
575-878). 

Report of tests of field and garden vegetables, E. J. Wickson (California 
Sta. Rpt. 1895 3 pp. 883-887). —Reports are given fi’om voluntary experimenters upon 
the following plants distributed by the station: New Zealand spinach, Zig-Zag 
sweet corn, perennial beans, new short white carrot, Logan berry, and the Jamaica 
tree tomato ( Solanum betaeeum). 

Some neglected vegetables, G. Alluard (Rev. Hort., 69 (1897), No. 3 f pp. 55-58). — 
Netware given of vegetables which are but little known, and many of which are 
grown. 
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Greenhouses and grounds of the Central Station, E. J. WrcKbOX {(California 
Ftta. Bpt. 189, 7, pp. 307-311). —Descriptive notes are given of the greenhouses and 
grounds of the station, with the outline of work provided for. 

The almond and fig in southern Tunis, E^pixas^e-Laxgeac < Bui. ( 'hambr* Com¬ 
merce et Agr. Sfax, 1896, pp. 81-Sb). 

The carob tree, L. Graxdeau {Jour. Agr. Prat., Gtt (iSObj, II, So. 33, pp. 909-971). 

Notes on dates and date culture in southern Tunis, Espinasse-Laxgeac t Bui. 
Chambrc Commerce et Agr. Sfax, 180b. pp. 116-110). 

Results of analyses of olives, G. E. Colby \( California Sta. Bpt. 1S0J, pp. *18- 
317 ). —Tabulated reports are given of partial analyses of California olives from the 
crops of 1&KK95. U\ er 200 samples have been analyzed. 

Olives, A. P. Hatnc (California Sta. It pi. 2 W, pp. 193-117 \. —Complete direc¬ 
tions are given for pickling olives, and descriptions of varieties, oil machinery, 
classification of oils, etc. 

Report on olive culture, Yaillov (Bui. Chambre Commerce et Agr. $ fax, 1896 , pp. 
77-80). 

Different varieties of Reine-Claude plums, E. Mic niels (Belg. Hort. et Agr., 9 
(1897), No. 4, pp. 33, 34). —Thirteen distinct forms are described. 

Small fruit culture for market (Canadian Sort., 20 {1897). No. j, pp. 63-63 ).— 
Notes are given ou the selection of location, preparation of soil, et<\, for strawberry, 
blackberry, raspberry, currant, and gooseberry culture. 

Preparation of fruit specimens for exhibitions, E. W. Hilgard (California 
Sta. Bpt. 1895, pp. 271-276). —Notes are given for the conservation of fruit samples 
for permaneut exhibitions, including directions for the proper selection of speci¬ 
mens. Different preserving agents are described, and the density of the fluid 
required is commented upon. 

Experiments with land plaster for grape vines, E. Marios (Prog. Agr . et Tit., 
27 (1897), No. G, pp. 151-155 ). 

Practical grafting of grape vines, Y. Vermorel (Le greffage practigue de lavtgne. 
Paris: Michelet, 1897). 

Grape growing under glass, W. Scott (Amer. Card., 18 (1897), No. 113, p. 156). 

American vines in Bouziers, J. Jallabert (Prog. Agr. et TV27 (1897), No. 5, 
pp. 181-128). — Notes are given on Tiiis ripavia and V. rupestris stocks. 

The carnation: Prom taking of the cutting to planting in the field, W. JL 
Shelmire (New England Florist, 8 (1897), No. 5t, pp. 430, 431). —A paper presented 
before the American Carnation Society. 

The carnation in the field and in the house, H. Weber (Near England Florist, 9 
(1897), No. 32 , pp. 431, 432). —A paper presented before tbe American Carnation 
Society. 

The development of roots from cuttings, L. C. Corbett (Meehan's Monthly, 7 
(1897), No. 2, pp. 32-34, figs. 3). —It is shown that the roots of enttings do not have 
their origin in the callus, but grow from the tissue of the portion of the plant used 
as a cutting. 

Winter pruning, J. Phillips (Belg. Sort, et Agr., 9 (1897), No. 4, p. 52). 

Propagating plants by cuttings, T. D. Hatfield (Garden and Forest, 10 (1897), 
No. 409, pp. 65, 66). —Notes arc given for propagating by cuttings, with mention of 
those plants requiring especial treatment. 

Report of experiments at the San Joaquin Valley Culture Station, C. H. 
Shinn (California Sta. Bpt. 1895, pp. 404-413). —A report is given of the cultural work 
at the station, with climatic notes and tabulated data, and detailed statistical tables 
showing the dates of blooming, leafing, first ripe fruit, weight and size of fruit, etc., 
of varieties of almonds, apples, apricots, nectarines, peaches, pears, plums, and 
prunes, together with brief notes on the culture of the fig in Tulare County, 

Miscellaneous analyses, G. E, Colby (California Sta. Bpt. 1S95. pp. 1S3-1S3). — 
The author gives a partial analysis of seedless persimmon, the starch content of tbe 
California buckeye fruit, and of a sample of commercial albumin for wiuo fining and 
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an examination of licorice roots. In connection with the report on the licorice roots, 
the author states that the plant grows readily in California, and the only question in 
its oaltnre is a commercial one—whether under existing conditions California can 
compete with the cheaper labor of other countries. 

Report of the Foothill Culture Station, C. H. »Siiinx ( California Sta. Rpt. 1895, 
pp. OSS-J77, pis. 2). —A report is given on the botany of the district and topography 
and geneial plan of the station plantation. An extended report is given of various 
orchard frnits and 13 varieties of almonds, 35 of figs, 70 of peaches, and ©0 of prunes 
and plums. 

Miscellaneous horticultural work, E. S. Gorr (Wisconsin Sta. Rpt . 1895, pp. 
£98-00(1, jig. 1). —Notes are given upon a test of a patent weeder, on a few varieties 
of plums fruiting during the season, and on the plum curculio. 

The Maryland tree and nursery stock law and other information of special 
interest to nurserymen and fruit growers, W. G. Johnson (Maryland Sta. Iiul. 42, 
pp. 145-162, figs. 6). —The text of the tree and nursery stock law is quoted and the 
relation of the author toward the enforcement of this law is explained at some 
length. 

The present condition of the nurseries of the State is briefly reviewed, in which 
it is shown that on the whole they are in very good condition. 

The San Jos6 scale has been located in 3 nurseries and, os lar as final inspection 
by the author shows, has been completely destroyed. Illustrated notes are given on 
the San Josd scale, with suggestions for its destruction. 

Peach yellows and peach rust are also illustrated and described. 

FORESTRY. 

Timber physics in California, C. n. Shinn (California Sta. Rpt. 
1895 , pp. 291-303 ).—Attention is called to tlie investigations of the 
Pacific Coast timbers conducted by the department of civil engineering 
of the university, and directions are given for the collection of test 
pieces of these timbers. The results of investigations of Humboldt 
redwood (Sequoia sempervirens) conducted by F. Soule, which have 
already been issued as a special bulletin, are briefly given. 

An outline is given of the future work, and notes on life history of 
the woods, seasoning of timbers, and confusion in common names, with 
compiled tables on timber tests of Rinus sylvestris in Europe, the com¬ 
parative value of various timber trees, specific gravity and weight of 
woods, comparative transverse strength of woods, and relative rank 
of some American woods. 

Acclimation of larch in Belgium (Bui. Soo. cent. Font. Bely., 4 (1897), Ro. Q, pp. 
128-126). 

The Visalia oaks, C. H. Shinn ( Garden and Forest, 10 (1897), Rfo. 468. pp. 52, 58, 
pi. 1).— An account is given of an extensive grove of Quercus lobata growing in very 
strong alkali soil. 

Contribution to the natural history of the Weymouth pine, Wappes (Bui. Soo. 
amt. Forest. Belg 4 (1897), 1Wo. 2, pp. 105-128). —Notes are given on the life history 
of Pimus strobue. 

Finns laiioio pallasiana, A. D. Webster ( Qard. Chron., seer. 3, $1 (1897), Ro. 526, 
fcp. 67, 58). —Attention is called to this tree, which is said to be valuable for forest 
ptoting, especially in peaty soils. 

Cfaalec ani ng some forest products (Bui. Soo. cent. Forst. Belg., 4 (1897), R T o. 2, 
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Forest injury due to iron works, R. Hartig (Foratl. natunc. Zinckr., S {1897), 
No. l y pp. 40~44 t fig. 1 ).— An account is given of a serious injury to fir trees which 
the author thinks is traceable to fumes from adjoining iron works. 

Forest fires and how to prevent them, H. 31. Jarchow ( Forester , 2 {1897), No. 2, 
pp. 21-223). —Discusses some of the causes of forest fires and gives methods for their 
prevention as well as for combating them. 

Report of the forestry stations, C. H. hmsx ( California s ta. Rpt. 1693, pp. 440- 
445, pis. 4).—A report is given of the present condition and outline of work of the 
forestry stations at Santa Monica and Chico. 

The forests of Pennsylvania, C. A. Keffer (Garden and Forest y lo (4897), No. 
471,p. 88). 


SEEDS—WEEDS. 

On the structure of the seed coats of certain species of Bras- 
sica and Sinapis, O. Bttbchard {Jour. Landw ., 14 ( 1896 ), No. 4, pp. 
337-341, pi. 1). —On account of the substitution of seed of different 
species of these plants in oil manufacture and in oil cake the author has 
continued his study of their seed coats. He finds in the sclerenchyma 
characters by which they can be readily distinguished. In the present 
paper he gives the characteristics of the seed coats of Ninapis dissecta , 
S. triloeularis , and 2 varieties of ti.juncea, comparing them with 8. alba. 
There is also given an analytical key, based upon anatomical and 
microscopical characters, to 1P> of the species of Sinapis and Brassica 
most commonly found in the trade. 

Noxious weeds and how to destroy them, HI, (Dept. Agr. and 
ImmigrManitoba, 1897, pp. 39, jigs. 16). —The author points out the 
importance of eradication of weeds and briefly describes their origin, 
distribution, preventives, and methods for eradication. The following 
weeds are described, some of which are new to the country or have 
but recently become troublesome: Penny cress, wild mustard, tumbling 
mustard, hare’s ear mustard, false flax, summer rape, ball mustard 
(Neslia paniculata), pepper grass, spider flower ( Cleome iwtegrifoUa), 
gum weed (Grindelia sqtiarrosa), showy lettuce (Mulgedtum pulchettum), 
prickly lettuce, great ragweed, Roman wormwood or bitter weed, marsh 
elder (Ira xanthiifolia), Canada thistle, perennial sow thistle, common 
sow thistle, prairie thistle (Gnicus undulatus), oxeye daisy, Canada 
fleabane, false tansy (Artemisia biennis), cow herb, sticky cockle (Silono 
noctiflora }, chickweed, carraway, fumitory, wild rose (Rosa blaudd) 7 
silver weed (Potentilla anserina), black bindweed, Russian thistle, 
Russian pigweed (Axyris amaranthoides), conch grass, and wild oats. 

The relation of weed seeds to the milling industry is shown, and the 
subject is considered sufficiently important for future investigation. 
The presence of seed of the giant ragweed in wheat or oats is said to 
greatly depreciate the value of the grain. 

The weed law of Manitoba is quoted, and a table of 75 weeds, in 
which is given their common and scientific names, where injurious, 
annual or not, time of flowering, seeding, methods of eradication, etc., 
concludes the bulletin. 
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Seed sampling and testing, A. Clexiext (Bdg. Sort, et Agr., 9 {1897), 2>o. 4, 
P- 87). 

The water hyacinth in Florida, H. J. Webber (TJoridu Agr., 74 ( 1S97), So. 8, 
p its ),—Notes aie gixcn of the lutioflaction and spread of this aquatic plant, with 
some suggestions for possible relief. 

The Russian thistle in California, C. H. bmxx (.California bta. Rpt. 1897, pp. 
277 -. 91, pis 2 ).— A reprint of Bulletin 107 of the station (E. fcS. R., 7, p. 186). 

Combating couch grass, J. U. Blewbcky {(turd. Chun., ser. S, 21 {lS97),So. 
824, P- 78 1 .— By plowing the land both ways when dry, and thorough harrowing, the 
grass, et<\, being removed and burned and then seeded to barley or wheat, the 
author claims to have eradicated couch grass. 


DISEASES OF PLA3TTS. 

A new disease of the peach, W. G. Johnson [Maryland 81a. Bui. 
42,pj>. 152,153, figs. 2 ).—During the work of inspecting the nurseries 
of the State, the author has on three occasions observed peach seedlings 
in an unhealthy condition. The trees affected had a characteristic 
reddish tinge, said to be due to the coloration of the underside of the 
leaves, which have a tendency to roll upward and inward, exposing 
the under surface. The reddish tinge first appears on the outer edge, 
gradually spreading over the entire surface, giving the trees a decided 
reddish appearance. So far, the cause of the disease has not been 
ascertained, and as no fungus or bacterial parasite is observed it is 
thought to he probably due to soil conditions resulting in imperfect 
nutrition. Whether the disease is communicable by budding is 
under investigation, as well as other points concerning the vitality 
and longevity of diseased trees. Experiments have also been under¬ 
taken to see whether the diseased condition can not he remedied by 
treating the soil with lime to neutralize the acidity, and stable manure 
or some commercial fertilizer to supply nitrogenous material. It 
appears that the disease is worst in acid soils, and such should be 
avoided in planting. 

Plant diseases, G. W. Woodworth (California Bta. Bjit. 1695 , •pp. 
231-240 ).—Hotes are given on crown knot, trunk kernel, twig knot, 
powdery bark, gum disease of citrus trees, gum disease of stone fruit, 
root rot, sour sap, blight or die-hack, leaf curl, and pear and apple scab, 
and the effect of alkali and of moss on orchard trees. 

The conclusions given in Bulletin 99 of the station (E. 8. E., 4, p. 563) 
relating to crown knot having been questioned, the author presents 
additional evidence based on results of extensive experiments on this 
disease. It is maintained that the disease is entirely distinct from any 
other and may be successfully treated with fungicides. It does not 
seem to he connected in any way with external conditions, and may be 
absent for a considerable time, then suddenly appear and as suddenly 
disappear. One of the earliest observations of the disease is its oecur- 
neaoe on plow wounds, and it is said to be certain that there is no simi- 
between normal healing of the wound and the crown knot. 
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Experiments 'with the woolly aphis show that the disease may be spread 
by insects to the roots of seedling apples. 

A form of disease somewhat similar to crown knot, but confined 
entirely to the trank and larger branches, is called by the anthor trank 
kernel, and is briefly described. The injury which it produces seems to 
be confined to the roughening of the bark. 

A twig knot of quinces, which is frequently mistaken for crown knot, 
is briefly mentioned. It is said to be a normal state of certain varieties. 

The disease called powdery bark is said to be quite common in Cali¬ 
fornia. It is characterized by the drying up and cracking of the outer 
bark, exposing a layer of the inner tissue which readily breaks up 
into a fine powder. Beneath this powdery layer the bark may be either 
normal or dead. In case the bark is destroyed the branch usually dies 
also. 

The gum disease of citrus trees is said to be one of the more serious 
troubles connected with citrus growing in many localities. It is con¬ 
sidered to be of parasitic origin, although apparently not due to any par¬ 
ticular organism but rather the combined action of several. Two forms 
are recognized, one originating at or near the crown and the other 
attacking the deeper parts of the roots. The latter form is also called 
root rot or foot rot and appears practically uncontrollable, while the 
former is said to be easily cured. The disease is said to originate only 
under unusual conditions of moisture and the presence of dead and 
decaying organic substances, it being only possible for the organism to 
enter a healthy tree through the intervention of decaying tissue. The 
remedy is to remove diseased tissues and keep the place exposed to the 
air and the tree will heal itself. 

A brief note is given on the gum disease of stone fruit, which is a 
result of various causes, one of the most common being the attacks of 
one of the toadstool fungi. This disease seems to be uncontrollable. 
It is most prevalent in oak clearings, and generally a replanted tree 
will take the disease. The removal of a large amount of earth, lining 
the hole with iron or copper sulphate, filling it with new earth, and 
replanting has been accompanied by good results. 

Sour sap and blight or die-back are considered of bacterial origin, 
and vigorous pruning and the nse of fungicides are recommended as 
probably efficient means for their prevention. 

Leaf curl of peach is briefly described, for which washes composed 
of lime, salt, and sulphur have been claimed to be efficient preventives. 
These and other washes were tested at the station with negative results. 
The use of winter washes, pruning, and summer treatment with Bor¬ 
deaux mixture are recommended as probable means for keeping this 
disease in check. 

The scab of apples and pears is briefly mentioned, and the nse of 
Bordeaux mixture recommended for its prevention. 
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The effect of alkali ou orchard trees is discussed, and the injuries 
are grouped as follows: (1) The burning of trees by excessive alkali 
which accumulates oil the surface of the ground; (2) injury to the root 
hairs; (3) injuries caused by the accumulation of alkali salts in various 
parts of the plants; and (4) by the radiating power of alkaline soils, 
the strong radiation often seriously burning the edges of the leaves. 

The effect of moss and lichens on trees, producing the injury gener¬ 
ally known as hidebound, is described, and the use of winter washes 
containing caustic alkalies is recommended. 

On the use of Jensen’s hot-water treatment for millet smut, 
K. Aderhold ( Der Landicirth , 189 G, No. 0; abs. in Bot. GentbL, 67 
(1896% No. 9-10, j>j). 310 , 311). — A comparison is made between the 
millet seed treated with copper sulphate solution and then limed, and 
seed subjected to tbe Jensen hot-water method for prevention of 
smut. It is stated that when the extra care and labor entailed by the 
hot-water treatment are considered the results do not warrant its 
recommendation as superior to copper sulphate and lime for the 
prevention of millet smut. 

A new species of Pnccinia on Polemonimn cceroleum, 0. Btoermer (Bot 
Notiser, 1896, p. 214). 

The catting bench fungus, H. Weber (Florist* 1 Exchange, 9 (1897), No. 9, j>. 192). — 
The author briefly describes the injury done to plants and suggests thorough 
ventilation and duo regard to temperature as preventive means to be adopted. 

A study of the gmmnoais of Aralia spinosa, L. Lutz ( Bid. Soc. Bot. Franw, ser. 
8, 8 (1896), No. 8, pp. 518-516). 

Yellowing of sugar beets, M. J. Troupe (Suer. Indg1896, p. 228; abt. in Bot 
Centbl., 69 (1897), No. 2-8, p. 81). —A description is given of a yellowing of the 
foliage of sugar beets in June. The cause was tlionght to be physiological and is to 
be investigated further. 

Cladochytxium pulposum parasitic on sugar beets, P. V uuxemin (Bui. Soc. Bot 
France, ser. 3, 8 (1896), No. 8, pp. 407-505). —This parasite is considered as probably 
the same as the tFdomyces leproides of Trabnt and in addition to attacking the sugar 
beet it is reported, as being parasitic on Atriplex paiula , Chenopodium rubrum, C. 
vrbioum, and (J. glaucum, as well as the wild Beta vulgaris in Algeria. The author 
states that the analogy claimed to exist between this fungus and the Ustilagime is 
without foundation in fact. 

Notes on beet pests in 1896, M. Hollrunu (Ztschr. Ver. Rubens. Inet, 1896, Dec., 
pp. 988-988 ). 

The bacteria of sugar cane, Debray (Compt. ltend. Soc. Biol. Paris, 1896, Nov. 

11 ). 

An apple disease, E. Prilltbux (Bui. Soc . Bot France, ser. 3, 3 (1896), No. 8, 
p. 600). —Notes are given on a peculiar watery or vitreous appearance of apples, 
often two-thirds of the surface being involved. Examinations were made and bac¬ 
teria cultivated from some of this abnormal tissue, and it is thought that the disease 
is due to these organisms since the sound tissue sooner or later becomes infected. 

Prune rust (Pacific Tree and Vine, 13 (1897), No. 47, p. 162). —Winter spraying 
With copper sulphate solution followed in summer with Bordeaux mixture or eau 
eefeerfce and putting trees in good condition of growth by use of fertilizers are 
i^wnwwnded as efficient means for combating this disease. 
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ElffTOMOLOGY. 

The black scale, 0. W. Woodworth (California Sta. Hjpt 1W5, pp. 
253-362 )*—This troublesome pest the author treats at some length, 
giving a description and discussion of its habits and life history, the 
various causes of death, species of the genus, its economics and its 
destruction by parasites and diseases, as well as the fungus, black 
smut, that follows its attack. 

In discussing the economics of the scale he divides the injuries done 
by it into 3 classes, i. e. y those caused by (1) the removal of sap, (2) 
injuring the plant through puncturing, and (3) the excretions of the 
insects, which with the dust that accumulates serve as a nidus for 
the growth of fungi. 

The injury through the removal of sap occurs when the plant, in the 
hot climate of California, can least afford to lose even the smallest 
amount of moisture. Little injury is done by puncturing when the 
insects are few, but when they are so numerous as to surround the 
branch they practically affect the whole of the living tissue, throwing 
it into a passive or resting state. As a consequence the branch 
assumes the appearance commonly known as tk hidebound/' giving the 
tree a dried-up appearance. The injuries by the excretions are not all 
direct. The collections of excrement, dust, and fungi injure by hinder¬ 
ing the action of the sun upon the chlorophyll of the leaf, thus inter¬ 
fering with the food supply of the plant; and furthermore by 
disfiguring the fruit, they reduce its market value and cause an 
expense for washing. Such injuries are serious in the case of citrus 
fruits and are very much in excess of the cost of the most expensive 
of remedies, namely, the gas treatment. 

The cause of the death the author attributes largely to the attacks 
of disease. Parasites form a prominent factor iu the destruction, of 
the scale, but not so prominent a one as has been supposed. 

“They take some part in the destruction of the black scale. The common natime 
Chalcid is estimated by Professor Howard to destroy 75 per cent, but this only 
means that 3 out of 4 of those that came to adult size contained the parasite; that 
is, less than 1 per cent of those hatched. I have never known of a case where more 
than 2 per cent were destroyed from this cause. The other 98 per cent met some 
other fate. . . . 

“The black scale is very subject to disease. The diseases seem to be similar to, if 
not identical with, those which destroy the chinch bug in the Mississippi Valley. 
On a tree well infested with black scale, I have seldom met with a death rate of leas 
than 90 per cent, evidently from this cause, occurring between the time the eggs are 
laid to- the time of the second moult. 

“There is a considerable number that crawl down the trunk, or drop from the 
tree, and occasionally there is a wholesale destruction due to a hot, dry wind, or 
some such meteorological condition. 

“The number ordinarily destroyed by ladybirds is much smaller than is usually 
supposed. Ladybirds and their Iarvje are to be met with more abundantly in other 
situations than in scale-infested trees; indeed it is the exception to find them par¬ 
ticularly abundant on such trees. On the University grounds in Berkeley, the only 
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case of particular abundance of ladybird larva* on n tree infested by any kind of 
scale insects, which lias occurred during a period of 5 years, was a carol) tree infested 
with the (greedy scale, which had for 2 seasons a great many ‘'twice-stabbed lady¬ 
bird” larva*, and which is still scaly. The fact is quite observable that the beetle 
of the JRhizohUia ventraU s feeds by choice, if not entirely, on the diseased larva* of 
the black scale; and it is also true that the whole family are closely allied with, and 
doubtless derived from, fiin&*ns-eating beetles. So it may be that the ladybirds only 
do well on insects made palatable by the attack of tertain bacteria or fungi. . . , 

“II is a fact that the Hhizobius has been present in trees in which there has been 
a notable decrease in. the abundance of the black scale; hut it is also true that it 
has been present in about equal numbers, at the same time, in neighboring trees in 
which there was no decrease in the black scale. It is incontestably the fact that 
in the city of Santa Barbara, where the Rhizobins has been allowed to have its own 
way, and where it has been very abundant for more than a year, there is to-day a 
larger amount of black scale than at Berkeley, where there has been no spraying for 
3 years, and where the Rhizobins has not been able to secure a foothold. The black 
scale does not do quite as well at Berkeley, perhaps, as at Santa Barbara, but I have 
seen some trees here that were as badly affected as any I have met with anywhere. 

“Almost every case investigated, where wonderful resnlts were claimed for the 
Rhizobius, proved that, though the Rhizobins may have been present, it conld have 
been only an extremely small factor in the results obtained. n 

At the end of the paper there is given a brief discussion of several 
remedies, the most thorough of which is the gas treatment, and the 
cheapest that by resin soap mixture. But the most important method 
of all, the author points out, lies along the line of keeping the tree in a 
condition in which the insect can do no injury; and for this, careful 
watching of the tree and a quick appreciation of the evidence of dis¬ 
tress are necessary. The introduction and fostering of predaceous and 
parasitic insects of all sorts and of diseases is nevertheless important. 

Entomology, O. W. Woodworth (California tfta. Mpt. 1895, pp. 
210-219). —This report is made up from correspondence and discussions 
of the more common insect pests, with suggestions as to remedies. 

In the case of cutworms, Paris green used in poisoning bait such as 
bunches of grass or other green stuff which is to be scattered about 
the field is recommended; but in the case of the climbing cutworm it 
may be applied in the form of a powder, at the rate of 5 lbs. per acre. 

For Diabrotica, which was injurious in different portions of the 
State, the author suggests that the use of some decoy qffants might 
form the most promising mode of treatment. In the ease of the corn 
worm, dusting the field with Paris green either before or just at the 
time the silk appears is suggested as a remedy. 

Tettigonia may be most readily destroyed by jarring the insects to 
the ground and then sprinkling them with a resin soap mixture by 
means of watering pots. 

The peach moth is mentioned more especially “ to call attention to a 
point in the life history of the insect, which is not so widely known, 
bat which indicates the true remedy for the pest. It appears that the 
jgWftystatra attacks the branches of the tree during the winter, eating 
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places, before it attacks the bud in the spring. The proper remedy 
therefore, would be to poison the bark and the outside of the branches 
during the winter or toward spring, thus killing the insect before it 
does its chief injury by attacking the buds.” 

Dendrolene, J. B. Smith ( Garden and Forest, 10 {1807), Xo. 463, 
pp* 8, 9 ).—In the spring of 1896 it was found that the Dendrolene pre¬ 
viously applied to some peach trees had penetrated the bark suffi¬ 
ciently to kill the cells and consequently to stop the circulation of the 
sap. In some instances the effect was like that of a tight band around 
the trunk. Young trees were most affected. It "is suggested that 
(1) some ingredient be mixed with Dendrolene to lessen its penetrating 
power; (2) it should not be applied to young trees without consider¬ 
able caution, and (3) in no case should the application be a perma¬ 
nent one. 

Tests of insecticides, E. S. Goff ( Wisconsin Sta . Rpt 1895 , 
307-310 ).—Experiments were made with 1 insecticides submitted to 
the station: (1) Oriental Fertilizer and Insect Destroyer, (2j Antinou- 
nin, (3) West’s Chloronaphtholeum, and (4) Siebner’s Potato Bug 
Exterminator Compound, with the result that none of them can be 
said to have any special value. In the case of the first three, only the 
Antinounin can be depended upon as a remedy against either suck¬ 
ing or leaf-eating insects, and this injures the plants to such an extent 
that it is worthless for general use. In each case the directions given 
in the circulars were followed, but the compounds proved worthless 
when so used. Their strength was doubled, but without materially 
changing the results. In the case of the fourth compound, careful 
comparison with control experiments proves it to be worthless so far 
as preventing the attack of the beetle is concerned. 

On a bacterial disease of the squash bug (Anasa tristis), B. M. 
DUGGAft {Illinois State Lab . Hat Hist., 4 (1896), pp. 340-379* pis. 2f). — 
The subject of this bulletin was presented before section “G” of the 
American Association for the Advancement of Science. 1 The disease 
was observed during July, 1895, while studying some fungus dis¬ 
eases of the chinch bug, a great many squash bugs being employed as 
more convenient on account of size. Squash bugs kept in breeding 
cages in the laboratory were observed to be dying in considerable num¬ 
bers. A fresh lot taken from the field July 23 was put into breeding 
cages, fragments of the dead bugs from the first outbreak being scat¬ 
tered in one cage and the others kept under normal conditions. Within 
3£ days one-half of the bugs in the infested cage were dead, while in 
the control experiment with many more individuals only two or three 
died. A few hours previous to death the insect becomes sluggish 
and often incapable of crawling without a marked drag. Finally a 
slight movement of the antennm and legs is the only sign of life. As 
death approaches, the insect becomes slightly darker in color. After 

i Science, 4 (1896), No. 91, p. 432 (E. fe. R., 8, p. 242). 
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death the nymph rapidly assumes a deep purplish-black hue, the body 
appears swollen, and in the course of 24 hours or more becomes a sack 
of gruel-like fluids. It can not then be easily lifted without breaking. 
In adults at death, the body has a moist appearance, especially in the 
cephalic region of the ventral surface of the abdomen. Later this 
appears evident throughout, but the chitinous crust does not collapse 
and unless broken the offensive fluids within are not noticed. The odor 
is characteristic, being more pronounced and putrefactive than that of 
the normal squash bug. 

A microscopical examination showed short bacilli, single or in pairs, 
measuring 1.2-1 .8/i by O.G-O.S/*, some of which stained homogeneously 
and others more deeply at the poles. 

As to the general distribution of the bacilli within the body, in bugs 
at the time of death the microorganisms are to be found in great abun¬ 
dance in all parts of the perivisceral cavity and are well differentiated 
from the blood coagulum. Besides the muscles and the stout walls of 
the alimentary organs, very few structures of the organism are unat¬ 
tacked. Investigation showed that the bacteria probably gained 
entrance through the spiracles. 

Cultures of the microorganisms obtained from dead insects and from 
the body fluid of a sick nymph showed it to be both aerobic and facul¬ 
tative anaerobic, and that it liquefies gelatin. Its characteristics and 
growth are described in some detail. It grows well at living-room tem¬ 
perature, but is easily killed by high temperatures, an exposure to 125° 
F. for 1 hour on 2 successive days or for 2 hours on 1 day proving fatal. 
The optimum temperature proved to be between S3 and 90° F. Experi¬ 
ments indicate that the organism is not attenuated by continuous 
growth in the laboratory. 

Infusions from cultures on agar evidently contain a toxic principle 
which was found fatal to many insects, including water beetles, 
immersed in it. 

In the inoculation experiments infusions of the dead bugs together 
with both fresh and old isolation cultures were employed. In all cases 
control experiments were carried on in both field and laboratory with 
Anasa tristis and BHssits leucopterus. It was found that Bacillus ento - 
motoxicon is very readily communicated, especially to the young bugs, 
and judging from the author’s tables infusions of the dead bugs are the 
best material for inoculation. In experiments with grubs and larvae of 
other insects, external application of infection material did not give 
successful results. 

A copious bibliography is given. 

Notes from the entomological laboratory, 0. W. Woodworth 
(Gdlifbmia Sta . Bpt 1895 , pp. 249-253, pi . 1 ).—Suggestions are given 
various pieces of entomological apparatus—a folding net, setting 
beard, labels, glass and metal insect boxes, dissecting dish, labels for 
f slides for cover mounts, books for cover glass mounts, racks for 

nfcd pocket compound microscope, being the subjects. 
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The most notable of the suggestions are: (1) The use of small labels 
bearing map sketches printed in pale ink so that the locality where 
the insect is obtained may be indicated by a small dot. "When the box 
is fall of such labels an idea of the geographical range of the insect 
may be obtained at a glance. (2) Instead of the usual label the use of 
thin pieces of tissue paper upon which the number is written and the 
paper mounted under the glass with the object. In the case of balsam 
the paper becomes transparent, leaving the number clear and distinct. 
The forms of the labels, which are of two sizes, are illustrated. 

On the Mexican bees of the genus Augochlora, T. D. A. Cockerell (Canadian 
JBnt. 1S97, Jan., pp. i-f>). —Table of species. New submenus Augochoropsis. New 
spp., Augochlora binghami and A. atniftra. 

The life histories of the New York slug caterpillars, H, H. G. Dyajr and Miss 
E. Mortox (New Tori Lnt. Hoc. Jour., i (iy*G t, Nos. 1, pp. 1-9 , pi. 1; 8-6, pp. 167-190, 
ph. 4). 

The asparagus fly, E. H. Meyer {Braunuhic. lanthe. Zip.. G5 ( 1897 }, No. 3,pp. 9, 
10). —A description of Trypeta fnlminane and its life history, with a discussion of 
the best means of destroying ii. For spring time the author adtises the use of 
^tupeuleim on strips of paper placed at intervals in the asparagus bed; and for fall, 
the burning of all rubbish. 

Entomology: The codling moth, T. D. A. Cockerell (S. TT" Farm and Garden, 
189h,l)iC.,pp. 9,10; Jan.ip.9). —The< odling moth question in the West. The use and 
injurious effects of dendrolene, and the distribution of the codling moth and its 
manner of spreading. 

The grapevine beetle (Eumoplusvitis), K. Sajo (Ulus. Wothenacltr . lint., 1 (1396), 
Noe. S3, pp. 501-706, figs. A; 3.J. pp. 517-724, fig*. 5). 

The Iiecaniums of California, Mary W. Tyrrell ( California Sta. JRpt. 1895, pp. 
362-270, pis. 4).— A systematic treatment of the common California Lecanii, discuss¬ 
ing the similarities and differences between the species and giving the host plants in 
each ease. An analytical synopsis is given to aid in determining the species. 
Nothing is said as to remedies. 

Scale insects: Coccidse associated with ants, T. 2). A. Cockerell (Set. Gas., 
8 (1897). Xo. 8J, pp. 239-241 ).—The author enumerates 14 species. One new speoies* 
Dactylopius fongii, is described. 

Coccidse or scale insects, IX, T. I>. A. Cockerell (Bui. Bot. Dept. Jamaica, 
1896, Nov., pp. 256-259). 

The Palmetto scale, T. D. A. Cockerell {Garden and Forest, 10 (1897), No. 464, 
p. 19). —The scale is thought to be a variety of Aspidiotus sabalis which the author 
calls Aspidiotus sabalis mexicana (E. B. R., 8, p. 609). 

Notable appearance of some forest insects during the summer of 1896 in the 
region of EberBwalde, Altum (Ztschr. Forst. und Jag (he. , 20 (1397), No. l,pp. 44-60). — 
Notes on the occurrence and ravages of Tortrix pomonana , Lophyrus pini, Bylesinus 
piniperda, JET. palliaius, Bostrioltua lineatus , Orgyia pndibmda, Chrysomela aln *, Oastro- 
paeka pint, Ziparis vnonaeha, TracJua piniperda, Ttdonitt piniaria, Sphinx pinastri, & 
nerii, 8. conrolruli, Nocitta flaricomis , N. gtnihUv, Acherontia a tropes. 

Key to the German injurious bark beetles for the practical use of the for¬ 
ester, K. and G, Escherioh ( Forati. naturic, Ztschr ,, 6 (1897), No. 1, pp. 7-28). — A brief 
practical treatise on the more common injurious beetles of the subfamilies Sooly- 
tidse, Boetrychicbe, and PlatypidaL 

Destructive insects and methods of controlling them, H, W. G. Thomson 
(After. Gard., 18 (1897), No. 108, p. 87). 

Injurious and beneficial insects of forest, field, and garden (Die schddlichen 
ttnd nutsliohen Insect#* in Forst , Feld, und Garten. Henna; B. if. Schmit-Gobel, 1896. 
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Forest moths that have become orchard and garden pests, W. W. Froggatt 
(JtjL Oac. X. S. Wales, 7 (1896), Xo. 11, pp. 757-750, pis. 2).— Notes arc given of the 
painted acacia moth ( Teta anartoidc8)zmCL the gray-streaked moth ( Prodenia Hit or alls). 

A cure for onion grub, J. Crawford (Warden, 51 (IS97), Xo . 1314, p. 54). —Char¬ 
coal dust is spread over the onion plat to the depth of one-half inch and well 
worked into the top layer of soil. 

Flooding woods as a means of destroying the “ giound,” as well as other 
insects injurious to forests, L. Axderling (Ent. Xach., 53 (1396), Xo. 13-1 i, pp. 
193-200). 

Brmisch’s caterpillar lim e, J. B. Smith (Amer. (lard., 18 (1S97), Xo, 111, pp, 98-59). 

Experiments against Chrysomelidae and Fyralidae, Charlier (Prog. Jgr. ct 
Tit.. 26 (1896), Xo. 52, pp. 711-713). 

F’umigating greenhouses with hydrocyanic-acid gas, P. H. Dorsktt (Florists’ 
Exchange, 9 (1897), Xo. 7,p. 147, figs. 3). —Directions are given for fumigating with 
ihi** gas, the amount required, and precautions to he observed. It is very efficient 
in killing aphides. 

Analyses of Paris green, E. TV. Hilgaed ( California St a. JRpt. 1895, p. 137). —The 
percentages of arsenious acid in 2 samples are reported. 

On the Diptera of St. Vincent (West Indies), S. TVilliston (Trans. Ent. Soc., 
London, 1896, III\ pp. 253-447, pis. 7). —The Dolichopodidte and Phoridtr, by J. M. 
Aldrich. 

Studies on the Muscidee of Prance, H, L. Pandeixe (Rev. Ent., 15 (1896), Xob. 
1-8,10, pp. 231). 

List of exotic Orthoptera described by S. H. Scudder, 1868- 79, with a re¬ 
vision of their nomenclature, S. H. Scttddkr (Proc. Bost. Soc. Xat. JB list., 27 (1896), 

pp. 201-218). 

The study of the Braconidae with a revision of the European and allied 
species of the genera Vipio and Braoon, 0. Schmiedekxecht (Ulus. Woohensckr. 
Ent., 1 (1896), Xos. 31,pp. 496-498; 32, pp. 510-513; S3, pp. 527-530; 34, pp. 540-543; 
35, pp. 557-559; 36, pp. 570-573; 37, pp. 5SD-592). 

Synopsis of the species of the Nysson inhabiting America north of Mexico, 
W. J. Fox (New York Ent. Soc. Jour., I (1S96), Xo. 1, pp. 10-16). 

Termites in captivity in England, (t. D. Haviland and D. Sharp (Trans. Ent. 
Soc. London, 1896, IV, pp. 589-594). 

Some new points of similarity between the larval nests of Trichoptera and 
the larval cases of Lepidoptera, likewise instances of protective mimicry in 
the oases of the larvae of Trichoptera, R- Struck (Illus. Wochenschr. Ent.. 1 (1896), 
No. 39, pp. 615-619, figs. 6). 

Impressions received from a study of our North American Rhopalocer^ 
H. Skixner (New York Ent. Soc. Jour., 4 (1896), Xo. 3, pp. 107-118). 

An evergreen pest from the Noctuidee, H. (Iauckler (Illus. Wochenschr. Ent., 1 
(1896), No. 35, pp. 554-557, figs. 3). 

Notes on seasonal dimorphism in South African Rhopalocera, A. K. Marshall 
(Trans. Ent. Soc . London, 1896, IV, pp. 551-567). 


FOODS—ANIMAL PRODUCTION. 

Examination of oil meals, F. W. Woll ( Wiseomin Sta. Rpt. 1895 , 
pp. 64-8$, figs. 2 ).—The author describes the manufacture of old-process 
and new-process linseed meals, and gives analyses of 12 samples of old- 
proeesa&nd 5 samples of new-process meal sent to the station for exam¬ 
ination, and partial analyses of a considerable number of samples. 

AittficSal digestion experiments were made with 12 samples of old- 
P&Q&& and 9 samples of new-process meaJL The average digestibility 
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of the protein of the former was found to he 04.3 per cent, and the 
range from 80.8 to 06.5 per cent; the average of the latter was 84.1 per 
cent, and the range from 79.8 to 80,6 per cent. 

“We notice that the digestion coefficients of the new-process meal came below 
those of the old-process meal in every instance, the average difference being 10.2 
per cent. These results substantiate those obtained by direct digestion experi¬ 
ments with animals, bnt ghe greater advantage of the old-process meal. . . . 

“On the basis of the digestion coefficients found by the writer for old and new- 
process linseed meal, the content of digestible protein in the 2 kinds of oil meal will 
be as follows: Ohl-process, 33.8 per cent; new-process, 31.0 per cent.” 

The power of absorption of water was tested with a number of sam¬ 
ples of old and new-process meal, and the starch content was also 
determined. When stirred with water the seed coat of ilax will absorb 
the water and swell up, forming a mucilaginous mass. The ohl-process 
meal retains this characteristic, and shows it in a more marked degree, 
owing to the absence of the large excess of oil in the meal. In the 
manufacture of new-process meal this property is largely destroyed, 
u possibly because [absorption] takes place during tbe steam cooking 
of the mixture in the percolators.” In making the test, 5 gm. of finely 
ground meal was mixed with 50 cc. of boiling water in a cylinder grad¬ 
uated to 50 cc. The whole was stirred and shaken. The cylinder was 
left for 2 hours, and the amount of clear liquid, if any, remaining on 
top was read off. 

“The swelling test, therefore, gives decisive information concerning the process by 
which the meal is manufactured, and is in this respect of considerable value. Our 
knowledge of the subject does not, however, warrant us in basing any opinion as 
regards the comparative feeding value of the 2 kinds of meal on the quantity of 
water absorbed by the meal, as is often done in pufihing the sale of one kind at the 
expense of the other.” 

The various materials used to adulterate linseed meals are discussed, 
as well as the comparative value of old and new-process meals. 

The author insists on the need of purchasing meals of guarantied 
composition. 

The fat in meat, E. Bogdxnow (Pfluger’s Arch . Physiol. , 65 (1896) } 
No. 1-2, pp. 81-89). —Tliis is a more extended account of work pre¬ 
viously reported (E. S. B., 7, p. 919). The author made a number of 
experiments, from which the following conclusions were drawn: 

Two kinds of fat exist in meat, which are characterized by the very 
different quantities of fatty acids which they contaiu. The amounts 
of fatty acids in each are fairly constant. One fat, which is easily 
extracted, is the fat obtained by the ordinary methods of analysis. The 
second fat, which can be extracted only with difficulty, is found in the 
muscle plasma and is called by the author muscle-plasma fat. 

Investigation of food materials, M. E. Jaffa {California Sta. Bpt . 
lQ$5,pp. 140-160). —The principles of cattle feeding and the terms used 
are reprinted from Bulletin 100 of the # station (E. S. B., 4, p. 732). 
Analyses of a number of additional California feeding stuffs are given, 
14786—No. 8-6 
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including snail clover (Medicago turbinata), Modiola decimbens , alfil- 
eria (Erodium cieutarium ), sachaline (Polygonum sachalinense), alfalfa, 
Australian saltbush (Atriplex semibaceatum ), wheat hay, barley hay, 
wild yellow clover, Bokhara clover, Australian saltbush hay, wheat, 
wheat bran, wheat middlings and screenings, rice bran, cocoanut oil¬ 
cake meal, cotton-seed meal, and sugar-beet pulp. 

The food value of fruits for live stock is discussed at some length, 
and analyses of a number of fruits are quoted. Fruits are deficient in 
protein, and the author advises using them to supply the fattening 
elements of food, and to make up the deficiency of nitrogenous matter 
by the use of substances like cotton-seed meal or cocoanut meal. A 
table is given showing the comparative value of fruits and a number 
of other feeding stuffs. 

“When there is no market for the fruit there is sometimes nothing left to be done 
but to feed it to stock. Under any circumstance, when stone fruit is used as fodder 
for hogs, it ib to be feared that when the animals crack large quantities of pits 
poisoning may occur from the oil of bitter almonds and the prnssic acid present 
In the kernels. Precaution in this direction is unnecessary for cattle and horses, 
as they do not crack the pits. The stones or pits can be used to great advantage as 
fuel.” 

Farm grains for fattening lambs, J. A. Oraio- (Wisconsin Sta. 
Bpt. 1895, pp. 46-48 ).—The value of corn, corn and oats, corn and peas, 
and com, peas, and oats as the grain portions of a fattening ration was 
tested with 20 Shropshire lambs, divided into i lots of 5 each. The 
lambs were selected from about 2,000, as representing the average lambs 
used for feeding purposes in Wisconsin. They were 9 weeks old at the 
beginning of the teBt, which lasted 8 weeks. Lot 1 was fed corn meal; 
lot 2 corn and oats; lot 3 com and peas; and lot 4 corn, peas, and oats, 
and all received hay. The total gain of lot 1 was 104.5 lbs.; of lot 2, 
85.5 lbs.; of lot 3,126 lbs.; and of lot 4, 120.5 lbs. With hay at $8 
per ton, and corn at 40 cts., oats at 30 cts., and peas at 60 cts. per 
bushel, the cost of 100 lbs. of gain of lot 1 was $4, of lot 2 $4.95, of 
lot 3 $4.21, and of lot 4 $4.54. 

“A comperision of all the results indicates that for profitable feed¬ 
ing com is certainly most conducive to gain, but, considering all things, 
the safety of the sheep and the profit as well, the mixture of com and 
peas is superior to any mixture tried iu this experiment.” 

Goon meal, bran, and oats for lambs before and after weaning, 
J. A. Craig (Wisconsin Bta. Bpt. 1895, pp. 40-45, fig. 1). — The value of 
corn meal, oats, and bran as a food for lambs before and after weaning 
was tested with 18 grade Dorset lambs, divided into 3 equal lots. 
The lambs were about 2 months old at the beginning of the test, 
which continued 8 weeks. Lot 1 was fed corn meal, lot 2 whole 
oats, and lot 3 bran. During the day they were allowed to run iu a 
pasture, with 9 ewes, but were fed iu a small inclosure. After weaning 
the feeding was continued ou the same rations fed ad libitum. The 
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results of the feeding before and after weaning are tabulated, and the 
following conclusions are drawn: 

“(1) Com meal is indicated to be decidedly better than oats or bran for feeding 
lambs before and after meaning in respect to the rate of grain, cost of gain, and the 
amount required to produce 100 lbs. of increase. These features aTe decidedly the 
most important to consider in determining the position of such foods in an experi¬ 
ment of this kind. 

“(2) Oats fed in a whole condition, considering the rate of gain and amount 
required to prodnce 100 lbs. increase, rank superior to bran as a loud for feeding 
lambs over such a period. While seemingly inferior to oats for lambs before they 
are weaned, bran was decidedly better when fed to the same lambs on pasture after 
weaning. 

u (3) Bran from the three points of view already stated has not given as good results 
as either of the other foods. The cost of the bran may vary in different localities so 
as to modify these results somewhat, but the valuation which. has been adopted will 
likely represent the average. To make the position of these two foods more clearly 
evident it will be necessary to obtain more data bearing on their value for lamb 
feeding.” 

Succulent and dry rations for fattening lambs, J. A. Craig ( Wis¬ 
consin Sta . Bpt 1893, pp. 61-63 )*—The experiment was made with 12 
grade Shropshire wethers, divided into 3 lots of 4 each, and lasted 11 
weeks. Lot 1 was fed roots, hay, and grain; lot 2, silage, hay, and 
grain; and lot 3, hay and grain only. The same kind of grain was fed 
to all the lots, being oats at first, later oats and corn, and finally oats, 
corn, and linseed meal. 

The total gain of lot 1 (roots) was 109.5 lbs., of lot 2 (silage) 102 lbs., 
and of lot 3 (hay) 116 lbs. The cost of 100 lbs. of gain for lot 1 was 
$6.13, lot 2 $6.22, and lot 3 $6.25. The financial statement is based on 
hay at $3, roots and silage at $2, and linseed meal at $25 per ton, and 
oom at 40 cts. and oats at 30 cts. per bushel. 

“It wiU be seen that the lambs fed the dry ration gained slightly more than 
either of the others, but they ate more food, consuming more hay and much more 
grain than the other 2 lots. Considering the rate of gain the dry ration gave the 
highest returns, while next to it comes the root ration and lastly the silage ration. 
These gains, however, are very uniform, and indie&te the trend of the experiment 
from the beginning until the conclusion/' 

From a financial standpoint, the roots were rather more profitable. 

Wheat as food for swine, W. A. Henry ( Wisconsin Bta. Bpt. 
1895, pp. 24-31 ),— Pour tests of the value of wheat as food for swine are 
reported. The first test, which lasted 10 weeks, was made with 6 pure¬ 
bred Berkshire pigs divided into 2 equal lots. They were about 5 
mouths old at the beginning of the trial, and had. previously been fed 
upon a mixture of corn meal, shorts, and linseed meal with skim milk. 
Lot 1 was fed a raison of ground wheat, and lot 2 ground wheat and 
com meal, half and half. The meal was mixed into a thick slop with 
water. In this and the other tests there was a preliminary period of 1 
week. The food consumed per lot and per 100 lbs. of gain iu weight, 
and the weekly and total gains tor each pig are tabulated. Lot 1 
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(wheat) made a total gain of 191 lb&. and consumed 310 lbs. of food 
per 100 lbs. of gain; and lot 2 (wheat and corn) gained 197 lbs. and 
consumed 302 lbs. of food per 100 lbs. of gain. 

The second test was a duplicate of the first. Lot 1 made a total gain 
of 210 lbs. and consumed 302 lbs. of wheat per 100 lbs. of gain; lot 2 
gain ed 216 lbs., and consumed 488 lbs. of corn meal and wheat per 100 
lbs. of gain. 

The third test, lasting 63 days, was with 6 Berkshire and 3 Poland 
China pigs about 9 weeks old at the beginning of the trial, and divided 
into 3 equal lots. Lot 1 was fed ground wheat; lot 2, corn meal and 
ground wheat, in equal parts; and lot 3, corn meal. Lot 1 gained 231 
lbs. and consumed 522 lbs. of food per 100 lbs. of gain; lot 2 gained 
250 lbs. and consumed 491 lbs. of food per 100 lbs. of gain; and lot 3 
gained 243 lbs. and consumed 499 lbs. of food per ICO lbs. of gain. 

The fourth trial was with 18 pure-bred Berkshire pigs divided into 3 
equal lots, and lasted 18 weeks. The pigs had been on pasture during 
the summer and received a little corn each morning in addition. Lot 
1 was fed ground wheat, lot 2 corn meal, and lot 3 wheat and corn meal 
in equal parts. The grain was mixed into a slop with water. Lot 1 
gained 1,303 lbs. and consumed 465 lbs. of food per 100 lbs. of gain; 
lot 2 gained 1,213 lbs. and consumed 496 lbs. of food per 100 lbs. of 
gain; and lot 3 gained 1,323 lbs. and consumed 460 lbs. of food per 100 
lbs. of gain. 

The author summarizes the results of feeding various grains to pigs 
at the station and other stations in the X'nited States and Canada, 
and concludes that corn meal and ground wheat “are practically equal 
to one another in the production of pork, about 500 lbs. of either being 
required to produce 100 lbs. of gain in live weight with hogs. When 
a mixture of the two, equal parts, is fed there is a slight saving, 
amounting to about 3 per cent by use of the mixture over either grain 
fed separately." 

“Whole wheat can not he fed dry to hogs successfully. Wheat when soaked is 
very rarely satisfactory, much of the grain passing through -the animal and appear¬ 
ing unbroken in the droppings. To secure the host results wheat should be giound 
and fed moistened with water or milk. Better yet, as onr experiments show, it 
should be mixed with some other grain. In the West this will usually be corn meal. 
F«r pigs and shoats wheat is undoubtedly superior to corn, because it contains 
more muscle and bone-building components. 

“In considering whether to feed wheat or sell it, the farmer should remember 
that each load of wheat sold from the farm carries off a very considerable amount 
of fertility, which may be largely saved by feeding.” 

The value of creamery separator skim milk for swine feeding, 

W. A* Henry (Wisconsin St a. Bjpt. 1895 , jpp. 7-23). —Eight feeding 
trials are reported in which skim milk from the university creamery 
was fed in varying amounts with corn meal or corn meal and shorts. 
In several instances, for purposes of comparison, corn meal mixed 
with water; to a slop was also fed. In all the feeding trials the test 
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proper was preceded by a preliminary period of 1 week. The results 
of tlie trials are tabulated, including the food eaten and the weekly 
and total gains made by each animal, and the food consumed per 
100 lbs. of gain. 

The first trial was with 12 grade Poland China pigs, divided into 4 
lots of 3 each, and lasted 33 days. The pigs had previously been fed 
on whey and grain. The second trial was with 10 grade Berkshire 
and Poland China pigs, divided into 4 lots of 4 each, and lasted 3 
weeks. The pigs were about 4 months old at the beginning of the 
trial. The third trial was with 2 lots of 10 pigs, the first 3 pigs in 
each lot being grades and the others pure bred. The trial lasted 9 
weeks. For a month before the beginning of the trial the pigs had 
been fed on a mixture of milk, corn meal, and shorts. The fourth trial 
was with 1 lot of K crossbred Berkshire-P< tland China pigs and lasted 55 
days. The fifth trial was with 1 lot of 9 grade Poland China pigs and 
lasted 5G days. The sixth trial was with 9 Berkshire pigs, divided 
into 3 equal lots, and lasted 7 weeks. Previous to the experiment the 
pigs had been fed corn meal and shorts with skim milk. The seventh 
trial was with 4 Poland China pigs, divided into 2 nniform lots, and 
was of 7 weeks'* duration. The eighth trial was with 12 grade Poland 
China pigs, divided into 2 equal lots, and lasted 10 weeks. 

The results of the trials are briefly summarized in the following 
table: 

Experiments in feeding slcim mill 1o pigs. 


i Pood commnied per 100 lbo 
Gain m of gain. 

weight of-,-- 

lot. | Skim Com Com &»d 

milk. meal. I shorts 


First trial: I 

Lot 1,1 lb. com meal to 4 lbs. skim milk...i 

Lot 2, 1 lb. corn meal to 6 lbs. skim uiilk.I 

Lot 3,1 lb. com meal to 2 Ilia, skim milk.. 

Lot 4, tom nual and water for 2 weeks, afterwards 

corn and shorts (1:1) and water..... 

Second trial: j 

Lot 1, l lb. corn meal to 5 lbs. skim milk. 

Lot 2,1 lb. com meal to 8.4 lbs. skim milk. 

Lot 8,1 lb. com meal to 2 lbs. skim milk.| 

Lot 4, oorn and shorts (1:1) and water.-. 

Third trial: 

Lot 1,1 lb. com meal to 4 lbs. skim milk. 

Lot 2,1 lb. earn meal to 8 lbs. skim milk. 

Fourth trial: 

Lot 1,1 lb.corn or com meal to C lb*, skim milk. (Corn 

was fed 15 days and corn meal 4b days). 

Fifth trial: 

Lot 1,1 lb. com or com meal to 8 lbs. skim milk. (Com 1 

was led 14 days and oorn meal 42 da vs). 

Sixth trial: 

Lot 1, com meal and water... 

Lot 2.1 lb. com meal to 8 lbs. skim milk. 

Lot 8,1 lb. com meal to 4 lbs. skim milk. 

Seventh tnal: 

Lot 1, com meal and water..... 

Lot 2, 1 lb. coni meal to 8 lbs. skim milk. 

Eighth trial: 

Lot l t 1 lb. com meal to 3 lbs. skim milk. 

Lot 2,1 lb. < orn meal to 6 lbs. skim milk.I 


333 

92 

139 

1 

107 t 

2,039 
1,794 1 
600 

238 .. 
271 .. 
850 .. 

101 1 

1,111 

238 L 

112 . 
143 f 
101 

746 

220 L 

379 

200 j.. 

785 , 

1.249 , 

313 - 

725 

1,629 

271 .. 

490 

i 

1,262 j 

*273 |.. 

371 

1,871 

*239 .. 

146 


513 

172 

I 1,584 

, mb - 

199 

[ MU 

| 278 

124 


t 443 .. 

150 

1 1,468 

1 185 .. 

614 

803 

! 

1 316 . 

617 

1,460 

261 .. 


'40ft 


322 


1 Inclnding com meal. 


’Including corn. 
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The author summarizes the results of these experiments and similar 
experiments previously made at the station as follows: 

j Food consumed per 100 lbof gain in lice weight in experiments with pigs. 

Pounds. 


Grain only. 506 

1 lb. com meal to 1-3 lbs. skim millc: 

Com meal. 321 

Skim milk. 585 

1 lb. com meal to 3-5 11 >s. skim milk: 

Com meal. 265 

Skim milk. 1,048 

1 lb. com meal to 5-7 lbs. com meal: 

Com meal. 250 

Skim milk. 1,434 

1 lb. corn meal to 7-9 lbs. skim milk: 

Com meal. 207 

Skim milk. 1,616 


* v In tbe above we note that the largest saving of grain with a gi\en amount of 
milk is effected where from 1 to 3 lbs. of milk are fed with each pound of corn meal; 
when larger amounts of milk are fed with the meal the milk appears relatively less 
valuable. The average of all trials shows that when feeding skim milk with corn 
meal 462 lbs. of milk effects a saving of 100 lbs. of meal/ 7 

On the basis of the corn saved when skim milk was fed, the author 
compotes the value of skim milk when corn is valued at from $10 to 
$30 per ton. The maximum, minimum, and average valne of skim 
milk on such a basis is shown in the following table: 

Table showing the value of slcim milk for pig feeding along uith corn at (Jiff(rent prices for 

the corn. 


Value of 100 lbs. of skim nnlk. 


vaiue oi coin. 


3 per tom {2§©t8.perbtifthe3).. 
& per ton (38.6 cts. per bushel) 
l per ton (38.2 cts. per bushel) 
per ton (44-8 els. per bushel) 
^per ton (WU cts. per bushel) 
> per tom (56 ote. per bushel). - 
&■ per ten (Si ota. per bushel).. 



In the author’s opinion, skim milk, besides being an economical addi¬ 
tion to a ration, improves its quality. 

The need of securing skim milk of uniform quality and in clean 
vessels is insisted upon. 

The influence of fine gravel upon the digestibility of millet by 
hens, J. Kalugin (Selslcoye Kliozyaistvo e Lyesonodstvo, 1896, Xo. 10 ; 
aU. in Milling's landw. Ztg46 {1897), Xo . 3 , pp, 85 , #£).— i The author 
briefly reports an experiment of 3 periods with hens to test the effect 
of fine gravel upon the digestibility of millet. In 2 periods fine gravel 
was fed with the millet, and in 1 period it was omitted and powdered 
Goa! given instead. The conclusion was reached that fine gravel and 
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also powdered coal increased the coefficients of digestibility of the 
nutrients, and especially those of protein and crude liber. 

Examination of miscellaneous fodders, F. W. W«>ll ( Whconsin Sta. Bpt. 1805, 
pp. 86-52). —The author reports analyses of gluten feed, Bnifalo feed, Argo gluten 
feed, cream gluten, hominy feed, Red Dog flour, wheat shorts, dned brewers 1 grains, 
oat hnlls, ground feed, meat meal, rape, cotton-seed meal, and flonr-mill sweepings. 

Artificial digestion expeiiments by the Stutzer-Kiihn method showed the following 
percentages of protein to be digested: Buffalo gluten feed *7.2, Argo gluten feed 93, 
gluten meal 93.3, and cieum gluten 91.6, 

Argon and nitrogen in blood, P. Regnard and T. SuiLosstxtr < Comjpt. Rend., 184 
(1697), 3)0. (»,pp. 302—301). 

Digestive ferments (THtt. and Hyg. Gaz., 11 ( IS07), Xo. 3, pp. 155-160). —A general 
discussion of the subject. 

The bread eaters’ oatachism (Jour. Hyg ., 32 (1806), Xos. 1061, pp. 35, <>4; 1002, 
pp. 40-48; 1063, pp. 37, *>$; 1004, pp. 67-70). —A discussion of bread, in the form of 
questions and answers. 

Note on ammunition bread, A. Cameron (Analyst, 21 (IS00), Oct. p. 277 ).— 
The bread contained over 3S per cent of water, and was sour, spongy, and very dark 
in color.— B. vr. kilgoke. 

Composition of Quaker Oats, S. Weinwcrm {Ztirkr. Xahr. Filtersuch. und Hyg., 
11 (1807), Xo. 2,p. 25). —The author reports a microscopical and chemical analysis 
of Quaker Oats. 

Concerning oatmeal i Diet, and Hyg. Gaz., 13 {1897). Xo. 2, pp. s5-8S ).—A general 
article discubsing the proper use of oatmeal ns an article of diet in health and 
disease. 

Gluten flour, M. E. Jatt v ( California Sta. Bpt. 2697, p. 101). —.Analysis of a sample 
of gluten flour. 

Digestibility of sterilized and pasteurized milk, Bkndix {Jahrbuch fur Kinder - 
heUhunde; rev. in Diet, and Hyg. Gas., 13 (1897), Xo. 2, p. 134). 

Milk, and the feeding of infants, F. van Emelen (Le lait, ei rAlimentation dee 
Xoureaux-nfo. Brussels: M. Lamer tin, 1890). 

On milk in general, with special reference to its use as a food for infants, 
J. GL Ellbnbkrgkr (Mscbr. Xahr. Vniersuck. und Hyg., 11 (1897), Xo. 2, pp.27,88 ).— 
A general discussion quoting the results of several investigators. 

On the nutritive value of sterilized milk, Rodet (Compt. Bend. Soe. Biot, jParis, 
1896, Xo. 19, pp. 555-558). 

The advantages of uncooked goats’ milk for children, Schwartz (MUck Mg., 
1896, Xo. 44; abs . in Centbl. Bait . und Par. Allg., 3 (1896), Xo. 85-20, p. 801). 

On the use of the flesh of tuberculous animals and its effect on health (Bor. 
Sockets Intemat. tierarztl. Kongress, 1896 , jp. 826; abs. in Centbl, Balt . wed Par. Med., 21 
(1897), Xo. 2, pp. 62, 63).—The congress recommended that the flesh of tuberculous 
animals be sterilized before it is sold for food if there is any chance of its being 
consumed raw or rare, Binee there is danger in its use in the last two conditions. 

Slaughtering and slaughter houses, T. Bour k i e h (Les industries des Ahattotrea. 
Paris: J. B. BaiUUre ttfiU, 1890; rer. in Jour . Hyg., 32 (1897), Xo. 1061, p. 85). 

Butter and butterine, M. E. Jaffa ( California Sta . Bpt. 1895, p. 160). —Analyses 
of 2 samples of butter and 1 of butterine arc given. 

The utilization of molasses, P. Boname (Rap. Ann. Sta. Agron. lie Mamies, 1895, 
pp. 52-74).— A discussion (accompanied by analyses) of the value of this material 
for food, fertilizer, fuel, and manufacture of salts and alcohol. 

Preserved fruit as a daily article of food, W. C. Grassy (Garden and Field, 22 
(1897), Xo. 8, p. 190).— A popular article. 

Note on ginger, T. P. Blunt (Analyst, 21 (1890), Dec.,p. 809). 

Hydromel and the fermentation products of honey, J. B. Depaiee (Hydromel 
et prodmts ddrwh do la Fermentation der Miel. Brussels: M. Lamertin, 2690, pp. 71, 
pis • sy* 
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Lead in a sample of Canadian cheese, F. W. Stoddart ( Analyst 21 (1896), 
Aug., p. —The author found metallic lead in a brand of cheese much imported 

into England from Canada. The lead was distributed in veins, giving the cheese a 
bluish marbled appearance, and amounted to 1,23 grains of metallic lead per pound 
of cheese.—B. w. kiegore. 

Food colors (Diet, and Hyg. (7az., 13 (1897), Xo. J, pp. 177-178). —The conclusion 
ib reached that there is no reason for regarding the standard coal tar colors as harm¬ 
ful in the quantities used, and that it is the duty of sanitary authorities to find out 
what colors are used and in what quantity. 

The preservation of food, J. H. Egbert (Diet, and Hy<j. Gaz ., 13 (1807), Xo. 2, pp. 
67-71). —A general article discussing the subject from an historical standpoint. 

The art of feeding the invalid ( London: The Scientific Press, Limited, pp. VIII, 
864). —After brief remarks on the food and diet of invalids the author discusses the 
diet suited to \ arious diseases. Many recipes and methods of preparation of food for 
invalids are given. 

Guide to the purchase of meat and meat products used for human food, 
G. Mossblm vn and G. Hebrant (Guide der Consommateur, La Viande et les produits 
qu<?s'y rattechent dans VAlimentation de VHomme. Brussels: M. Lamertin, 1896). 

The table: Howto buy food, how to cook it, and howto serve it, A. Filippini 
(Xeir Tori: The Mtrriam Co., 1897, pp. 307, pi. 1). —A cook hook. 

Peanut oil added to skim milk as a food for calves, M. Petersen ( Braunsclm. 
landw. Ztg., 64 (1896), Xo. 49, pp. 200, 201). —Experiments with about 20 calves 
showed that peanut oil of good quality may he fed with skim milk to calves with 
favorable results. 

American experiments in the crossbreeding of cattle, J. Everett (Deut. landw . 
Presse, 88 (1896), Xo. 108, p. 919). 

Grain feeding lar^bs for market, J. A. Craig ( Wisconsin Sta . Bpt. 1893, pp. 49-60, 
fig. 1). —A reprint ox’Bulletin 41 of the station (E. S. K., 6, p. 661). 

A dipping vat for sheep, J. A. Craig ( Wisconsin Sta. Itpt. 1895, pp. 38-39, figs . 4 .)— 
The author gives a detailed plan of construction for a large dipping vat with catch¬ 
ing and dripping pens, and describes the method of dipping and the preparation of 
the dipping fluid. The dipping of swine is also discussed. 

Poultry keeping for profit, F. E. IIege (Xo*'th Carolina Sta. Bui. 130 , jpp. 203-260, 
figs. 40). —The author discusses poultry houses, pure-bred poultry, diseases, anatomy 
of the egg, the egg during incubation, natural incubation, artificial incubation, 
feeding, broods and brooding, dressing and shipping poultry to market, and similar 
topics. Illustrations are given of the principal breeds of poultry, the egg at different 
stages during incubation, poultry houses, etc. Many quotations from other writers 
are included in this bulletin. It contains much information which will ho of use to 
practical poultry raisers. Some of the author’s brief summaries are as follows: 

“ Do not crowd 20 fowls into a house built for 10. Be sure and have the runs well 
sown to grass, clover, rye, or millet—the former preferred. 

“ Do not neglect to give the fowls fresh water at least twice a day in winter and 
three times in summer, and keep it in the shade daring hot weather. 

ft Do not make the most common mistake of buying * cheap’ pnre-hred fowls, for 
you will regret it sooner or later; i. e., if you are breeding for points or exhibition 
fowls. The best and cheapest plan is to purchase eggs at from $2 to $3 per sitting 
from reliable breeders, and secure in the beginning something fine, or purchase young 
stock in the early fall from these same breeders. 

u Keep all feeding troughs and drinking a essels wholesome and clean. 

“When the fowls are molting they require more food, or rather stronger food, in 
order to grow the new featheis. Meat scraps and gronnd green hone are excellent, 
while a little linseed meal in their food daily will hasten the process and make the 
hens lay sooner.” 

The danger resulting from the use of peat as litter. E. Thierry (Jour, Agr. Prat., 
1897, 2 , Xo. 5, pp. 173,174). —The danger is due to the habit which cattle especially 
acquire of eating the litter. 
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Investigation of tho milk of 97 East Friesian cows from 7 herds 
in East Friesland as to the yield and fat content during one period 
of lactation, ST. Wyohgram (Bremen: M. Heinsius Xttehfolger ., 1897. 
pp. 52; aba. in Milch Ztg.,45 (1890). Xo. 48, p. 7Gi ).—This investigation 
was made under the auspices of the East Friesian Breeders’ Associa¬ 
tion. The Association selected the 7 herds for investigation. Samples 
of the mixed milk for one day were examined twice each month, the 
Gerber test being used. A large amount of tabulated data is given, 
arranged to show the fluctuations in tlie yield and fat content of the 
milk of individual cows as influenced by the stage of lactation, age, 
pasturage, and other conditions. The averages for the 7 herds were as 
follows: 

Average yield and fat content of mill from ? herds during one period of lactation. 


Herd Xo. 1.. 

2 . 

3.. 

4.. 

5.. 
6 . 

7.. 


Yield Pat 
ol imlk. content. 


B 632 
3,374 
3,975 
2, 301 
2,9GM 
3,966 
3,043 


Pt r cent. 
2 909 

2 9W 
3.103 

3 106 

2 976 
3.260 

3 067 


The relation between specific gravity and solids of milk, 

S. M. Babcock ( Wisconsin Sta. Bpt. 1895, pp. 120-126 ).—In the Annual 
Report of the station for 1891 (E. S. R., 4, p. 189), the following formula 
Is given: 

Solida-not-fat =(^^78 “ X )< 100 ~ f > 26 

in which S = specific gravity of milk and f = percentage of fat 

Prom data accumulated the author now believes the constant 2.C to 
be too large for the average milk of this country and that it should be 
reduced to 2.S, and he recommends the substitution of this iu the above 
formula. 

“In this formula it is assumed that the difference between the specific gravity of 
milk serum and that of water is directly proportional to the percentage of solids in 
the serum. This assumption is not quite correct and would lead to a slight error if 
the solids of the milk serum were always of the same composition, for in such case 
the specific gravity of the milk serum and the percentage of solids which it contained 
would change at different rates. . . . 

“The error, however, from this source, with nonnal milks containing from 8 to 10 
per cent of solids-not-fat, is small, amounting in no ease to as much as 0.05 per cent, 
and this I believe is, in most cases, offset by changes in the composition of the milk 
solids. If there is no compensation of this kind the formula should in general give 
results too low with milks having less than the average percentage of solids in the 
serum and too high when these solids are above the average. I have not found this 
to he the case, as in a large number of comparative determinations with milks 
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differing widely in the amount of solids-not-fat over 70 per cent of the results 
obtained have been in the opposite direction. 

“A possible explanation may be found in changes in the relative proportions of 
sugar and casein in milk. For the reason that a given amount of milk sugar 
increases the specific gravity of milk serum more than an equal amount of casein, it 
follows that a factor expressing the relation between specific gravity and solids in 
milk, of average composition, would not apply to milks where the ratio of casein to 
sugar differs from the average. In the above formula the factor 2.5 is for this reason 
a trifle too large for milk containing more than the average amount of sugar, 
compared to casein, and too small when the opposite is true.” 

The results by this formula are compared with, those by the formula 
of Hehner and Bichmond 1 and by Bichmond’s 2 new formula. 

“Any of the 3 formulas mentioned in this paper will, in most cases, give satisfactory 
results for solids, especially as the error falls entirely upon the solids-not-fat where 
it is of comparatively little importance. 

Tables are given prepared from the author’s amended formula show¬ 
ing the per cent of solids-not-fat corresponding to lactometer readings 
from 26 to 36 and fat content from 0 to 6 per cent. 

“An inspection of this table shows that the percentage of solids increases practi¬ 
cally at the rate of 0.25 for each lactometer degree and 0.02 for each 0.1 per cent of 
fat. This relation is expressed by the simple formula: 

Solids-not-fat =£ L-f-0.2 f and 
Total solids=i L +1.2 f. 

in which L = Quevenne lactometer reading and f= percentage of fat. . . . 

“It gives results which differ not more than 0.04 from those of the complete for¬ 
mula for milks containing up to 6 per cent of fat, and has the advantage that it can 
be easily and quickly applied without tables.” 

Notes on pasteurization of milk and cream, Q. L. Bussell 
and P. W. Woll (Wisconsin Sta . Rpt. 1895 , pp. 158-173 , pi. 1 ). — Bac¬ 
teriological investigations , H. L. Russell, (pp. 158-161).—Bacteriolog¬ 
ical studies were made of the milk and cream pasteurized in the appa¬ 
ratus described in Bulletin 41 of the station (E. S. B., 7, p. 987). A 
brief summary of the results is given in the following table: 


JVunibw of bacteria per cubic centimeter in milk and cream. 



Samples 

! TTnpasteurized. I 

Pasteurized. 

Average 

reduc¬ 

tion. 


exam¬ 

ined. 

Mini- 

main. 

Maximum*! 

l 

Average. | 

Mini¬ 

mum. 

11 

: 

Average 

TttU cream milk i... 

50 

25,300 

16,827,000 

3,674,000 

0 

37,500 

6,140 

Percent. 

99.832 

25 per cent cream . 

58 

425,000 

| 32,800,000 

8,700,000 

0 

57,000 

24,250 

99.722 


1 Whole milkE d. 


“The cream either in the pasteurized or raw condition is invariably richer in bac¬ 
teria than the milk. This is particularly true in the case of the unpasteurized 
material. The cultures made from pasteurized milk often contained so few bacteria 
that it may be said to be almost sterile. In 40 per cent of samples examined the 

1 Analyst, 13, p. 26. 

*U. 8. Dept, Agr v Division of Chemistry Bui. 43, p. 181 (E. S. R., 6, p. 614). 
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number of bacteria per cnbio centimeter was leas than 1,000. In the case of pas¬ 
teurized. cream this was true in only 3 instances out of 29 (10 per cent). . . . 

“In only exceptional instances (not more than one or two in the entire set of 
analyses) did the reduction in nnmbers fall below 90 per cent, showing that the 
absolute percentage of spores compared u ith growing vegetating forms was very 
small. This proportion, however, is very largely dependent upon the manner in 
which the milk is treated. If careless methods of milking prevail and much for¬ 
eign matter, such as dirt and particles of excreta, be allowed to gain access to the 
milk, the number of spores in the milk is very much increased. This is another 
foundation for the old argument of the etfe< t of scrupulous cleanliness—a doctrine 
so old and so often heard that it often falls unheeded to the ground/’ 

The effect of the age of the milk on the presence of spores is dis¬ 
cussed. When the milk was received and handled promptly at tbe 
creamery there was a much smaller number of organisms in it than 
when it was from 30 to 42 hours old before handling, and the same was 
true even in a more striking manner of the cream. Pasteurized milk 
and cream showed only a few bacteria when made from fresh milk, but 
contained considerable numbers of organisms when made from milk 
kept from 1 to 2 days. 

“Data of this sort show that the a^e of the milk and the bacterial development 
dependent upon this age account for the shorter keeping qualities of the milk secured 
under the more unfavorable winter conditions. This increased growth produces 
naturally many spores, and therefore milk of this sort pasteurized with the same care 
can not be expected to keep as well as that w hicli is handled in a fresher condition 
where there are less bacteria in the spore or resistant form/' 

Rejecting those species that occurred only sporadically in the cul¬ 
tures, 15 different forms of bacteria were isolated from normal milk and 
cream, 6 of which predominated in a large degree. Of these 15 forms, 
3 species produced lactic acid, 7 species caused no apparent change in 
the milk, and 5 species coagulated the milk by the production of rennet 
and subsequently digested the curdled casein. In the same milk after 
pasteurizing, only 6 species were isolated, 3 of which had no apparent 
action on the milk, while the remaining 3 curdled the milk by the for¬ 
mation of rennet and subsequently digested the same by the action <rf 
a tryptic enzym. The species producing lactic acid were entirely 
destroyed by pasteurizing. The species producing little or no acid are 
believed to be derived from extraneous sources and to be associated 
with dirt and excreta gaining access to the milk during the milking. 

“Ab these organisms that are thus associated with filtli of various kinds are able 
to persist in pasteurized milk by virtue of their spores, it emphasizes the well-known 
lesson that scrupulous cleanliness is an absolute essential in dairies that pasteurise 
their milk for direct consumption. Cleanliness in milking diminishes materially the 
amount of this class of bacteria that gains access to the milk/’ 

The effect of pasteurisation and sterilization on the viscosity and fat 
globules of milk and cream, F. TT. Woll {pp. 164-173).—The object of 
this investigation was to determine if possible the reason why milk or 
cream heated to pasteuriziug temperatures, or even lower, and subse¬ 
quently cooled gives the appearance of being thinner than before and 
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does not appear as rich as it really is. It has been suggested that it 
may be due to the fat globules of the milk and cream being split up by 
the digestion and heat j and consequently the influence of heat on the fat 
globules and the viscosity of the milk and cream vas studied. Whole 
milk, cream, skim milk, and whey were used, the number and size of 
the tilt globules, the viscosity, and the specific gravity being deter¬ 
mined in the samples before pasteurizing, after pasteurizing, and after 
subsequent sterilization. In some cases the effect of heating at a lower 
temperature than that for pasteurizing and the effect of beating with 
an egg beater were also studied. The data for these observations are 
fully tabulated. 

‘•All determinations of viscosity in pasteurized or sterilized milk or cream have 
shown a decided influence of heat on the viscosity coefficient, the viscosity being 
lowest in every case where the products were* subjected to a temperature of 65° or 
above; this influence is noticeable almost as distinctly in tbo outward physical 
appearance of the cream as shown by the viscometer tests; cream which would have 
the appearance of being very thick before being warmed appears to be of only 
average thickness after having been heated, flowing readily from one vessel to 
another. . . . 

“The viscosity of the milk was not affected by the application of heat under 80 J C., 
but there was a distinct decrease in viscosity at 30 and still more afc 35 J , as is shown 
in case of sample B, where sufficient acid had not yet been developed to cause an 
increase in the viscosity. The changes in the physical properties of cream (and 
presumably also of milk) brought about by the application of heat therefore occur 
even at temperatures below that of the melting point of butter fat. . . . 

“The influence of pasteurization [of centrifugal skim milk] is shown in a uniformly 
lower viscosity in the pasteurized samples; subsequent sterilization, on the other 
hand, is seen to increase the viscosity, possibly on account of coagnlation of the 
milk albumen; while the results obtained after the first and the second sterilization 
are practically the same, there is an increase after third sterilization, with stationary 
results after this determination. . . . 

“The increase in viscosity [of whey] both in the pasteurized and the sterilized 
samples in this case must he attributed to the precipitation of albumen; this takes 
place partly, in a very finely divided state, in heating the sweet whey to 65 c C., but 
at sterilization the precipitation is apparently complete, a heavy white floceulent 
precipitate being formed which greatly interferes with the rotation of the viscom¬ 
eter cylinder. Any influence that the heat may exert on the viscosity of whey will 
not therefore be apparent from the results obtained by following the present method. 77 

The author concludes that the investigation does not show the cause 
of the characteristic influence of heat on the physical condition of 
milk and cream, but since it is also apparent in milk nearly free from 
fat (centrifagal skim milk) as well as in full milk and cream, and 
since the changes occur even below the melting point of milk fat, he 
believes that this change from pasteurizing can not be attributed to 
the fiat globules. He suggests that these changes may he due *‘to the 
unstable character of the nitrogenous or the mineral constituents.” 
The subject is to be further studied. 

A new process for separating butter from cream, B. Gbosch 
(JPV 6 H 4 & Patent No. 25823A; abs. in Ind . Agr. Prog5 ( 1897 ), No. 112 , 
—Fresh cream is submitted to a natural lactic fermentation 
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sufficient to give the fat globules an albuminous coating, after which it 
is heated, aerated without agitation, i. e., without churning, and sub¬ 
mitted to alcoholic fermentation. The fermentation changes the char¬ 
acter of the cream and entirely destroys its viscosity. The fat globules 
rise to the surface and the other solids remain at the bottom. No 
churning is required. The fat layer is separated and washed with 
water to remove adhering particles of casein. 

The centrifugal separation of casein and insoluble phosphates 
from milk, S. M. Babcock (Wisconsin Sta. Rpt. 18!)5, pp. 93-99 ).—The 
author mentions the difficulty of separating casein from the other con¬ 
stituents of milk for the purpose of study, and refers to the variety of 
theories that have been held in regard to its properties and the form in 
which it exists in the milk. 

“Formerly snppobed to be in perfect solution, and afterwards to have soluble and 
insoluble modifications, both of which occur in normal milk, it is now generally 
believed to be in large* part and possibly wholly insoluble and suspend* d in a very 
finely divided condition, which gives it a gelatmoub or colloidal character.” 

The author attempted to separate the casein from skim milk by means 
of a centrifugal separator and thus obtain it in its natural condition. 
Two experiments were made with an old-style Danish Weston sepa¬ 
rator 44 arranged for the experiment by drilling a number of holes through 
the skimming plate so that portions of the liquid nearest the center of 
the bowl could be removed from time to time with the skimming tube 
without disturbing the portion near the walls. 77 The separator was run 
at the rate of about 4,000 revolutions per minute. In the first experi¬ 
ment the machine was stopped at the end of 8 hours when the sides of 
the bowl were found to be covered with a rather firm jelly-like deposit 
about J in. thick, which was carefully removed. 

“This deposit was white with a peculiar fluoresence, being yellowish green by 
transmitted light and having a bluish tinge by reflected light. When shaken with 
water it was easily diffused, forming a homogeneous white liquid resembling milk, 
and no apparent separation took place when the liquid was allowed to stand quietly 
for a considerable time.” 

Various reactions showed the deposit to consist in part at least of 
easeift. It contained 29.67 per cent of solids, 22.10 per cent of protein, 
and 2.98 per eeut of ash. The ash was found to consist chiefly of phos¬ 
phoric add and lime, the results of 2 separate trials with different milks 
showing 44.02 and 45.82 per cent of phosphoric acid and 43.72 and 43.30 
per cent of calcium oxid, respectively. 

“This is approximately the same relation bet ween lime and phosphoric acid found 
in triealcium phosphate and there is little doubt that the insoluble ash of milk 
consists of this salt mixed with a little phosphate of magnesia.” 

To determine whether this ash was an integral part of the casein or 
existed independently of it in the milk, skim milk diluted with water, 
and pasteurized to prevent its souring, was treated in the separator 
for 3 hours; it was then pasteurized again, kept in a refrigerator until 
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the following day, and again whirled, and this operation was repeated 
for the third time. 

Partial analyses were made of the milk and the several products 
obtained in the experiment, the results of which are given. The 
deposit upon the bowl was very much larger the first day than upon 
subsequent days, but the proportion of ash in the deposit increased in 
the second and third whirlings. From this the author believes it is 
evident that the ash is not chemically combined with the casein, for in 
that case the proportion of ash would have been the same in all cases. 
It is also evident that the casein is more easily separated from the milk 
than the insoluble phosphates of the ash. 

“The analyses made in these trials indicate that the deposit upon the bowl con¬ 
sists essentially of casein and insoluble phosphates, its other constituents being 
easily accounted for by the soluble matter held mechanically in it. Thesugar, albu¬ 
men, and a large portion of the ash are evidently in solution, as their amount in the 
milk is not diminished by whirling.” 

To study the question whether the solubility of the nitrogenous con¬ 
stituents of milk is changed by heat iu pasteurizing, a quantity of skim 
milk was divided, one portion being pasteurized and then whirled for 4 
hours, and the other being whirled immediately. Analyses showed that 
the solids-not-fat and the nitrogen were practically the same in the milk 
before and after whirling, indicating that “neither the casein nor the 
albumen have been changed in solubility by pasteurizing.” 

“The fact that pasteurized milk is not as readily coagulated by rennet is satisfac¬ 
torily explained by assuming that a portion of the lime salts lia\e been removed 
from solution by heat. This explanation is plausible, for the addition of a little cal¬ 
cium chlorid. acid phosphate or other soluble salt of lime restores pasteurized milk 
to its normal condition so far as its behavior with rennet is concerned. It is also 
restored by passing eaibonic-aeid gas into the milk or by the addition of any dilute 
acid which dissolves phosphate of lime. For these reasons the wiiter is of the opin¬ 
ion that the insoluble lime salts of milk are to some extent increased by heat and 
that the larger amount of ash found in the residue from pasteurized milk in the last 
experiment is due to this rather than to development of lactic acid in the fresh milk.” 

The relation between milk solids and the yield of cheese, S. M. 

Baboo ok (Wisconsin Bta. JRpt. 1895, pp. 100-119). —The insoluble con¬ 
stituents of milk, i. e., fat, casein, and insoluble phosphates of lime and 
magnesia, the anthor terms the clieese-prodncing solids. Since the 
u proximate separation of these solids from milk by the coagulation of 
casein may be regarded as the essential feature in the manufacture of 
cheese,” the cheese-producing capacity of a milk may he measured by 
the amount of insoluble matter which the milk contains. The deter- 
urinatio n of these insoluble solids is believed to furnish an accurate and 
convenient basis for calculating the relative yield of cheese from milk 
supplied by different patrons of a cheese factory. To facilitate this, the 
* presents formulas which he has worked out. The necessary data 
arw&fcainad by determining the percentage of total solids in milk and in 
Vksy obteined from it in a definite manner. Omitting the details 
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by wlricb these formulas Lave been worked out, the following are given, 
in which 

T=percentage of total solids Id milk, 
t=percentage 0 f total solids m whey, 
c=percentage of cheese solids, 

F=percentage of fat in milk, 
f=percentage of fat in whey, 
m=percentage of water in whey. 

“(1) Percentage of cheese solids 

“(2) Percentage of casein in milk=c—F—0.73+(100—ei 0.0068. 

“(3) Yield of ch<ese=c-|—H? . 

m — 6i 

“As the water in whey is quite uniform under all conditions, where normal milk 
is used, the average percentage, or 03, may be substituted for m, in which case the 
above expression reduces to 

“(4) Yield of green cheese containing 37 per cent of water from 100 lbs. of 
aUk-L«—““£=^. 

“In this last expression 100—t represents the percentage of water in whey and may 
as before be replaced by 03, in which case it reduces to 

“(5) Yield of cheese containing 37 per cent of water = 1.79 (T—t). 

T and t representing the percentage of solids in milk and whej respeethely, In 
case the percentage of water in whey differs more than 0.5 from93, which it rarely 
does, the more complete formula should be used. . . . 

“(6) Yield of green cheese from 100 lbs. of milk=1.38 +0.91 in which 

T=percentage of total solids in milk and F = percentage of fat. 

“This formula, although not os accurate as that derived from the solids of the 
milk and whey, will be found to give very satisfactory results, and when it is con¬ 
sidered that the condition of manufacture may cause a variation of several per cent 
in the amonnt of water retained in a cheese, it is not unlikely that the yields calcu¬ 
lated in this way will conform as nearly to the actual yields as will those calculated 
from more complete data.” 

Calculations were made of the cheese-producing capacity as deter¬ 
mined by formulas 4 and 6 of the milk delivered by each of the patrons 
of the university creamery early in July, late in August, and again in 
October. The results are tabulated. Nearly all the samples of milk 
examined in July and August were abnormally low in the percentage 
of selicls-not-fat, which the author attributes chiefly to insufficient 
nutrition, as the season was marked by a prolonged drought* beginning 
in Hay, making the pastures extremely short and the grass very dry. 
Those patrons known to have fed considerable grain through the sum¬ 
mer supplied milk containing about the average percentage of solids- 
not-fat. This is brought out in a table. The fat does not appear to 
have been diminished by the insufficient food, but was fully up to the 
average. Sections suffering through the drought reported an unusu¬ 
ally low yield of cheese from 100 lbs. of milk, whereas the yield of 
batter from the same quantity of milk has been about the average, so 
that owing to the falling off in milk yield the yield of butter per cow 
was greatly reduced. 
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With reference to the relation, between the fat content of the milk 
and the yield of cheese, the following table is given: 

Relation between fat content of milk and yield of cheese* 


Patrons’ milk. j From students’ reports. 


Range In percentage of fat. 

1 Average 
| fat 
content. 

! ! 

Avei age 
yield of 
cheese 
per 100 
lbs. of 
milk. 

Pound*. 

| Yield of 1 
i cheese 
for 1 lb. 

^ ot lat. 

Average 

fat 

content. 

Average 
yield oi 
cheese 
per 100 
lbs. of 
milk. 

Yield of 
cheese 
for 1 lb. 
of fat. 

I'*?!. ................... .. 

Per cent. 

Pound*. 

Per cent 
3.13 
3.88 
3. GO 
3.84 
4.09 
4.45 

Pound*. 

9.19 

9.23 

9 41 
9.81 
10.30 
10.71 

Pound8. 
2.94 
2.73 
2.61 
2.61 
2.51 
2.41 

3 25 to 8.50.-. 

3.31 

3.64 

3.83 

4.15 

4.40 

4.50 

4.93 

8.70 
9.58 
9.83 
10.54 
11.07 
11.20 
12.05 

2.63 
2.03 
2.56 
2.54 
2.51 
2.44 
2.44 

3 50 to 3.75. 

3.75to 4.00.. 

4.00 to 4 25. 

4 25 to 4.50. 

4J50 to 4.75. 

Over4.75 __......................._ 




Average ... 




4.20 

10.60 

2.52 

3.64 

9.57 

2.63 



“The yields reported by students are for cured cheese and should he increased by 
about 4 per cent to correspond with those from the patrons’ milk, which are for 
green cheese. Increased in this way, the average yield in factories for 1 lb. of fat 
is 2.74 lbs. of green cheese against 2.52 lbs., showing clearly that during this part 
of the summer the cheese-producing solids other than fat have been abnormally low 
in these milks/’ 

The different methods for paying for milk at cheese factories are com¬ 
mented upon, the relative-value plan being approved, and tables are 
given showing the yield of cheese and the relative value for cheese¬ 
making of milk corresponding to lactometer readings from 26 to 36 and 
with a fat content from 2 to 6 per cent. The object of these tables is 
to facilitate calculating the amount to be paid each patron. 

Experiments in cheese making, H. L. Etjssell, J. W. Deckeb, 
and S. M.B4JBOOOJK: (Wisconsin Sta . Bjpt. 1805, pp. 127-138) Jigs. 2 ).— 
The effect of aeration on the flavor of tainted cards in cheese making, 
JJ. L. Bussell (pp. 127-129).—In 2 experiments skim milk directly from 
the separator was infected artificially with a pure culture of a gas- 
producing bacillus which had been isolated from the general milk 
supply of the dairy school. This infected milk was divided into 2 lots, 
one of which was run through a Banish Weston separator 5 times and 
the other held at as near the same temperature as possible. Pasteur¬ 
ized cream was then added to both lots to make the milk about normal 
and the milk made into cheese. In neither case was there any appre¬ 
ciable difference in regard to pin holes between the curds from aerated 
and non-aerated milk, but in both cases the curd from the aerated milk 
had a finer flavor than that from the other. 

“It has been Assumed that the improvement in favor due to aeration was brought 
about through some effect on the bacterial life in the milk, but such an interpreta¬ 
tion does not seem to be in full harmony with the above results.” 

' The influence of add on the texture of cheese , H, L* Bussell and J. W. 
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from the same lot of milk in two different ways. In the one instance, 
the milk was set without developing any acid; in the other, it was 
ripened according to the usual methods that are now considered essen¬ 
tial in Cheddar making/* 

Duplicate experiments were made with (1) skim milk. (2) skim milk 
to which sufficient pasteurized cream had been added to give 3 per 
cent of fat, and (3, whole milk. Figures are given showing the texture 
of the cheese made under different conditions, and the “mechanical 
holes/* 

•‘The resnlts in every instance were the same amt showed that tin* texture of the 
cheese fresli from the press was invariably more poious in those made up ‘sweet* 
than wheTe the usual amount of acid was allowed to develop. The development of 
the acid resulted in a cementing of the particles of curd so that the cheese had a 
dose, uniform texture that is regarded as necessary in a first-class product. 

“ In the cheese made from milk where the acid was not developed in the < urd, 
the surface was invariably filled with irregular spaces where the enrd particles had 
not closed together. These irregular spaces that may be called * mechanical lades’ 
are in no way to be attributed to the development of gas, although this is often a 
common interpietation of their appearance/* 

The hot-iron test , & AT. Babcock (pp. 133, 13-4).—This test, used to 
determine the condition of the curd, is briefly described, and the condi¬ 
tions upon which it depends are discussed. From numerous trials the 
author has demonstrated that there is no definite relation between 
the acidity of the curd and the hot-iron test, u although it may he said 
that long strings are usually associated with high acidity." 1 The addi¬ 
tion of a little borax, phosphate of soda, or bicarbonate of soda, all of 
which have an alkaline action, to sweet curds which do not adhere to 
the hot iron will make them string as perfectly as if acid was developed, 
and curds precipitated by the natural development of lactic acid do not 
always string. 

“ It appears from this that the hot-iron teat indicates not the degree of acidity, hut 
a condition of the curd, which may be brought about in a variety of ways. Our 
observations show that any reagent, whether acid or alkaline, which has a slight 
solvent action upon ossein, will canse curd to string upon a hot iron. The effect of 
such, a reagent is to convert the curd into a more or less plastic condition in whieh 
the particles adhere readily to each other. Snch curds when piled will flatten and 
assume the meaty texture desired in the Cheddar process, before they are put to 
press. The cheese will also close up well and show few mechanical holes. . .. 

“It is evident from this that the determination of acid can never replace the hot- 
iron test in practical cheese making, as it often fails to show that condition of curd 
essential to a fine-textured cheese/* 

Albumen cheese, 8. M. Babcock (pp. 134-136).—Experiments were 
made in incorporating into the cheese the albnmen which is usually 
lost in the whey, not being acted upon by rennet. The albnmen was 
separated by passing the heated whey through an old-style Danish. 
Weston separator. The albumen was then collected, mixed with water, 
and the following day incorporated with the curd, when the rennet 
was added. The usual methods of making Cheddar cheese were 
followed. 

14786—No. 8-7 
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“Curds made in this way mo more tender than, where nothing has been added to 
the milk: they ‘firm up* ni<*el\, however, and have a good flavor, scarcely distin¬ 
guishable from curds made without the albumen. The cheeses do not close up as 
well as ordinary curds. The yield of green cheese in our experiments has been 
increased a little more than 17 per cent by adding the albumen. These cheeses have 
returned their shape and for a week or two have appeared like other cheese, but 
have soon acquired a sour, disagreeable taste, and a granular texture similar to 
cottage cheese. A number of experiments have all resulted in this way, there being 
not a single < heese of good quality in the whole lot.” 

The experiments are being continued. 

Experiments in ripening the mill' before setting , J. TT. Decker (pp. 
130-138.)—Experiments were made to compare the effect on the time 
required for cheese making of adding the rennet as soon as the sweet 
milk had been heated to the proper temperature, and of first allowing 
the milk to lipen before setting. Data are given showing for different 
trials the rennet test, development of lactic acid, and time required for 
different operations. There was no difference in the time required for 
making the milk into cheese between developing the acid in the milk 
before setting or between setting the milk and drawing the whey. 

Other experiments were made to see if the acid would develop as 
rapidly in the curd if the whey was drawn before it would string on 
the hot iron. 

“As far as the time required to make the milk into cheese is concerned (liability 
of whey-soaked curds not considered) it makes no difference whether we develop 
the acid in the milk or in the whey, but it does require more time if we draw the 
whey before the strings appear in the hot-iron test. 7 ’ 

Gas-producing bacteria and the relation of the same to cheese, 

H. L. RusSELii ( Wisconsin St a. Rpt . 1895, pp . 139-15(K figs. 2 ).—The 
causal relation of germs to the production of u pin hole r cheese was 
shown in a trial in which milk was treated different ways } pin holes 
were numerous, except where the milk was pasteurized or formalin 
added. Cultures of gas-producing bacteria inoculated into sterile milk 
gave a vigorous gaseous fermentation. From a single sample of mixed 
milk taken at the university creamery one day in July 0 different species 
were isolated that had the ability of producing gas. although they 
differed in respect to this gas-producing power. Their addition to 
fresh milk almost always resulted in the production of a pronounced 
taint. 

A large number of experiments were made with the different gas- 
producing organisms isolated to study their effect upon the texture and 
quality of the cheese, and the results obtained with a single form are 
presented. Separator skim milk, separator skim milk to which pas¬ 
teurized cream had been added, and whole milk were used. In one 
series of experiments the cheese was made up comparatively sweet, 
while iu the other the normal amount of acid was allowed to develop. 

a The result was uniformly the some, although it differed in degree, owing to the 
iefrpoeeibility of adding the same amount of culture starter in each instance. In 
some of the experiments the gas appeared in the curd while the acid was develop* 
iff qa the racks 5 in others its appearance was delayed until the cheese was on the 
imt to one ease the development of gas in the infected cheese was so great that 



DAIRY FARMING—DAIRYING. 


731 


the cheese huffed into a football shape and rolled off the shelves. The tension of 
the gas was no great in. this instance that it forced its war through the exterior 
coating with a hissing sound. In all cases the cheese made from infected milk, 
whether it was handled according to the su eet or a< id process, in* ariahly showed a 
larger number of holes than the control. . . . The ©fleet of the development of the 
acid on the production of gas holes is strongly marked. Tins could have lieen 
materially increased if the acid had been allowed to develop still further and the 
enrd had been piled on the rack during matting to meclianicallv force out the gas, 
as would have been done m a practical way.'* 

The general characteristics of the gas-producing bacteria are described 
and some experiments given in testing their distribution in the milk of 
the different patrons of the university creamery. This was done by 
means of fermentation tests in which pint milk bottles were sterilized 
and then filled nearly to the top with milk from different patrons, a 
definite amount of rennet extract being added to each bottle, and the 
bottles immersed in water at 80° F. u The normal conditions practiced 
in cheese making were adhered to quite closely in these tests, so that 
practically the various stages of making Cheddar cheese up to the 
point of putting to press were earned out/* 

These tests showed that (1 j the gas-producing organisms were widely 
distributed throughout the section tributary to the university cream¬ 
ery? (-) u larger number of patrons have “ gassy " milk in the winter 
than in summer; {3) in the majority of ca^es there was a uniformity as 
to the presence or absence of these organisms in the milk, so that 
the employment of the fermentation test as an index to the value of 
the milk for cheese making is to be highly indorsed;* 1 (4) there is often 
a radical difference in the texture of the curd from different milk a« 
shown by this test, which can not be explained; and (o) this method 
also reveals the presence of bacterial taints other than those caused 
by the gas-producing germR. 

“The conditions under which the milk is secured in the winter as a rule favor the 
introduction of a larger iminber of bacteria than is the case during the summer. 
Dirt and particles of excreta on the coat of the animal are apt to accumulate dor- 
in g the period that she is housed, nn<l a & these are dhsily dislodged, they fall Into the 
nulking pail, contaminating the llnid. 

“The main reason why the gaseous fermentations do not manifest themselves 
move during the winter is because the temperature conditions do not favor the rapid 
increase of bacterial life at this time. Where milk is held for a sufficient length of 
time to allow full germination of these organising, it is apt to develop pin holes in 
the curd, as was found in our experience at the daily school, when the milk was 
shipped by rail for a short distance and was often somewhat overripe upon arrival. 19 

A Jersey ten years 1 record, A. F. Pabbcry (Agl. Got. [London], 44 {1396), Dec, 

g#,p.S?6). 

Cow culture, F. D. Coburn (Dpt. Kansas State Bd. Agr . for the quarter ending 
Sept . $0, iS9C f pp. fit, Jigs. 36 ).—This report is “ devoted to the promotion of dairy 
interests, a 1 letter appreciation of the importance, products, and possibilities of the 
cow, and counsel as to her selection, breeding, and management/’ It contains an 
introductory article on dairying, its essential conditions and conduct, and adapta¬ 
bility to Kansas; and a compilation of a wide range of material bearing upon dairy¬ 
ing and dany farming, the selection, eare, and feeding of cows, building up the 
dairy herd, raising calve*, keeping milk record*, testing herds, examples nt notable 
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<la!rj fatock, silos and silage, the organization and management of cooperative 
creameries, construction of creamery buildings, cream raising, butter making, cheese 
making, lelative profits of butter and cheese making, etc. The report is popular m 
Htjle and contains a %ast amonut of useful information, gathered from the experi¬ 
ence of successful farmezs and dairymen and from the work of the agricultural 
e\penmtnt stations. 

The composition of camels’ milk, Dinkler ( Phaim . Ztg., 1896, No. 41; Ztschr. 
1'lt i8cli itnd Milch Byg., 7 (1897), No J, p. 98). 

Loss in dry matter of milk by souring, H. Hoft ( Chem . Ztg,, SI (1897), No. 4, 
p. 24). —A table shows notable losses in dry matter in souring, amounting to several 
tenths of a per cent by the time the milk curdled thickly. 

Some sanitary aspects of milk supplies and dairying, S. Burbage ( Purdue 
University Monographs , No, 2,pp. 20). —A compiled popular bulletin, treating of milk 
in general, the bacteria of milk, sonrees of contamination and infection, and milk 
in its relation to public health. 

Power tests of centrifugal cream separators, A. W. Richter ( Wisconsin Sta. 
Itpt. 1895, pp. 131-157 ).—This is a shorter account of work reported m Bulletin 46 of 
the station (E. &. R., 8, p. 170). 

Milking by machinery (Amcr. Agr. (mid. ed.), 59 (1897), No. 8, p. 227, figs. $). — 
Descriptions are given of the Cushman, De Laval, and Thistle milking machines, 
with illustrations of the first two. 

The use of bacterial culture starters in butter making, with especial refer¬ 
ence to the Conn culture (B. 41), E. H. Farrington and H. L. Russfxl (Wiscon¬ 
sin Sta. JR pt. 1895, pp. 174-226, charts 12). —A more detailed account of work reported 
in Bulletin 48 of the station (E. S. R., 8, p. 261). 

Dairying, J. Mahon ( Queensland Dept. Agr. Bui. 9 , 2d *e>\,pp.^).—This is a popu¬ 
lar bulletin on the subject of dairying, covering the \arions phases of butter mak¬ 
ing, cheese making, handling of milk and cretin, dairy buildings, management of 
cows, etc. 


AGRICULTURAL ENGINEERING. 

An experiment in draining low-lying marsh lands by means oi 
a dike, a sump or reservoir, tile drains, and a windmill, W. A. 

Henry (Wisconsin Mta. Rpt. 1835, pp. 232-236, pi. 1 , Jig. 1 ).—Tim 
successful reclamation of 20 acres of marsh land typical of “ thousands 
of acres of wet lands in southern Wisconsin” is described. Tin* 
method of reclamation was briefly as follows: A dike 4 ft. wide on 
top and rising 18 in. above water level was built across the lower end 
of the area. Inside of this, and about 10 ft. from it, a ditch was dug 
which emptied into a reservoir (40 by 60 ft, iu area and 4 ft. deep). 
Near this reservoir and connected with it by means of a 6 inch sewer 
pipe was a brieked-np well. “Over the well was placed a 14-foot 
Eclipse windmill, carried by a 40-foot tower. The pump rod of the 
windmill was attached to an 8 by-12-inch common iron pump placed 
low down in the well. The windmill operates the pump and lifts the 
water of the well flowing iu from the sump, throwing it over the dike 
into the creek by means of a 0-inch iron discharge pipe.” To prevent 
the water from freezing during winter the reservoir was covered with 
hoards and marsh hay, and manure was packed around the pump. 

Tbfc draining was done during the fall of 1894, and in the fall of 1895 
vas harvested “one of the largest crops of fodder ever grown 

4a.^ m fluA ofttllro Aomairii» r* h -fti In nmmuif At Anna 7? 
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The water was brought to the ditch by means of parallel lines of 
tile laid 33 ft apart, many of which tapped springs. 

Experiments in irrigation, F. H. King (Wisconsin Sta. Rpt. 1895 , 
jjp. 237-252, Jigs. 8 .)—These experiments are essentially a repetition of 
those recorded in the Annual Report of the station for 1894 (E. S. R., 
8* p. 395). They u had for their primary object the ascertaining of the 
possible increase of yield over that which may result from the natural 
rainfall of the season and locality/* 

Surface and subirrigation of corn ,— 

“The comparison was made upon 2 areas, one of which covered a little more than 
1 acre of ground, while the other was only one-fourth as large. . . . 

“The larger of the 2 experimental areas (D) was divided into 5 equal plats, each 
of which hore upon one half dent and on the other half dint com. The center plat 
of the 5 was subirrigated, the adjacent on<*s on either side were surface irrigated, 
while the remaining 2 plats, one adjacent to each cf the surface-irrigated x>lats, were 
allowed to develop under the conditions of natural rainfall. 

“In the subirrigated plat the water was distributed through 3-ineli drain tile, placed 
18 in. below the snrface in parallel rows 10 f c. apart, hut connected by a continuous 
line of tile extending past oue end of each row. . . . 

“On the smaller plat (C) subirrigated com was compared with that not irrigated, 
the tile being 18 in. “below the surface and only 5 ft. apart. Flint corn was grown 
upon this plat ” 

The yields of dry matter in the corn on the different plats during 1894 
and 1895 are shown in the following table: 


Yields of dry matter in corn on unirrigated , subirrigated , and surface-irrigated plats. 

T I Yield of dry natter. 


RESULTS IN 1894 

Hot irrigated. 

Surface irrigated. 

•Sabir rigated. 

kbsclts nr 1886 

Not irrigated. 

Sarffcee- 

«*r • 


> Amount 

pumped 

Field C. 

Field D. 

rainfall. | 

Field C Field D. | 

Dent 

Flint 

Dent i 

i Flint 

1 

corn. 

fora. 

corn, i 

t em. 

Inehes. 

Inch ** Inehes. 

Pounds. 

Pounds 

Pounds. 

Pounds. 


8 16 
8.15 
8 15 


4 48 j- 
4.48 1 
4 48 


19.07 


8 81 
13.72 


4, b7fl 


8,614 


37 88 


28.00 

38.00 


2,701 
"8,"262' 


7.4W, 
9,025 f 
7.SV7 


7,910 

11,000 

0,645 


3,144 2,468 

11,125 10,048 

8,347 * 0,296 


“ It will lie seen that in all cases the yield from the irrigated land was much larger 
than from that not irrigated, and that the surface-irrigated lands 3 ielded both years 
much better than the subirrigated lands did. ... In 1894 the surface-irrigated 
corn gave a yield more than a third larger than that>not irrigated, while in 1895 the 
yield from the surface-irrigated ground was nearly 4 times that from the land not 
irrigated." 

The table shows that on the unirrigated soil the smaller the rainfall 
the less the yield of corn, and that this was not due to the exhaustion 
of the soil by the continuous growth of corn on the same land without 
manuring is indicated by the fact that where surface irrigation was 
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practiced tlie yield was 234 lbs. greater in 1895, the year of scanty 
rainfall, than in 1*94. On the other hand, the subirrigated soil yielded 
1,074 lbs. less in 1895 than in 1894, a result which is explained by the 
fact that in this ease the surface soil did not obtain sufficient moisture 
to give the maximum growth of corn. 

The data reported show u that the yield of dry matter per acre was 
more than one fifth, or 23.36 per cent, larger on ground surface irri¬ 
gated than it was on that subirrigated. This difference of yield, in the 
writer’s judgment, is due to the fact that a large pait of the water 
introduced into the subirrigated land percolated below the level of 
most effective service in the root zone, while at the same time a large 
pait of the surface soil, where the vital processes are most active, was 
left too dry.” 

It was observed that when 15.03 acre-inches of water was pumped 
into the tiles only about 4 ft. of the surface soil immediately above the 
lines of tile was saturated, while midway between the tiles the soil 
was wot only to within 9 in. of the top. It is estimated that at least 
5 acre-inches more of water would have been necessary to coinidetely 
saturate the soil of the whole plat. It is evident, therefore, that by 
applying equal amounts of water by the surface and subirrigation 
methods at stated intervals the amount of moisture in the surface foot 
of soil will average much larger in the former than in the latter case. 

“It follows from thebe observations that instead of requiring less water for sub- 
irrigation than for surface irrigation, as lias been generally assumed, it does reqtu e 
much more when applied at a depth of 18 in. on lands where the ground water is t> 
or more feet below the surface irrigated.' 7 

It is possible that a greater economy of water would have been 
realized if the tile had been placed nearer the surface of the soil. 

Irrigating through systems of tile drains .—As in the experiments of 
the previous year (E. S. R., 8, p. 295), the outlet of the system of tile 
drains was closed and water pumped into them in order to determine 
the effect of raising the water level on the yields of clover, barley, and 
corn. 

On May 24 and 25, 2.84 acre-inches of water was pumped into tlie 
system. The irrigation was repeated June 24, 25; July 10, 11,12, 22, 
23, 24, and August 8, 9, 10, 21, 22, and 23, aggregating in all about 
17.04 acre-inches. Besides this, the clover plat was surface irrigated 
June 17, July 12, and August 19. 

Two crops of clover were cut on the irrigated area (3.2 acres), the 
first yielding at the rate of about 4 tons per acre, the second about 1.8 
tons. The third crop (on the 3.2 acres) furnished pasturage for 58 
Sheep for 31 days. 

The unirrigated soil yielded a single crop of about 1.5 tons per acre. 
The increase due to irrigation on the total area was 5.5 tons of hay, 
iprloach, with the pasturage, is valued at $39. The cost of production of 
Is estimated at $18, leaving a net profit of $21. 
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The barley yielded at the rate of 3 tons per acre {grain and straw). 
25o comparative data for yield on nnimgated *soils were obtained. 

The same was true of the experiments on corn, of which the yields 
on the irrigated M>il were as follows: Dent corn, 7.138 lbs. of dry 
matter per acre; flint corn, 6,13i* lbs. It is assumed that the yield of' 
corn was more than doubled in 189.1 by the application of water. 

The effectiveness of natural subirrigation is illustrated by observa¬ 
tions during 1893 on the growth of corn on a reclaimed marsh. The 
black marsh soil underlaid with a thin stratum of clay, which rests 
upon porous sand, * 4 through which the water from the adjacent high 
hills flows toward the lake and slowly rises by upward percolation.” 
That the water rose in this manner was shown by the continuous dis¬ 
charge of the drains, and that the corn utilized this water was indicated 
by the fact u that immediately after cutting the corn and without any 
rain the drains began to discharge water much more rapidly/’ 

STATISTICS. 

Reports of director and of treasurer of California Station, 1895 ( California 
jSta. Hot. lsu m , pp. XIII , 7-1/', 4V*-4i S\. —Lis>t of oftn <ts of the station and &ub>ta- 
tions; brief notes upon work of the jear by the director; lists of plants, trees, and 
seeds donated to the station, and of papers received; and a financial statemtnt for 
the fiscal year ending June SO, 1895. 

Report of the Southern California Culture Station, C. H. Shinn {California 
Sfa. Bpt. 1895, pp. 412-418 ').—A report is* gi\en of the general work undertaken at 
this station, which is located in the Cliino Valley between Pomona and Chino, with 
meteorological tables showing rainfall and temperature. Detailed reports are given 
showing the condition of the orchards, and notes on various varieties of apples, 
cherries, figs, nectarines, peaches, pears, plums, oranges, olives, date palms* straw¬ 
berries, blackberries, etc. 

A report is also given on a 10-acre tract at this station opening np new lines of 
investigation, experiments having been conducted with vaiious grasses and cereals, 
together with an attempt to test the fitness of this particular tract of land fbr 
orchards and growing sugar beets. 

Report of the Southern Coast Range Culture Station, C. II. Shinn (California 
St*. Bpt. 1895, pp. 571-400).—A report ib given on the cnltnral Work at the station, 
with climatic records giving the dates of spring frosts Rince 1889, notes on various 
improvements that have taken place at the Btation, and detailed accounts of different 
Varieties of almonds, apples, apricots, cherries, figs, peaches and nectarines, pears, 
plums and prunes, olives, tjuinces, English walnuts, pecans, Italian chestnuts, straw¬ 
berries, and Logan berries. Brief notes are also given on the cereal and hay crops, , 
and a report on the condition of the v egetable garden, including notes on varieties 
of lettuce, tomatoes, radishes, garden beets, carrots, parsnips, turnips, peas, beaus, 
kale, onions, cauliflowei, ]>otatoes, muskmelon, watermelons, and tobacco. A brief 
statement is given on the damage done at the station by squirrels, gophers, and 
birds. 

The work of the college of agriculture and experiment stations, E. W. Hil- 
gard ( California Sia. Bvl. Ill, pp. 17 ).—An article revised from lectures delivered 
at farmers’ institutes which treats in a popular ay of the work of instruction and 
research of the College of Agriculture and Experiment Stations of the University of 
California. 
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Ninth Annual Report of Illinois Station, 1896 (Illinois Sta. Bpt. 1896, pp. 16).— 
Tins leport includes a general account of the transactions of the governing boaid, a 
list of the bulletins issued during the year, a tabulated statement showing date of 
beginning of each experiment in progress and bulletins in'which reported, and a 
detailed financial statement for the fiscal year ending June 30,1896. 

Seventh Animal Report of Nevada Station, 1894 ( Neiada Sta. Bpt. 1894, pp. 
28 ).—This includes ontlmes of station work by the director and heads of the depart¬ 
ments of agriculture and horticulture, botany and enf omology, and chemistry and 
dairying; and a finam ial report for the fiscal year ending June 30,1894. 

Reports cf director and treasurer of Wisconsin Station, 1895 ( Wisconsin Sta . 
Bpt 189>,pp. Till, 1-s, o22-243).— Account by the director of condition and work 
of the station; lists of publications of the station available for distribution, of 
periodicals recei\ ed as exchange, and of donations made to the station; text of the 
State fertilizer law; and a financial statement ior the fiscal year endmg June 30, 
1895. 

Report of the experiment station of the Brunswick Agricultural Society* 
3896 (Braunsdw. Jandw. Ztg., 6~ (1S97), No. 4, pp. 13,14).— Classification of ana¬ 
lytical and testing work of the station. 

Report of woik in 1895 at the agronomic station of the Island of Mauritius, 
P. Boname (Ann. Sci. Apron., ser. 2 (1896), II, No. 8, pp , 821, 822). 



NOTES. 


California University anj> Station.— 1\ T. Jdoletti has been marie instructor 
in bacteriology and vine making. 

The Nation has recently imported irom Tiauc** &),<)0U phylloxera-resistant grape 
cnttmgs of mpestris and riparia stock, for distribution among the vine growers of 
California. 

Florida Station.— The station has recently completed a small glass bouse for 
propagating plants, and for the stndy of plant diseases and insect pests. 

Kentucky Station.—D r, It. «T. Spurr, superintendent of field experiments of the 
station, died March i\ 

Missouri Station. —Mr. David W. May, M. Agr., has Ixsen appointed to succeed 
Mr. C. M. Connor as assistant in agriculture in the station. 

South Carolina College and Station.— Mr. C. M. Connor, lb Agr., lb s.. late 
assistant in agricnlture at the Missouri Agricultural Experiment Station, 1ms ac¬ 
cepted the position of assistant professor of agricnlture in the college and agricul¬ 
turist of the station, taking effect February 15,1897. 

Utah Station. —Prof. F. C. Sears, M. S., of the Kansas Agricultural College, hits 
been appointed horticulturist and botanist of the station and college, and has 
entered upon hia duties. 

Washington Station,— Mr. W. II. Heileman has been elected assistant chemist, 
rice C. C. Fletcher, resigned. 

The third annual session of the winter school for fanners was attended by 169 
fanners. The interest was greater than at any previous session. 

German Agricultural Society.— The eleventh general exhibition of this society 
will be held at Hamburg Jnne 17 to 21,1897. These fairs are held annually, a dif¬ 
ferent place being selected each year. The exhibitions of stock, agricultural prod¬ 
ucts, and implements and farm supplies of various kinds are very large, and the 
fairs attract large numbers of agriculturists and farmers from all over the German 
Empire. The cash prizes offered this year aggregate about $25,000, besides which 
there are a large number of medals, diplomas, etc. ThiB society is nonpolitical, and 
is maintained without federal aid. It numbers over 11,000 members at present. It 
baa headquarters in Berlin, where it occupies an entire building with its offices and 
laboratories. It publishes a journal and a yearlwk, both of which are valuable 
publications. It does much to enconrage investigation in various lines of agricul¬ 
tural science. Through the society members can purchase fertilizers, feeding stuffs, 
and seeds at reduced rates, and with the advantage of securing goods of guarantied 
composition and purity. The transactions in these supplies are now enormous, and 
this cooperative buying has been extended to agricultural machinery and other sup¬ 
plies. The society is a noteworthy instance of a successful cooperative scheme in 
the farmers 1 interests. 

Personal Mention.— L, H. Bailey, professor of horticulture at Cornell Univer¬ 
sity, has been awarded one of the Veitch silver medals u in recognition of his efforts 
by means of hia lectures and writings to place the cultivation of plants, on a scien¬ 
tific basis, to promote the extension of horticultural education, and by numerous 
trials and experiments to improve and render more productive plants urovu for 
economic purposes.'* 

7i>7 



738 EXPERIMENT STATION RECORD. 

M. Georges Ville, onp of the most prominent of the agricultural scientists and 
authm 5 of Trance, died February 22,1897, at the age of 73 years. At the time of his 
death he was connected with tho Museum d’Histoire Naturelle. A sketch of his life 
aud works by L. Grandeau appears in Journal $ Agriculture Pratique, 61 (1897), I, 
.Vo. />,pp. 30",-309. 

Dr. Eugene Baumann, the well-known physiological chemist, died in Freiburg, 
Baden, Novembers, 1896. A portrait and review of his life is given in Ztichr. pltyswl. 
Glum., 23, .Vo. 1, pp. 1-17. Dr. Baumaun was boin December 12,1846. At the time 
ot his death he was professor of chemistry in the medical department of the Univer¬ 
sity of Freiburg. Shortly after the revival of’the University of Strassburg he was 
Hoppe-Sej ler's first assistant. He was called to Berlin as the head of the chemical 
department of the Physiological Institute, and later was made a full professor. 
Aiter a number of years in Berlin .he was called to Freiburg, where he remained 
until the time of his death. After Hoppe-Sevler’s death his position was offered to 
Dr. Baumann but was not accepted. .Pi, Baumann contributed largely to the 
progress of organic and physiological chemistry. 
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It is often an encouraging thought when progress in a particular line 
of investigation seems slow that practically all of our present science 
of agriculture has been worked out within the liietime of the present 
generation. This thought is suggested especially by the death within 
a few months of two men who have been intimately associated with this 
work and who have seen it grow almost from first principle*. These 
men—Prof. Emil von Wolft, of Hohenlieim, Geimany, and Prof. Georges 
Ville, of Paris—have been widely known for their scientific work and 
their writings. Especial interest attaches to the former, as.he was the 
organizer and first director of the first experiment station established 
for the promotion of agriculture. 

It was in 1840 that Liebig published his book on Chemistry in its 
Relation to Agriculture and Physiology, which made so deep an 
impiession in agricultural circles throughout Europe. This soon led to 
agitation in Germany in regard to appointing at State expense chemists 
who should devote their services to the interests of agriculture, result¬ 
ing in the establishment at Mockern in 1851 of the first agricultural 
experiment station. Emil Wolff, then a young man of 33 years, and a 
teacher of natural sciences in the agricnltnral school at Brosa, was 
chosen the first director of the station, and to him fell the duty of organ¬ 
izing it and of planning its work. After serving for three years at 
this station he went to the agricnltnral academy at Hohenheim, where 
he remained as professor and as director of the experiment station 
until 1894, when he resigned and retired to private life. At the time of 
his death, in November last, Professor Wolff was 78 years old. 

While both Wolff and Yille contributed materially to the advance¬ 
ment of agricnltnral science, they will be remembered especially for the 
deductions which they made from the progress of science and their 
efforts to bring abont the application of these teachings in practice. 
In this field of popular writing they represented the two great divisions 
of the work—Yille, the manuring of the soil and the use of commercial 
fertilizers, and Wolff, the feeding of farm animals especially, although 
he wrote much on the use of fertilizers. 

Emil von Wolff supplied the link between theory and practice. He 
had constantly in mind the application of new discoveries in agricul¬ 
tural science to farm practice, and he sought by his compilations to 
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present the progress of agricultural science in such, a way as to encour¬ 
age this. His work was quite largely that of a compiler, and it was so 
well done that the results were scarcely less useful to the practical 
farmer than to the investigator. An idea of the extent to which his 
writings reached the public is furnished by the statement of his pub¬ 
lishers that 22,000 copies of his Diingerlehre (Principles of Manuring) 
and 30,000 copies of his Fiiiterungslehre (Principle's of Feeding) were 
sold in the original. Furthermore, over 35,000 copies annually of his 
tables of fertilizers and feeding stuffs in Mentzel and von Lengerke’s 
Agricultural Calendar “found their way into the breast pockets of 
practical farmers.” Considering the numerous translations of his 
works and that hardly a popular bulletin on the principles of feeding 
is issued which is not based to a considerable extent on his writings, it 
is evident that the influence of his books can not be estimated. They 
have done much to bring about the practical application of scientific 
teachings, and they have stimulated investigation in both practical and 
theoretical lines. 

Prof. Georges Ville, like Wolff, possessed m an eminent degree the 
capacity for popularizing scientific work in agriculture, and, next to 
Idebig, he perhaps contributed more than any other man to the exten¬ 
sion and systematizing of the use of commercial fertilizers. He accom¬ 
plished this, it is true, largely by dogmatic teaching, much of which 
has since been proved erroneous, but at the time it appealed strongly 
to the practical agriculturist, whose constant demand is for scientific 
rules and fixed formulas applicable under all conditions. He early 
outlined and advocated a system of plat experiments for the purpose of 
studying the fertilizer requirements of soils, which is substantially the 
same as that followed in such work to-day. 

Yille was one of the first to maintain, on the basis of elaborate exper¬ 
iments, that certain plants had the power of assimilating the free nitro¬ 
gen of the air, and his controversy with Boussingault on this point has 
become classic. But he failed to discover the true explanation of 
assimilation of free nitrogen by plants, suggesting that it was due to a 
process of nitrification in the leaves of the plant. Later, when the 
nitrogen assimilation was explained by the investigations of others, he' 
became an enthusiastic advocate of the practice of green manuring 
with leguminous plants, accompanied by applications of lime, phos¬ 
phates, and potash to maintain the fertility of the soil. 

At the beginning of the second empire Yille was appointed professor 
of vegetable physiology in the museum of the Jardin des Plantes of 
Paris, a position which he held at the time of his death. In connection 
with tins position he had the management of the experimental fields 
at Yincennes, near Paris, where much of his most important work was 
done. He died at Paris February 22,1897, at the age of 74 years. 



RECENT WORK IX AGRICULTURAL SCIENCE 


CHEWSTBY. 

The determination of nitrogen in mixtures of nitrates, espe¬ 
cially in guano, Y. Schenke ( Chem. Ztg.,20(189C),Xo.l04,pp. 1031- 
1033 ).—The combination of the Ulsch and Kjeldahl methods proposed 
by the author in 1893 1 is defended against the criticisms of TTasftlhnff 1 . 
He reports comparative tests of this method, the Jodlbauer Forster 
method, and the Haselhoff method 2 on 6 samples of guano, nitrate of 
soda, and mixtures of guano and 2 to 3 per cent of nitrogen in the form 
of nitrate. The Kjeldahl and Ulsch-Kjeldahl methods gave the calcu¬ 
lated percentages of nitrogen. The Haselhoff method gave good 
results, except when large amounts of uric acid and similar compounds 
■were present. In case of the mixtures the Jodlbauer-Forster method 
gave good results only when the nitric nitrogen did not exceed 2 per 
cent. On pure nitrate it gave low results. This is ascribed to loss of 
nitrogen in evaporating the solution to dryness in this method. It is 
claimed that no such loss occurs in the author’s method. In presence 
of nitrogen oxids and nitrous compounds both the Ulsch-Kjeldahl and 
Jodlbauer methods are unreliable. 

Studies of the different methods for determining cellulose, H. 
Sueikgae, and B. Tollens (Jour. Landw., 44 (1896). No. 4,pp. 343- 
356, and Ztschr. angew. Cliem., 1S9C, Xo. 24, pp. 742-750 ).—The authors 
made an extended study of the principal methods which have been 
proposed for the determination of cellulose, using filter paper, cotton, 
sawdust, wood cellulose, jute, etc. These methods included the com¬ 
mon Weende method, Franz Schulze method (digestion at low temper¬ 
ature with nitric acid and potassium chlorate), Hiinig method (digestion 
at 210° with glycerin and subsequent treatment with hydrochloric 
acid) 4 , Gabriel method (digestion at 180° with a glycerin solution of 
potash) 4 , Lange method (evaporation to dryness at 180° with concen¬ 
trated potash solution) 5 , and the chlorin method of Gross and Bevan 8 

’Chem. Ztg., 17 (1893). p. 977 (E. S. R., 5, p. 222). 

•Landw. Vers. Stat., 43 (1894), p. 289 <E. S. B., 6, p. 609; 8, p. 28). 

•Chem. Ztg., 14 (1890), pp. 868.902. 

■•Ztschr. physiol. Chem., 16, p. 370 (E. H. R„ S. p. 910). 

* Ztschr. physiol. Chem.. 14, p. 283. 

a Cellulose, an outline of the chemistry of the structural elements of plants, p. 95. 
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(treatment consecutively with 1 per cent soda solution, chlorin gas, 
sodium sulphite, potassium permanganate or sodium hypochlorite, and 
sulphurous acid). 

The authors’ conclusions from these investigations are that none of the 
methods fulfill all the requirements of a good method for cellulose in 
point of time and accuracy. The cellulose obtained by these methods 
usually contained larger or smaller quantities of furfurol yielding sub¬ 
stances or oxycellulose, and except in the case of the Schulze method 
the cellulose itself was attacked by the reagents. The methods of 
Honig and Cross and Bevan give cellulose containing considerable 
lignin, as shown by the phloroglucin-hydrochloric acid reaction. 

The potash methods (Gabriel and Lange) give pure cellulose, espe¬ 
cially the Lange method, but they attack the cellulose to a considerable 
degree. 

Schulze’s method appears to give the most accurate figures for the 
vegetable substances examined, although the cellulose frequently con¬ 
tains oxycellulose. The time required for this method (14 days) is 
considered a serious objection to it. A simple and reliable method 
for cellulose, not requiring too much time, is believed to be a great 
desideratum. 

On the fermentation of galactose, A. Bau ( Ztschr. Spiritusind., 1896, No. 38-39; 
aba. in Cenibl. Bald, and Par. Allg., 8 (1896), No. 20, pp. 653-655). 

The production of compounds isomorphous with kainit and tachhydrit, A. pe 
Bchulten (Bui. Soc. Chbn. Paris, 17-18 (1897), No. 3, pp. 1 (>5-167). 

A sample method for determining zinc in foods (Ztschr. Nalir. Untersuch. und 
Syg. Waarenl., 11 (1897), No. 2, pp. 25, 26). 

A simple method for detecting salioylio acid and boiic acid in food and con¬ 
diments, E. LUDWIG ( Ztschr . Nahr. Untersuch. und Hyg. TTaarenk., 10 (1896), No. IS, 
pp. 377-388). 

Method of transforming the casein of milk into albmnose and peptone by 
means of bacteria, A. Bernstein (Pharm. CtntralhalU, 37 (1896), p. 31). 

Recognition of margarin by admixtures of starch, Soxhlet (Milch Ztg., 86 
(1897), No. 2, pp. 17, 18). 

Apparatus for volumetric determination of fat in milk, A. W. Stokes (English 
patent ; Milch Ztg., 26 (1897), No. 3, p. 41, jig. 1). —Milk is treated with amyl alcohol 
and Bulphurio acid in a special tube, and the column of separated fat measured on 
the graduated stem. 

Investigations on the anilin colors in white wines and the distinction 
between these colors and caramel, A. D } Aguiar nnd AY. da Silva (Compt. Bend., 
1U ( 1897), No. 8, pp. 408-410). 

Contributions to the analysis of fats: VU. The gravimetric determination of 
the bromin value, S. J. Lewkowitsch (Jour. Soc. Chem. Ind., 15 (1896), No. 12, p. 
859). —The author has reviewed some recent work on this subject l>y Heliner (Analyst, 
P*50). A number of oils were tested, and with every one except olive and rape- 
seed oils the HUhl iodin value was widely different from the iodm \ alue calculated 
frum the bromin value determined gravimetrically. The drying of the brominated 
fate was found to be slow and tedious. The author concludes that the introduction 
ttq gravimetric bromin process is out of the question.-— a. m. peter. 

On the experimental methods employed in the examination of the products 
g 40 <ptmteh4rydrolysis by diastase, H. T. Browne, G. H. Morris, and J. H. Millar 
r Vom, 76 itg&ry, A r «. isss, pp. 4s, 43). 
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On the separation of laccase and tyrosinase found in certain mushrooms, 
G. Bertrand {Bui. Mus. Hist Nat. Baris, 1896, Ho. 7, pp. 358-360). 

White wine vinegar, A. H. Allen (Analyst, 31 {1896), Oct.,p. 354).— This vinegar 
ib made from the wine of the white grape and may he distinguished from distilled 
malt and diluted acetic acid vinegars from its containing considerable extractive 
matter and acid potassium tartrate.— b. w. kilgore. 

The standardizing of permanganate of potash, V. E. PAVLor (Jour. Sac. Phys. 
Chim. if usse, 38, pp. 621-647; dbs. in Bui. Hoc . Chim. Paris, 17-18 (1897), No. 3, pp. 
89-94). 

On some new forms of gas generators, T. H. Norton (Jour. Jmer. Chen. Soc. 
18 (1896), No.l2,pp. 1057-1061, jigs. 3). —Three new forms of'generator are described, 
one for hydrogen sulphid, etc., made of glazed earthenware and arranged so that 
the acid may bo rendered of -uniform strength; another designed for the same pur¬ 
pose, which may be constructed in any well-equipped laboratory; and a third form, 
an automatic chlorin generator. The figures are necessary to explain the construc¬ 
tion of each.— f. w. morse. 

Note on the durability of platinum-iridium vessels in laboratory use, T. Fair- 
ley (Jour. Soc. Ckem. Ind., 15 (1896), No. 12, p. 886). —The author exhibited vessels 
made of alloy of platinum with 10 per cent of iridium, which had been in everyday 
use more than 14 years. If carefully used the ware does not crack, as has been some¬ 
times objected.— a. m. peter. 

The technique of physiological chemistry and pathology, A. Slo^se < Technique 
de chimie physiologique et pathologique. Brussels : M. Lamtriin, 1896, pp. 250, ill .).— 
A laboratory manual. 


B0TA2ST. 

On the absorption and rejection of water by seed, H. Coupin 
{Ann. set. not. Botser. 8 , 3 (1895), Ko. 1-3 , pp. 129-322, Jigs . 34 ).—An 
extended study has been made on the absorption of water by various 
kinds of seed during their swelling preliminary to germination and its 
rejection during maturation. The work is divided into three parts, in 
which were studied (1) the ordinary swelling of seed and their absorp¬ 
tive power, (2) the increase in volume as compared with the amount of 
water penetrating their integuments, and (3) the rejection of water 
during maturation. In the first 2 categories only the physical phe¬ 
nomena were studied, no attention being given the physiological and 
chemical phenomena accompanying their swelling. 

The subjects for experimentation were seed of lupines, beans, peas, 
wheat, maize, castor beans, hemp, barley, buckwheat, sunflower, etc. 

The author gives a summary of his work, in which the following are 
the most important conclusions: 

Seeds are readily divided into 2 classes, dependent upon whether 
their seed coats become wrinkled or not. 

When placed in water seeds do not swell equally in all dimensions, 
and the power of absorbing water varies greatly for the same variety. In 
some cases there is a quantity of free water present varying from one- 
thirtieth to one-eighth of the total amount absorbed. This amount is 
greatest at the time of saturation and is considerably increased by the 
use of anesthetics. An increase of pressure increases the absorbing 
power, while changes of temperature do not affect it. An injury to the 
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integument increases the rapidity but not the total absorptive capacity. 
Seeds nearly covered witli water will become saturated, while if only a 
small portion of the surface is exposed to water the amount absorbed 
will be small, in some cases not sufficient to induce germination. 

The ability of seed to absorb watery vapor was studied, and it is 
stated that they have considerable pov er in this 1 espect. but the entirety 
of the integument greatly reduces this absorption. The ability to 
absorb vapor differs with individuals, and the vitality of the seed is „ 
influenced by such absorption. 

The splitting of the integument is not produced by the swelling of 
the embryo, nor is the radicle by simple pressure able to pierce the 
walls of the seed coat. It is thought that some diastase is present to 
aid in this process. 

Under the second head it was found that with some seed imbibition 
of water produced a swelling, while in other cases there was a contrac¬ 
tion in volume. There is an expansion followed by a contraction with 
seed having a thin integument which is capable of wrinkling. The 
dilation is caused by the separation of tlie integument from the seed, 
the rapid imbibition of water creating a space which is filled by gas. 
Contraction in volume takes place during the imbibition by seeds hav¬ 
ing hard seed coats, akenes, and injured seed. It is caused by chemical 
combinations formed by the water and the reserve material of the seed. 

In the process of ripening the drying of the seed is due to a regular 
transpiration, and not simple evaporation. 

The action of salts on the form and structure of plants, C. Das- 
SONVTLLE (Rev. gen. Bot8 (1S96), Xos. 91,])]). 2s]-291 7 ph. 2, jigs. 2 ; 
92, pp. 324-336, ph. 2 , figs. 2). —The author has studied the effect of 
various salts when supplied to plants growing in water cultures, com¬ 
paring the development of plants which were supplied with certain 
salts with the development of plants grown in distilled water and in 
Knop’s culture solution. This solution is prepared after the following 
formula: 


Calcium nitrate. 

Potassium phosphate 
Potassium nitrate ... 
Magnesium sulphate 

Iron phosphate. 

Water. 


grams.. 1.00 

...do-.. .25 

...do... .25 

...do... .25 

.Trace. 

..liter.. 1.00 


In the first part of these experiments comparisons were made be¬ 
tween. plants grown in this solution and those grown in distilled water. 
The plants experimented with were lupines, rye, wheat, maize, potatoes, 
buckwheat, hemp, mustard, flax, sunflower, rape, gourds, and castor 
bean. The only plants reported upon are lupines and rye. The diflfer- 
sneeiu the morphology of the different parts of the plant is given in 
fenadarable detail. 

g&fol jgHUaral, the Knop solution increased the number and diameter of 
*nd retarded their lignification in all parts of the lupine. 
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It also caused the formation of a ring of woody tissue both in the stem 
and the root, while with the plants in the distilled water the Teasels 
were aggregated in isolated groups, their number and arrangement 
varying considerably. The Ehop solution also thickened the internal 
portion of the pericycle of the root. It diminished the lignification of 
the endodermis of the root and admitted of a very considerable devel¬ 
opment of these cells. It also increased the dimensions of the cells of 
the bark and pith. 

The conclusions reached from the experiments with rye are analogous 
to those given for the lupine. 

In the second part of his work the author studied the special action 
of each salt, comparing it as before. In this case the plants were 
grown in series in the Kuop solution, one salt being omitted in each 
series. 

It was seen that the morphological characters of the lupine were 
greatly modified by the different salts. Sulphate of magnesia tends to 
retard the development of the plant, although it seems to be indispen¬ 
sable. The nitrates of lime and potash are especially valuable to the 
plant during its earlier periods of growth, but later they become some¬ 
what inefficient, especially the nitrate of potash. The phosphate of 
potash is absolutely indispensable, and it induces a greater development 
of roots. Its absence is shown by the atrophy of the roots and elonga¬ 
tion of the hypocotyl. 

In the experiments with rye it was seen that the growth of the aerial 
parts of the plants was most active in the solution which did not con¬ 
tain sulphate of magnesia. There was considerable elongation of roots 
in the absence of nitrates, as observed with the lupines. The phosphate 
of potash was shown to be indispensable to the growth of both stem and 
root. 

Plat experiments were carried out in which the same solutions were 
tested by applying them when watering the plants. The results obtained 
are indicated by curves showing the development of the different parts 
of the plants for each solution. The experiments conducted in the open 
air confirm the conclusions already given for the water cultures. 

The influence of fruit Bearing on the development of mechan¬ 
ical tissue in some fruit trees, A. J. Pieters (Ann. Bot.,10 (1896), 
Bo. 40, pjp. 511-529 ).—The author gives a resume of literature relating 
to this subject, all the citations being dated since 1878. In his inves¬ 
tigations studies were made of shoots of apple, pear, peach, and plum, 
comparing vegetative and fruit-bearing shoots from the same branch 
or tree, and as nearly as possible comparable. Free-hand sections were 
made and the tissues measured with an eye micrometer. Two measure¬ 
ments were taken at right angles to each other and the average thick¬ 
ness of the zones of tissues determined. 

The material was studied in reference to the following questions: 

u (l) Is the xylem cylinder in a 1-year-old fruit-bearing shoot less well developed 
than in a vegetative shoot of the same age and apparent vigor, and does it form a 
smaller proportion of the diameter of the shoot? 
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“(2) What influence does fruit bearing exert upon the lignification of cell walls? 

<‘(3) Does the frnit-bearing shoot contain any supplementary mechanical tissue 
formed to supply j. possible lack of development in the xylem cylinder ?’’ 

The study of the material seemed to warrant the following conclu¬ 
sions : 

u (1) The 1-year-old frnit-bearing shoots of the apple and the peaT have less wood 
±n proportion to their diameter than the vegetathe shoot of the same age. This 
is due in the apple largely to an increase in the cortex and in the pear solely to a 
great increase in the cortex and the pith of the fruit-bearing shoot. It does not 
appear, however, from the structure of the shoots, that the frnit-bearing shoot is 
weaker than the vegetative. The former is well supplied with supplementary me¬ 
chanical tissne, which is distributed at those points where it is most needed, and 
thus gives it an increase of strength for the fruit-hearing year which fully makes up 
for the difference m xylem development. 

“(2) In the peach the frnit-bearing shoot has more wood than the vegetative 
shoot, and the walls of the wood cells are as thick in the former as in the latter. 

“(3) In general it may bo said that the effect of fruit bearing upon the tissues is 
local. In the apple and pear it is perceptible throughout the 1-year-old shoot; in 
the plnm and peach it is confined to a small area in the immediate neighborhood of 
■faie fruit stalk. 

u (4) The local effects of fruit bearing tend to an increase of cells, with a decrease 
in the thickness and lignification of the walls of the wood cells. The cortex is 
especially enlarged, giving rise in the apple and pear to the swollen condition'of the 
frnit-bearing shoot. 

“(5) In all cases the increase in growth is greatest on the side near the fruit 
Stalk, although the wood in the apple and pear is best developed on the side of the 
lateral vegetative bnd. 

u (&) The local eftect of fruit bearing on the wood cylinder disappears with time. 
Th€HStudy of apple shoots that had borne fruit during their first year showed that 
in the 2 or 4 years following there had been a rapid increase of wood, especially on 
the side of the fruit scar. This side was weakest at the end of the first year. These 
shoots at the end of 3 and 5 years had a better xylem development than shoots of 
the same age that had never borne fruit. 

u (7) Fruit bearing has a temporary local effect upon the lignification of the walls 
of the wood cells. It prevents their lignification, wholly or in part, according to 
their distance from the fruit stalk. The lignification of other cell walls is promoted 
by fruit bearing. In the fruit stalk the greatest part of the tissne has become 
lignified, and in the upper part of the apple and pear shoots there is an abundance of 
well lignified sclerenchyma and hard bast, which ieeither not found in the vegetative 
shoot or only sparingly so/’ 

Respiration of wounded plants, H. M. Eiohaeds (Ann. Bot, 10 
(1896), 2To. 40, pp. 531-582, Jigs. 2 ).—The investigations of Bohm 1 and 
Stich 2 have shown that there was a considerable rise in the amount of 
carbon dioxid produced by potatoes when injured in va>rious ways. In 
a subsequent note Bohm 3 gives as a possible explanation of the 
increased respiration, a traumatic action of the wonnd, the organ not 
depending upon the action of the atmospheric oxygen on the tissue. In 
order to arrive at some definite conclusion regarding this subject the 
author conducted an extensive series of experiments with potato tubers, 

‘ Bot. Ztg., 45 (1887), p. 671. 

» Flora, 49 (1891), p.l. 

*BofcCentbl.,50 (1882), p.200. 
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carrots, red beets, sugar-beet roots, vetch, and cucurbit seedlings, leaves 
of rhododendron, viburnum, and acacia, shoots of veronica and twigs 
of Salix alba . The apparatus principally used was the Pfeffer-Petten- 
kofer respiration apparatus with a modified form of Stich’s apparatus 
for determining the equation between oxygen and carbon dioxid. The 
injury was caused in various ways. Potatoes, carrots, etc., were cut in 
fours, leaves were slit longitudinally, while with the seedlings the liyp- 
oeotyl was split or the root tip was cut off. Immediately after injury 
the parts were washed and partly dried to remove all injured cells and 
to secure turgidity, after which they were subjected to the conditions 
of the experiment. The results obtained are tabulated and discussed 
at considerable length. 

The summary of conclusions as stated by the author is as follows: 

“(1) That after injury to plant tisane there res nits a greatly increased respiration, 
varying in intensity and duration with the character of the tissue involved and 
with the extent of the wounding. This increased activity of respiration, after 
reaching—usually within 2 days—a maximum, falls gradually * a* the wounds heal 
over, to a normal or to an almost normal rate. 

tc (2) That this increased respiration may be ascribed to an effort on the part of the 
plant to recover from the injury by which the ordinary functions of the plant are 
stimulated, thereby demanding and necessitating an increased supply of oxygen. 

“(3) That in large, bulky tissues there is in the natural condition a certain amount 
of inclosed or absorbed carbon dioxid, some of which is given off very suddenly 
during the first 2 or 3 honrs after injury, thereby indicating a seemingly higher 
respiratory activity than in the hours which immediately follow. 

“(4) That, in the plants experimented with, the ratio of the absorption of oxyjya 
and production of carbon dioxid does not vary within very wide limits before and 
after injury, though there 1 b a distinct, if small, increase in the proportion of carbon 
dioxid given off in the letter case. Also, that the amount of oxygen absorbed is 
always in excess of the amount theoretically required for the quantity of evolved 
carbon dioxid.” 

The influence of continued electric currents on the decompo¬ 
sition of carbon dioxid in aquatic plants, M. Thoitvenin (Bev. 

Bot^ 8 (1890), ifo. 95, pp. 435-450, Jigs. 9). —The author has investigated 
the decomposition of carbon dioxid aud liberation of oxygen as affected 
by a weak continuous electric current. Aquatic plants were so placed 
in water charged with carbon dioxid that a current of electricity could 
be passed through them and the oxygen bubbles observed, collected, and 
analyzed. The plants were placed in the sunlight so that the activity 
of the chlorophyll would not be impaired. The plants experimented 
with were J EJodea canadensis, Hyriophyllum spicaium, and PoimogeUm 
per/oliatus. The number of bubbles of oxygen observed was very 
appreciably increased when the plant was electrified, in some cases 
they were given off too rapidly to be counted. 

Two possible objections are raised to the results, namely, the current 
may electrolyze the water, or it may decompose the carbon dioxid in it, 
and in either case oxygen would be given off. These are met with the 
* statement that in no case was the current sufficiently strong for the pur¬ 
pose, 0.0035 amperes being the strongest employed, and when the plant 
15502—No. 9-2 
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was placed in water to which was added a quantity of cliloroform suf¬ 
ficient to suspend the activity of the chlorophyll no gas was liberated, 
even when the current was passed through the plant. 

The conclusions drawn from the experiments show that a continuous 
electric current favors the assimilation of carbon in accelerating the 
decomposition of carbon dioxid in aquatic plants. There is evidently 
an optimum intensity of current beyond which the action of the elec¬ 
tricity may become injurious, but this varies with the individual plant 
and is not constant for a given species. 

Report of the botanist, F. L. Harvey (Maine Sta. Rpt. 1895,pp. 
89-98). —A report is given of the more important investigations of the 
year. A list of about 20 species of weeds is enumerated and all are 
briefly described. Fungus diseases did but little harm during the year. 
An account is given of the second blooming of some pear trees, and 
various suggestions are offered as probable causes of this phenomenon. 
The cause in the particular case under consideration was insect attacks, 
the foliage having been completely destroyed earlier in the season. 

Report of the botanical investigations for the year 1894-’95, Sthffek and 
Schumann (Jahrb. agr. chem. Vers . Stat. Malle, 1895, pp. 98-97). —During the year 
there were made in the botanical laboratory 3,286 examinations of all hinds. Of this 
number 2,645 were seed tests, 591 were microscopical examinations of concentrated 
feeding stuffs, and 50 were bacteriological investigations of water. Of the seed tests, 
which increased over 600 samples from the previous year, 2,156 lots were beet seed, 
an increase in the number of tests of this particular kind of seed of 1,037 samples 
ovhr the previous year. 

In the examination of feeding stuffs it was found that 37 per cent of the samples 
were adulterated with gypsum, sulphate of barium, or inferior feeding stuffs. As a 
rule, the samples of cotton-seed cake and meal were not adulterated. Of the samples 
of peanut meal, 8.82 per cent weie falsified; of rape cake, 40.5 per cent; of flaxseed 
cake, 38.5 per cent; and of rye bran, 54.5 pei cent of all samples were adulterated. 

Miscellaneous notes and descriptions of new species ( V. 8. Dept. Agr., Divi¬ 
sion of Agrostology Bui. 4, pp. 36-39, pis. 3). —Descriptions are given of Paspalum 
ecabrum Scrib., Iohanthus lanceolatus Scrib. & Smith, Tnodia drummondii Scrib. & 
Kearney, Elyvtus robustus Scrib. At Smith, E. intermedins Scrib. <S& Smith, and E. 
angustus Trin., all of which are new except the last. The first 2 species are figured. 
Notes are given on the genus ChoBtochloa Scrib., a new name proposed in place of 
Setaria Beauv., Chamcsrapkis Kuntze, and Ixophorus Nash. 

The genus Ixophorus, F. Lamson-Scribner ( U. S. Dept. Agr., Division of Agros¬ 
tology Bui . 4, pp. 5-7, pis . 2). —The author discusses the synonymy of the genus 
Ixophorus, which has been variously confused with Panicum and Setana. He con¬ 
siders that Ixophorus can not include all the species of Setaria. A revision of the 
genus is given in which 2 species and 1 variety are included. 

On the structure and development of the fruit of Citrus vulgaris, M. Bier- 
MANN (Arch. Pharm885 {1897), No. 1, pp. 19-98). 

The osmotic act i v i ty of the cell in its pharmacological and toxicological rela¬ 
tions with special reference to ammonia and alkaloids, E. Overton {Festschr. 
Ntfurf Get. Zurich, 1896, II, pp. 388-406). 

Concetming the periodical movement of leaves of Mimosa pudica in a dark 
room, I* JFosr (BoL Ztg., 55 {1897), I, No. 8, pp. 17-48). 

Pathological hypertro phy of plant cells, M. Malliard (Rev. gfn. Bot, 9 {1897), 
Pfk. 4% pp. 88-44, pU. R)„—-Notes are given upon the pathological effect of galls on . 
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Concerning vegetable oxidizing ferments, especially in Phytolacca decan- 
dra, E. SchXr (Ftstschr. Xaturf. Ges. Zurich, 189ft, II, pp. 2,>%-2o8). 

The method of attachment and host plants for mistletoe, Haunel {ForsU. 
natunc . Ztschr ., G ( 1897), Xo. 2. pp. pi. 1). 

Sclerotdnia heteroica, M. Woroxin and S. Nawa^hix (Ztschr. Pftansenkrank., € 
(1896), Xo. 4, pp. 199-ztff, pU 1).—Thib is the concluding paper of the authors’ btiuly 
of this fungus. 

Culture experiments with hetercecious rust fungi, V, H. Klkbahn (ZUnhr. 
Pfianzenkrank. , 6 (1806), Xo . 6, pp, 234-rliS ).— This is the concluding number of the 
report for 1896 of investigations on hetercecism. 

Concerning the origin and physiological relations of the root tubercles of 
legumes, L. Hiltner ( Forstl . n at uric. Ztschr6 (1897), Xo, l,pp. 23-Ab ),—A r6aum£ 
of our knowledge relative to the function of the root tnbercles of legumes. 

Concerning parasymbiosis, W, Zopf (Bor. dent hot. Get., 15 {1897), Xo . 1, pp, 
90-92). 

Variation and environment, 0. T. Drury (Gard. Chron., ser. J, 21 (1897), Xo, 381, 
pp. 183,184), 

Native and introduced species of the genera Hordeum and Agropyrum, F. 
Lamson-Scribner and J. G. Smith ( V. S. Dept, Agr ., Division of Agrostology Bui, 4, 
pp. 28-86 ),—Revisions are given of the genera Hordeum and Agropyrum as repre¬ 
sented in the United States. Ten species of Hordeum, one of w hich, If. borealc, is 
new, are known to occur in the United States. In the revision of the genus Agropy- 
zum the authors recognize 23 species and numerous varieties, of which 10 species and 
14 varieties are new. The new species described are Agropyrum raseyi, A. arisonieum, 
A. pari8hii, A, gmelini , A. tetrastadhys, A, albicans, A. spicatum , A. laneeolatum , A. 
pseudorepens, and A. riparium. 

Some American Fanicums in the Herbarium Berolinense and in the herba¬ 
rium of Wllldenow, T. Holm ( U. S. Dept. Agr., Division of Agrostology Bui. 4, pp. 
17-8$, figs. 9 ).—A report is gh eu on certain species of Pauicums in the Berlin and 
Wiildenow herbariums based on a study made by the author in 1894. 

Some Mexican grasses collected by H W. Nelson in Mexico, lB94-'95, F. 
Lamsox-Soribnkr and J. G. Smith ( V. S. Dept. Agr., Division of Agrostology BuL 4, 
pp. 11-16 , pi. 1, figs. 2 ).—A list of species, descriptions of new species, and various 
critical notes on the distribution and economic value of different grasses represented 
in this collection are given. 

A Hut of the grasses collected by E. Palmer in the vicinity of Acapulco, 
Mexico, 1894-'95, F. Lambon-Scribnrr ( U. S. Dept. Agr., Division of Agrostology 
But. 4, pp. 7-11, figs. 4).—K list of species is given, together with statements relative 
to the habitat, distribution, and economic value of grasses in the collection of Edward 
Palmer. A new genus, Fournier*, is figured and described. 

■MlBfrtaHlppfi fungi, S. M. Tracy and F. S. Earle (Mississippi St*. But. 38,pp.IS8~ 
188).—This bulletin is a continuation of Bulletin 34 of the station and contains 
additional fungi which have been observed since the date of publication of that bul¬ 
letin. Since the publication of the previous report, 85 species, %X of which are now, 
have been added to the list, making the total number given in the two lists 198 
genera and 433 species. No attempt has been made to enumerate the fiesfcy fungi, 
and many other important groups have received but slight attention. In the present 
bulletin several species are described for the first time. 

Flowering plants and ferns, J. 0. Willis (The Moemitimn Go. f Xm Xsrk, 18ft, 9 
rots,, pp. IX, 884, and XIIJ f 489, figs. 88).— This work presents in a convenient tax a 
summary of useful and scientific information about the plants met with in tbefeotam 
garden, museum, or field. It treats of morphology, oliarifleatioo, diatribtttfun, nat¬ 
ural history, economic botany, etc., giving such information as is usually m ytai 
Which does next seed the use of a compound microscope for its study. The principal 
part of the book consists of a dictionary in which ail the families and the mere 
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important genera of flowering plants and ferns are alphabetically arranged. The fig¬ 
ures, which on account of the scope of the work are necessarily few in number, con¬ 
sist of floral diagrams of some of the larger families as well as of some groins whose 
morphology is particularly difficult. The principles of morphology, classification, 
and evolution are clearly presented, and the information is for the most part brought 
up to date. Much duplication is avoided by a system of cross references, making the 
book reasonably complete but not bulky. 


ZOOLOGY. 

Four common birds of the farm and garden, S. D. Judd ( U. & 
Dept. Agr. Yearbook 1895 , pp. 405-418, Jigs. 106-109 ).—From an exami¬ 
nation of the stomachs of 213 catbirds, 15 mockingbirds, 121 brown 
thrashers, and 52 house wrens, the author concludes that the wren is 
most, and the catbird the least, beneficial, judging from the proportion 
of animal to vegetable matter eaten. The general character of the 
food of all but the mockingbird he tabulates as follows: 


Food of the catbird, broicn thrasher , and house wren. 



Catbird. 

House 

wren. 

Animal foods 

Per cent. | Per cent. 
10 1 5 

5 i 8 

14 1 2H 

4 12 

2 2 

4 7 

5 1 

Per cent. 

4 

Caterpillars (Lepidoptera). 

Beetles (Coleoptera). 

Grasshoppers, etc. (Orthoptera). 

Bugs (Hemiptera). 

Spiders and thousand-legs, etc. {Arachnida and Mj riapoda). 

Miscellaneous animal food.. 

16 

22 

25 

12 

14 

5 

Total animal food. 

Vegetable food: 

nnltivated fniite______ 

44 | 63 

98 

I 18 8 

1 35 24 

. 3 


Wild fruits. 


Crain_.____ 


UiK^ellRnnniifi vegetable food__*_...._ 


1 

Total a egetable food .. 

55 35 

1 


The 15 mockingbirds were taken during autumn and winter, a time 
when the vegetable is in excess of the animal food. Their stomachs 
contained the skins and pulp of some fruit, seeds of sumach, smilax, 
black alder, poison ivy, Virginia creeper, and cedar; poke berry, mul¬ 
berry, and bayberry, and the remains of spiders, ants, caterpillars, 
beetles, and grasshoppers. 

To protect against the depredations of the catbird upon cherries, 
strawberries, etc., it is suggested that mulberry trees be planted nearby, 
since the birds seem to prefer the latter. Reports indicate that the 
catbird pillages fruit crops less along the seaboard where wild fruits are 
abundant than in the interior where such fruits are scarce; hence the 
growth of wild fruits should be encouraged. 

53*e proportion of animal food to vegetable food eaten by catbirds is 
to vary with the season. From observations in the field the 
WWs to devote themselves to berries rather than insects; but 

l of the stomachs of 13 of the 15 birds watched showed that 
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9 had eaten the orange and black locust beetle. IS of these toeing taken 
from one stomach. 

To determine whether wild fruits are preferred to cultivated fruits 
and noxious insects to beneficial insects, a number of experiments were 
made with captive birds. From these it appears that smooth caterpil¬ 
lars, maggots, ants, and spiders are relished; that beetles of the family 
Lampyridie may be eaten under stress of hunger, and that hairy cater¬ 
pillars, butterflies, honeybees, slugs, sow bugs, and plant lice are not 
relished. Thousand legs may l>e taken. Earthworms were not found 
at all, and the author suggests that these are not eaten by birds, 
including the robin, to such an extent as is commonly supposed. 

With respect to the brown thrasher, more or less similar conclusions 
are arrived at, but the proportion of animal to vegetable food is much 
greater, being 63.33 for the season as compared with 44.53 for the cat¬ 
bird for the same period. 

The bird’s preferences are shown by the fact that of its animal food 
nearly one-half consists of beetles, one-fifth of grasshoppers and crickets, 
a little less of caterpillais, ami one-tenth of sliders and tlionsand legs. 

The vegetable food of the wren, as shown by the table, amounts to 
only 1 per cent, and the author suggests that this may have been taken 
by accident. 

The meadow lark and Baltimore oriole, F. E.L. Beal ( V. H. Dept 
Agr . Yearbook 1895 , pp. 419-430 , figs. 2 ).—The examination of 238 
stomachs of the meadow lark, collected from 24 States, the District of 
Columbia, and Canada, and representing every month in the year, dem¬ 
onstrates that the bird is most emphatically insectivorous, although in 
the absence of its favorite food it is capable of subsisting upon a vege¬ 
table diet. This latter fact, the author points out, renders the bird 
more valuable than if it were exclusively insectivorous, since such a 
capability enables it to bridge over periods of scarcity in its favorite 
food by comparatively short migrations. 

The total amount of vegetable food for the entire year was found to 
be only 27 per cent, 11.1 per cent being corn, 1.8 wheat, and 1.4 per 
cent oats. The greatest amount of grain was eaten during January; 
and during the summer this was entirely replaced by insect food. 
Sprouting grain was not found in a single case. 

Much the greater portion of the vegetable diet consisted of weed 
seeds, and some of these were found throughout the year, except the 
month of May, the greatest amount being found in December, with one 
exception. 

Newly sown clover seed was found in only 6 stomachs out of the whole 
238 examined. Daring harvest the grain eaten amounted to less than 
1 per cent, and during November, when insect food usually begins to 
feil, the grain amounted to only 6 per cent, while weed seeds (Ambrosia, 
Ohamseraphis, etc.) reached as high as 15 per cent. 

For the entire year 71.7 per cent of the food was composed of insects 
and 26.5 vegetable material, the remaining 1.8 per cent being mineral 
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matter. In spite of the fact that insects are not readily found during 
March, December, and January, they formed 73.39 and 24 per cent, 
respectively, of the food of the meadow lark during these months. 
The general character of the animal food is shown by the following 
statement: 


Jinimal food of the meadow lari . 


Per cent. 


Orthoptera (grasshoppers, locusts, and crickets). 

Coleoptera: May beetles, 4 j Rkycopliora, 3 j other forms represent¬ 
ing about 12 families, 3; Carabidap, 7.. 

Lepidopterous larvffi.... 

Hemiptera.„. 

Coleopterous larvae. 

Ants. 

Other hymenoptera (wasps, etc.). 

Spiders, myriapods, etc... 

Other animal matter... 


29.0 

18.0 

8.0 

4.0 

3.0 

3.0 

1.5 

5.0 

.2 


Total animal matter. 


71.7 


In the case of the Baltimore oriole examination was made of 113 
stomachs of birds collected from 12 States, the District of Columbia, 
and Canada, and ranging from Massachusetts to Kansas and North 
Dakota. All were, with one exception, taken during the months from 
April to August, inclusive. The following table shows the approximate 
percentage of the principal animal food for the 6 months: 


Food of the Baltimore 




April | May. June. Jul\. August , 6 months. 


Caterpillars. 

Beetles; 

ElateridfP. 

May beetles. 

Chrysomelid®. 

Rhyncophora. 

Carabidte. 

Hymenoptera.. 

Ants (mostly Oamponotns).. 

Hemiptera. 

Dfatora.. 

Orthoptera. 

Solders... 


j Per cent. Per cent. 
25 25 


12 I 


Per cent 
25 


Per cent Per cent. Per cent. 

12 ., 81 


10 L 

4 . 
4 


11 


17 

12 


Per cent. 
34.0 

4.5 

3.5 
3.0 
2.0 

.5 

11.0 


6.0 


6.0 


For the 6 months 83.4 per cent of the total food was animal and 16.6 
per cent vegetable. 

Among the noteworthy facts are the proportion of caterpillars eaten, 
the taste shown for wireworins (Elateridae) and the very small propor¬ 
tion of useful insects (Garabid«e) destroyed. 

A still further remarkable fact is that among the Hemiptera are 
included scale lice and plant lice. The former were found in 8 and the 
lather in 4 stomachs. 

Out home birds, B. H. Warren [Pennsylvania Sta . Rpt. 1895, pp. 

—In this largely compiled report the author treats very popu- 
; hrt f the more common birds of prey, sparrows, and warblers included 
300 avian species and subspecies recorded either 
m transitorv visitors in the State. The nromiscuous 
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shooting of birds of prey and the destruction of plumage birds is depre¬ 
cated. The wholesale destruction of the English spairow is not 
advised, for fear that many of the iioninjurioiis birds may be mistaken 
for it The payment of bounties for biids by the State is discount? 
rtanced, for it has been learned from correspondence that a large num¬ 
ber of birds condemned by many farmers ami sportsmen as injurious 
are not guilty of the harm attributed to them. 

Of the hawks, the sparrow hawk (Faleo sparverim ; is accredited 
with doing much good by destroying large numbers of held mice as 
well as great numbers of grasshoppers and other insects. The little 
harm the bird does in catching a few chickens dming its breeding 
season is believed to be more than recompensed by the good that it does. 

The food of owls consists largely of small quadrupeds, and, with the 
exception of the great homed owl and possibly also the barred owl, all 
the owls occurring within the State (some 10 species) are worthy of 
the fullest protection. 

The good that the warblers—some 40 of which occur in the State— 
might do if protected instead of being killed for their plumage is shown 
by citing the great loss from insect ravages in the United States in 
general, and in several States in particular. For Pennsylvania, the 
author thinks, a conservative estimate for such loss would be about 
#5,000,000. 

Investigations concerning the contents of the stomach of the rook (Corvus 
frugUegns), M. Houle ung ( Tcrs. St at. Pfianzenschuts, Halle, 7 (189J) y pjt. 3-26). 

Birds as protectors of orchards, E. H. Fokbush (JBpt. Ontario EnU &or. 1895, pp. 
52-62, Jigs. 5; repr. from The Museum). —Notes on the food of birds a* determined by 
examinations of stomachs and otherwise. 

A preliminary list of the birds of Wayne Comity, Ohio, H. C. Obkrhoi^KK. 
{Ohio Si*. Bui., took. *er., rot. 1, So. 4, pp. 242-654, figs. 31). —Descriptive and critical 
notes are given on 183 species of birds known to inhabit the region indicated, 
together with a hypothetical list of 82 others which are thought to be occasional 
visitors. 

METEOROLOGY. 

Arizona weather, E. M. Boggs {Arizona Bta. Bui. 30, pp. 38). —Sum¬ 
maries of observations on temperature, pressure, precipitation, humidity, 
evaporation, sunshine, and wind movement in the vicinity of Tucson and 
at other points in the Territory during about 4 years ending June, 1806, 
are tabulated and discussed, the data being compared with similar data 
obtained at important cities in other parts of the United States. 

The most notable feature of the climate of Arizona is the deficiency 
of moiBture. 

“Not only is the rainfall of southern Arizona very light, but it occurs on very few 
days of the year. The winter months are especially free from rainy da^s. . . . 

“The maximum winter temperatures of southern Arizona are very nearly the same 
as those of the Gulf States. Those of summer are considerably higher, but the [low] 
relative humidity shows unmistakably why the summer climate of Arizona is far less 
trying than that of the States bordering on the Gulf of Mexico. Thus the June tem¬ 
perature of 107° at Tucson with relative humidity at only 22 per cent is far prefer¬ 
able to that of cities with temperatures of 85 to 95° and humidity at 65 to 83 per 
cent. « . , 
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u In common with tho arid region in general, Arizona usually experiences a large 
daily range of temperature, [hut this also] is mitigated to a great extent by the 
prevalent low degree of humidity/ 7 

The percentage of sunshine (77) was higher at Tucson in 1893 than at 
any of the 21 stations reporting that element in that year. 

Meteorological observations, W. S. Sweet see, (Pennsylvania 8ta. 
Bj?t. 1895, pj). 268^272, 288-325 ).—The meteorological work of the sta¬ 
tion in 1895 was u merely a continuation of the work of preceding years, 
including the observations usually called for by the United States 
Weather Bureau, upon atmospheric conditions, and also observations 
upon soil temperature at various depths, and upon the daily duration 
of sunshine. 1 * (E. S. B., 6, p. 701.) Monthly summaries of observa¬ 
tions are given in the body of the report, and the detailed record in an 
appendix. The annual summary is as follows: 

Summary of meteorological ohservatienb, 1895 . 


1 Year 1895. 

Growing season 
(Apr. to Sept., 
1895). 

Barometer (inches): 

Mean...... 

i 

. 30.306_ 

47.6. 

96 (Jidy 19). 

IS (Apr. i). 

20 2. 

30 (Sept. 2). 

70.5. 

2s 01. 

2.79 (May 20,. 

7J. 

52. 

74. 

5 h. 37 nu 

May 29. 

Sept. 20. 

Highest..... 

. 30.796 (Feb. 24). 

Lowest... 

99,4*ia . 

Teanperatnre (° P.): 

Highest. 

Lowest.. 

J 50.6. 

. 06 (July 19)... 

. —4 (Dee.4). 

. 18.3_ 

Greatest daily range-...-.... 

Least daily range. 

Ham daily relative humidity (per cent). 

Rainfall (inches): 

Total. 

Greatest monthly. 

Greatest daily... 

Humber of days on which 0.01 in. or more of rain 
fell. 

Mean percentage of cloudiness. 

Humber of daj h on which cloudiness averaged b0 
per cent or more. 

Average hours of sunshine j>er day. 

Wind (miles): 

. 36 (Feb. 17, Sept 2). 

. 3 (Apr. 11, Dee. 1) . 

. 79.9. 

. 42.1. 

9.5 . 

2.5 . 

125. 

53. 

150. 

1 

* 30.281. 


I 35 (Feb. 11, Deo. 13)_ 

Greatest dally movement. 

492 (Feb. 22). 

Pint frost in fall . 

1 

Principal periods of crop development 


Wheat: 

, Corn—Continued, 


Seeded, September 4-14, 1894. 

Husking begun, October 1. 

In bloom, May 31. 

Potatoes: 


Ripening, June 14-18. 

rianted, April 26-May 3. 

Cut, July 1-6. 

Harvested, September 6-13. 

Oats: 

Grass: 


Seeded, April 10-19. 

In bloom, June 13. 


Ripening, July 13-17. 

Cut, June 18-28. 


Oat, August 6-9. 

Clover: 


bom: 

Cut, June 14-16. 


Planted, May 3-10. 

Second crop in bloom, August 2. 

,€M* September 13-36. 

1 











































soils. 756 

Determination of atmospheric ozone on Moat Blanc, M. ns Thierry (Compt. 
Send., 124 {1857), Xo. 9, pp. 4G0-4GS). 

The gases of the atmosphere: The history of their discovery, W. Ramsay 
{London: Macmillan if- Co., 189G, pp. >40; nottd in Satun. 57 {18 r *7 i, Xo. 1448 , p.435). 

Report of the International Meteorological Congress at Chicago, Illin ois, 
August 21-24, 1893 ( V. S. Dept. Jgr.. Weather Bureau Bui. 11, pi. 3. pp. 387-772, 
pis. IS, Jig. 1). —This report 1 is edited by O. L. Fassig, and contains tlie following 
articles: The climate of the United states, by H. A. Hazen; the climate of the West 
Indies, by M. Hall; the climate of the City of Mexico, by M. I3ure< ua; the climate of 
the British Islands, by C. Harding; the climate of the Netherlands, by M. Snellen; the 
climate of Denmark, by A. Paulsen; the climate of Norway, hj H. Mohn; the devel¬ 
opment of climatology in the German Empire, by H. Meyer; references to sonrees of 
information relative to the climate of Ausfria-Hnngaiy, 1>\ J. Tlann; meteorology 
of the Italian Mountains, by F. Denza; the climate of the Malay Anhipelago, by 
J.P. Van der Stok; the climatology of southern and western Asia, by M. L. Dallas; 
historical sketch of instrumental meteorology, by E. Gerland; the relative merits of 
anemometers in general use, by W. H. Dines; relative merit-, of the vaiious types 
of registering maximum and minimum thermometers, by D. Draper; on the construc¬ 
tion of registering air thermometers to replace the ordinary alcohol and mercurial 
thermometers, by A. Sprung; observations of solar radiation—how best made and 
compiled, by O. Schwolson; the study of the upper atmosphere by means of balloons, 
by V. Kremser; observations of atmospheric dust, b\ .1. Aitken: the study of the 
upper atmosphere from observations on mountain stations, by J. Hann; the study of 
the upper atmosphere by means of clond observation^, by Vettra; cloud photography, 
by A. Angot. 


SOUS. 

Soil ferments important in agriculture, II. W. Wiley ( U. 8. Dept. 
Agr. Yearbook 1895 7 pp. (>9-102 7 Jigs. 2). —A general discussion of the 
vital activity of the soil, especially the fixation of nitrogen by the soil, 
nitrification, and the assimilation of nitrogen by leguminous plants in 
symbiosis with microorganisms, with suggestions regarding the appli¬ 
cation in farm operations of the scientific discoveries along these lines. 
The importance of further study in this direction, with a view to finding 
methods for securing “the greatest activity of the beneficial organisms 
and the least activity of the inimical ones,” is pointed out. 

The progress of nitrification in the soil is illustrated in a diagram 
showing the results of observations on a culture inoculated with organ¬ 
isms from an Alabama soil. 

"The diagram shows that no action took place during the first two weeks after 
seeding. During the third week there was a vigorous evolution of nitrons acid, with 
only a trace of nitric acid. During the fourth week, attending a depression of tem¬ 
perature, the bacterial action was less active. During the ftith week both the nitrous 
and nitric organisms were active, attending a considerable rue of temperature. 
After the fifth week the nitrons acid l>egan rapidly to disappear, being converted 
Into nitric acid. The horizontal position, however, of the continoons line shows 
that no additional nitrous acid waa formed from the ammonia during the sixth week. 
Daring the seventh week there was no activity cither of the nitrons or the nitric 
ferment. Daring the eighth and uinth weeks both ferments were again active, the 
nitrons aeid being converted into nitric as soon as formed. 7 ’ 


*F©r notices of i>apors in parts 1 and 2 of this repoifc bee E. to. R., 5, p. 10b6; 6, pp. 
607,618, $39,695; 7, pp. 280,285. 
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Another diagram shows “that there is in general quite a marked 
agreement between the rate of nitrification and the degree of temper¬ 
ature.’ 7 

Soil temperatures, W. S. Sweetser (Pennsylvania 8ta. Bpt. 1895 , 
jpp. 273-287,326-349 ).—A record is given of tridaily observations dur¬ 
ing 1895 with thermometers at the surface and at depths of from 1 to 
24 in. 

The following is a summary of observations during the growing 
season: 


JSoil temperatures, April to September, 1895. 


Depth. 

Highest. 

Lowest. | 

Daily 

mean. 

Mean 

daily 

range. 

' 

Greatest daily 
range. 

I Deg.F. 

At surface. 101.0 (July 18).... 

1 in. deep. 89.5 (July 1). 

Sin. deep.i 83.0 (July 19).... 

6iu. deep.• 81.0 (July 19)... 

12in. deep.! 77 0 (July 19).... 

*24 in. deep. 73.0 (July 21).. . J 

Deg F. 

31 (Apr. 3). 

33 (Apr. 3). 

34 (Apr. 3). 

36 (Apr. 13). 

38 (Apr. 12,13)....! 

39 (Apr. 1,13,14).. 

64.5 

63.3 
64.0 
63.2 

61.4 

Deg.F. 

9.42 

7.74 

5.73 

3.82 

1.32 

.25 

Deg.F. 

26.0 (July 10). 

18.0 (June 21). 

11.5 (June 21). 

8.5 (June 21). 

4.5 (June 10). 

1.0 (Apr. 17). 


Origin, value, and reclamation of alkali lands, E. W. Hilgard ( U. 8. Dept. Apr. 
Yearbook 1895, pp. 108-122, pi. l,figs. 5). —A discussion of the occurrence, characteris¬ 
tics, and injurious effect of alkali soils; influence of irrigation on the movement of 
alkali; composition of alkali salts; the utilization and reclamation of alkali lands; 
and crops suitable for alkali lands. 

On the origin of humus, S. Bknni ( Inaug . Dias. Giessen, 1896, pp. S3; Ztschr. 
Xatuno., 69, pp. 145-176; Bot. Centbl., 69 (1897), J So. 3-8, p. 88; Chem. Centbl1897,1, 
No. 1, p. SI). 

Humus in its relation to soil fertility, H. Snyder ( V. 8 . Dept. Agr . Yearbook 
1895, pp. 131-14 ?).—The nature and fnnetions of humus are explained, and its influ¬ 
ence on temperature, tilth, permeability, absorptive power, weight, and color, and on 
water, nitrogen, phosphoric acid, and potash contents of the soil is discussed. 

The influence of various moist soils on the growth of plants, Persekb (Fuhling’s 
landw. Ztg., 46 (1897), Xo. S, pp. 75-78). 

The exhaustion of an originally very fertile soil by a long-oontinued system 
of soil robbery, M. Maerckkr ( Jahrb. agr. chem. Vers. Stat., Halle , 1895 , pp. 79-86).— 
An account is given of the system of farming without manure which has been prac¬ 
ticed on the Oldenburg marsh soils since 1659, condensed from Zusammensetzung und 
DUugerbediirfnis Oldenburger Marscherden und deren Bewirtschaftung, M. Maercker. 
Paul Party, 1896. 

The effect of shading the soil (Soi. Amer., 76 (1897), Xo. 7,p. 101). 

Cultivation of heavy soils, T. Hoppenstedt (Die Kultur dts schweren Bodene. 
Berlin: Paul Parey, 1897). ^ 

Reasons for cultivating the soil, M. Whitney ( U. S. Dept . Agr. Yearbook 1895, 
pp. 188-130 ).—How water enters the soil is explained and the principles and effects 
on the water content of the soil of plowing, subsoiling, cultivating, underdraining, 
and irrigation are discussed, the whole being summed up in the statement that u the 
object of all cultivation, in its broadest aspect is to maintain, under existing climatic 
conditions, a uniform and adequate supply of water and air in soils adapted to dif¬ 
ferent classes of plants. This is the object alike of plowing, subsoiling, cultivation, 
undekdrainage, and irrigation; they are all processes to he used in maintaining 
moisture conditions for the growth of crops.” 
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On the cultivation of the soil, TAKCfcfi (Finding’s landw. Ztg., 40 (1887), Xa. 4, 
pp. 98-106). 

Moors and moor culture In Bavaria, A. Baumann (Fortll. naturw. Ztnchr., 6, 
(1897), Xo. S, pp. 69-89). 


J fER TM ZEB B. 

Some Pennsylvania peats, W. Frear and E. J. Haley ( Penrutyl - 
vania Sta. Itpt. 1895, pp. 11^-156 ).—The character, extent, and reclama¬ 
tion of peat bogs in the State are discussed and analyses of 13 samples 
with directions for use as fertilizers are given. In the dry matter of 
the samples examined the ash ranged from 5.3 to 95.54 per cent, nitron 
gen from 0.12 to 3.42 per cent, phosphoric acid from 0.10 to 0.39 per 
cent, potash from 0.05 to 1.96 per cent, lime from 0.88 to 11.62 per cent. 

“In general, it may be said that to buy the nitrogen, phosphoric acid, and potash 
present in a ton of the dry matter of these peats, even buying the cheapest materials 
rated good, would require, without considering bagging, freight, and commission, 
from $2.50 to over $15 

“These data show that we possess in this State many peat beds whose economical 
use is well worth the most careful consideration, despite the great cost of handling 
fertilizers so bulky and dilute. ... If the peat already contains considerable silt 
rich in lime, all it needs is to be thrown up in heaps to drain and allowed to stand 
exposed to the air, the longer if lower oxids of iron and sulphids are present. 

“If, however, as is commonly the case, lime salts are deficient, the muck must be 
composted.” 

Directions are given for making alkaline composts and composts 
with stable manure. 

Investigations on the foraging powers of some agricultural 
plants for phosphoric acid, L. H. Merrill and W. EL Jordan 
[Maine Sta. Bpt 1895, pp. 10-18, pi*. 5, fig. i).—This is a continuation 
of work began in 1893 (E. S. B., 6, p. 709). The plan of the experiment 
was the same as that previously followed. The phosphates compared 
were (1) acidulated Florida rock (14.97 per cent soluble phosphoric add, 
16.9 available, 3.7 insoluble); (2) crude, finely ground Florida rock 
(32.88 per cent phosphoric add); and (3) phosphate of iron and alumina 
(49,58 per cent of phosphoric acid, 42.77 per cent soluble in ammonium 
dtrafce). 

“Bight species of plants were chosen, representing 4 orders: Peas and clover 
(Legununoese), turnips and mta-bagas (Crucifer®), barley and corn (Granine*), and 
tomatoes and potatoes (Solanaee®). 

“Ninety-six boxes were need, 12 for each kind of plant. In the first box the acid 
rock was used; in the second, the crude rock; in the third, the phosphate of iron 
and alumina; in the fourth, no phosphate. The next 4 boxes were treated in the 
same manner, and so on to the end. Thus it will lie seen that for each kind of plant 
there were 3 boxes which received the same treatment. 

“Twenty grams of the crude Florida rock, containing 6.576 gm. total phosphoric 
arid, were used for a single box. Of the other phosphates sncli quantities were used 
as contained the same total amount, 6.576 gm., of phosphoric acid. 

“To each box were also added 10 gm. sodium nitrate, 5 gm. potassinm chlorid, 
and 5 gm. magnesium sulphate. To the boxes containing the phosphate of iron 
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and alnmina and to tliose containing no phosphate were also added 10 gm. calcium 
sulphate. . . . 

4 ‘The expeiirnents were continued through 3 periods. In the first period the bar. 
ley matured its heads and many of the pea pods were well filled. The second period 
extended through the shortest days of the winter, when the lack of sun and the lower 
temperature were unfavorable to the best development of the corn and tomatoes. 
The third period was made shorter than the others, and none of the plants reached 
their lull development.” 

The (lata, which are given in tables and diagrams, are thus sum¬ 
marized : 

'^1) All the plants receiving the phosphate of iron and alumina show a gain over 
those reoeiv ing no phosphate. This effect was most marked with the coin, the yield 
being 3 timers as great as where no phosphate was used. The weight of the tomato 
plants was doubled. The turnips and mta-bagas responded vigorously, the crop of 
roots being donbled. On the other hand, the peas and potatoes gained but little 

“ (2) All the plants receiving the insoluble Florida rock show a gain over those to 
which no phospate was given, the crops of clover, mta-bagas, corn, tomatoes, and 
rnta-bag«i roots being more than doubled. The barley, potatoes, and especially the 
potato tuheis, gained but little. All the plants showed a gain over those receiving 
the phosphate of iron and alumina except in the case of the barley, corn, turnip 
roots, and potato tubers. 

“(3) All the plants were benefited by the addition of the acid rock. The barley 
and corn show thp most marked increase, the yield being double that from the crude 
rock. The ruta-bagas and the turnips derived nearly as much benefit from the erode 
rock as from the acid rock. 

“The effect of the acid rock was very marked with all the plants grown, those 
receiving it in nearly all cases at once taking the lead and keeping it to the end. 
The plants were darker green in color, ami the tubercles, which were developed on 
the roots of nearly all the leguminous plants, were larger and much more numerous. 
It was noticeable, however, that in some cases, especially with the clover, turnips, 
and rota bagas, the good ejects of the acid rock were more marked during the first 
few weeks of growth than at a later stage, when the roots had become more fully 
dev eloped and bad begun to forage for themselves. It would appear that the young 
plants feed but little upon the insoluble phosphates; but that the organic acids 
present in the sap of the rootb exert a solvent action upon the insoluble phosphates 
in the soil, gradually converting them into available forms.” 

The results indicate that although the soluble phosphoric acid was 
the most available the insoluble forms were used to a considerable 
though varying extent by the different plants. The solubility in ammo* 
mum citrate was not a true measure of the availability of the phos¬ 
phoric acid to the plants. “The ability to appropriate water-insoluble 
phosphoric acid appeared with some species of plants to greatly 
increase as the plants developed/’ 

The fertilizing effect of the nitrogen of different green manuring 
plants, M. Maebckeb ( Jahrb. agr. client. Vers. Stat. Halle, 1895, pp. 
40,41 ).—Equal amounts (1.5 gm.) of nitrogen in the form of nitrate of 
soda, Lathyrus syhestris ucagneri, alfalfa, red clover, and esparoet were 
applied to white mustard grown in pots on sandy soil. The effective¬ 
ness of the green manures was in the order given above and appeared 
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to correspond with the proportion of amid nitrogen which the plants 
contain, as shown in the following table: 

Proportion of total nitrogen in different crop* in Jot m of amid < o in pounds. 

Pirftnt 


Lathyrus xglrtutris leaguen ... 21. 2 

Alfalfa.28,1 

Red clover. id. 1 

Esparcet. 11.3 


Experiments with, various manure preservatives, M. Maercker 
and ScHtJLTZE (< Jahrh . agr. chem.Yern. Stat. Halle , JS9J, jtp. 32—10 ).— 
In these experiments, which were begun in 1894, 0.5 tg. of cow dung 
was mixed with 1.75 kg. of urine, the object being to make the ratio of 
urine nitrogen to dung nitrogen 8:1. As an absorbent 0.5 kg. of jteat 
was used and the following preservatives were added in different cases: 
Superphosphate, potassium fluorid, Bulphurie acid, and lime. The inaiu 
results are given in the following table: 

Loss of nitrogen from manure in percentages oj the original nitrogen. 


Manure and presen ativ e used. 


. 

Cow manure and urine....».... 

Manure mixture (cow dung 0.5 kg , urine 1.75 kg., and peat 0 5kg),.. 
Manure mixture witi 12.41 gm. imperphoephatea (1 lb per head dothI.. 
Manure mixture with 49,64 gm. superphosphates (3 lbs. per head rUih).[ 
Manure mixture with 1.087 gm. potassium fluorid.. 

Manure mixture with 5.185 gm. potassium fluorid- 
Manure mixture with £ per cent sulphuric acid.. 

Manure mixture with 1 per cent sulphuric aaid . 

Manure mixture with 56.2 gm. caustic lime.... 


After 

After 

After 

*> 

r » 

1» 

m<mthb 

iimntliH 

months. 

P* r rent 

Pi r ct nt 

Percent 

8 8U 

26 36 

M 83 

18 51 

47.10 

55.89 

u r» 

20.11 

17 92 

9 17 

18,59 

12.70 

2.43 

7.89 

.97 

3.88 

6 96 f 

.21 

8.39 

1X22 

4.82 

1.89 

5.82 

1.4$ 

3.76 

4,05 

8.79 

14.85 

16 U 

11 55 


It will be observed that the loss is large from both the dung and the 
mixture of dung and urine, amounting in the latter case to 55.69 per 
cent in It) months. The addition of peat had a very decided influence 
in reducing the loss. It is explained that the increase of nitrogen after 
10 months in this case is due to the fact that the j>eat caused the manure 
to become acid and it absorbed nitrogen compounds from the air. 
Soluble phosphoric add in the amounts usually applied in practice $ lb. 
per head of cattle, adds nothing to the preservative effect of the peat. 
The larger application, however, was very effective. The same was 
true of the fluorid and sulphuric acid. 

The behavior of the lime was somewhat remarkable. Immediately 
after it was added there was a very strong odor of ammonia, but the 
loss of nitrogen was not very great. After 6 days it amouuted to 6.15 
per cent of the original nitrogen, after 36 days to 8.29 per cent, after 57 
days 14.85 per cent, and after 161 days 15.13 per cent. During the 161 
days the loss was thus less than from the mixture of dung, urine, and 
peat without preservatives. 
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Vegetation experiments at this station have shown that the albumi¬ 
noid nitrogen of manure has very little fertilizing effect, while the nitro¬ 
gen in urine stands between ammonia salts and nitrates in this respect, 
and the amid nitrogen is about as effective as the nitrogen of the urine. 
For this reason the effect of the different methods of treatment upon the 
forms of nitrogen in the manure was studied in the experiments here 
reported. It was found that under the influence of putrefaction there 
was a decrease of albuminoid nitrogen and an increase of amid nitrogen 
in every case during the first 16 days, but that thereafter under the 
influence of microorgan isms there was generally an increase of albumi¬ 
noid nitrogen, this increase being especially marked in case of the lot 
to which lime had been applied. The lime, therefore, in spite of its pre¬ 
servative effect, reduced the fertilizing value of the nitrogen of the 
manure. It favored the production of ammonia and probably as a con¬ 
sequence nitrification. The opposite results in these respects were pro¬ 
duced by the use of sulphuric acid, the larger application of which 
preserved the manure about in its original condition as regards ammo- 
niacal and nitric nitrogen. The phosphoric acid produced an effect 
intermediate between that of the lime and the sulphuric acid. Although 
the largest amounts of nitric nitrogen were not produced in the cases of 
the last two preservatives, the largest amount of readily available nitro¬ 
gen was present in the manure treated with them, as shown by analysis 
and by vegetation experiments with white mustard. The more impor¬ 
tant data of these experiments are given in the following table: 


J Effectiveness of nitrogen in manure treated in different ways . 


Kind of manure and treatment. 

Amount 
of total 
nitrogen 
theoret¬ 
ically 
available. 

Relative 
effect¬ 
iveneaeu 

TiTtiaetfl of anrio,___....___....____ 

Per oent. 
100.00 
15.08 
38.19 
53 53 
54.46 
59.90 

100.0 
6.5 
20 4 
48 6 
51.7 
86.1 

l(ianrs vyitiioiit treatment_,__ 

Manure treated wrcth the smaller amount of phosphoric acid .. ....... 

Manure treated with the larger amount of phospnonc acid............ ...... 

Manure treated with the smaller nf ^niphnrm ...... ........... 

Manure treated with lime....... 



It appears from these experiments that when manure is not properly 
preserved a considerable part of the nitrogen is lost and the theoretical 
effect of that which remains is not obtained. It is advisable, therefore, 
when preservatives are employed to use them liberally. 

The loss of nitrogen in barnyard manure in the heap, M. 
MabrokEB {Jaforb. agr. chem. Vers. Stat. Salle, 1895, pp. 77, 78 ).— 
In a sample of manure kept in a barrel with a loose cover for 
months, the percentage of total nitrogen in albuminoid form 
increased from 89.73 to 88.81, and the nitrogen in other forms decreased 
from 4037 to 11.19 per cent. In manure stored in heaps in the ordinary 
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•way the available nitrogen decreased in 2 J months from 21.56 to 5.94 
per cent. 

Pot experiments with these two manures on white mnstard grown on 
sandy loam soils showed that the fertilizing effect in case of the first 
was very small, and in case of the second practically nil. 

Experiments on the fertilizing effect of barnyard manure anfl 
of its different constituents, M. JLlerckeb. (Jahrb . agr. clem. Vers. 
Stat. Salle, 1895, pp. 41-56 ).—Experiments on oats grown on sandy 
loam and on white mnstard grown on sandy soil in pots to determine 
the influence of various kinds of dung upon the fertilizing effect of 
the nitrogren of nitrate of soda and urine are reported in detail. The 
results show that the dung contains microorganisms which rapidly 
destroy nitric and other available forms of nitrogen, so that it often 
happens that soils fertilized with such manure will produce less than 
unfertilized soil. The action of different kinds of dung in this respect 
is very variable. The reducing effect of horse dung was greatest and 
of sheep dung the smallest of the different kinds tested. 

Experiments on white mustard in which nitrate of soda was applied 
at the same time with horse dung and 2 and 4 weeks after show 
that the reducing effect of the dung upon nitric nitrogen probably 
reaches the minimum in about 5 weeks, although it does not entirely 
disappear within 3 or 4 months. 

The action of the different constituents of barnyard manure 
(urine, dung and straw), alone and in mixtures, M. Maerckbr 
{Jahrb. agr. eke ». Vers. Stat. Salle, 1895, pp. 69-77 ).—Cattle dung and 
urine and wheat straw separately and combined were compared, in pot 
experiments, with nitrate of soda and with no manure on oats, followed 
by white mustard grown on a sandy loam soil and on white mustard 
g rown on a sandy soil. The data are tabulated and discussed at some 
length. The results clearly indicate that the addition of straw reduces 
the effectiveness of the manure, the injurious effect being greater the 
larger the amount of straw added. The use of excessive amounts of 
straw as litter is condemned on the ground that it not only lowers the 
effectiveness of the nitrogen of the manure, but also injuriously affects 
that of the soil and of other nitrogenous fertilizers that may be applied 
with it. 

Tests on oats on sandy soil in 1894 and rye on loam in 1894^95 led to 
the conclusion that the after effect of the difficultly soluble nitrogen of 
manure is comparatively very small. 

Experiments on the fertilising effect of phosphoric acid and 
nitrogen in peat and excrement mixture, and in poudrette, 
U. Maerckbr, H. Steffek, et al. (Jahrb.agr.ekem.Yen. Stat.Salle, 
1895 , pp. 5-8 ).—An account is given of 3 pot experiments with white 
mustard on Bandy soil with 3 samples of peat and excrement mixture, 
1 of which was acidified, and 3 samples of poudrette. The results show 
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that taking water-soluble phosphoric acid as 100, the effectiveness of 
the phosphoric acid in the peat and excrement mixture was 00.0 and in 
the poudrette 36.S. Analyses of the plants showed that if the amount 
of phosphoric acid assimilated in case of the soluble phosphoric acid 
be taken a* 100, the amount assimilated in case of the mixture was 
90.2 and in case of the poudrette 44.8. There was little difference in 
the fertilizing effect of nitrogen of the two kinds of manures. Taking 
nitrogen of nitrate of soda as 100, the effectiveness of the nitrogen of 
the mixture, in the light application was 02.2, in the heavy apiffication 
49.1; poudrette in the light application 34.1, in the heavy application 49. 
The alter effect of the nitrogen was quite marked, and very nearly the 
same in each ease. 

Perchlorate as a cause of the injurious effect of nitrate of soda 
on rye, B. Sjoljlema [Chan. Zty{1\96 )jXo. 101,pp. 100% lOOj ).— 
The injurious effect of nitrate of soda has been noted by a number of 
observers 1 and several explanations of it have been suggested, among 
others, that the injury was due to a deficiency of rainfall insulting in 
the soil solution of nitrate becoming too concentrated. The author 
observed, however, that of parallel plats of rye receiving different kinds 
of nitrate of soda some were seriously injured while others were not so 
affected, indicating that the injury was due to some constituent of the 
nitrate itself. A chemical examination of samples of nitrate which 
had been found to be very injurious to rye revealed the presence of 
considerable percentages of perchlorate, ranging from 0.94 to 6.79 per 
cent. 

For the determination of perchlorates 100 gm. of the nitrate was dis¬ 
solved in 500 cc. of water. In 30 cc. of this solution chlorin was 
directly determined by titration with silver solution, and a second aliquot 
of 50 cc. was evaporated to dryness, carefully ignited, dissolved in 
water, and the chlorin determined as in the first. The difference 
between the first and second determinations was taken to represent 
the chlorin due to perchlorates. Tests of the method on pure salts indi¬ 
cated that it gave quite accurate results, although there was danger of 
error due to volatilization of chlorin. 

The results of analyses indicate that the perchlorate is in the form of 
potassium perchlorate. Tests of the effect of potassium and sodium 
perchlorate on the germination and upon the young plantlets of rye 
are also reported. The number of seeds germinating was not affected, 
but the growth of the plantlets was retarded and frequently altogether 
checked by small percentages of perchlorate. A one-half per cent 
solution was sufficiently strong to bring about this result. Pure nitrate 
also checked growth, but to a much less extent. 

Pot experiments are reported, in which different amounts of potassium 
and sodium perchlorate, mixtures of sodium nitrate and potassium per¬ 
chlorate. and pure sodium nitrate and commercial sodium nitrate con¬ 
taining perchlorates were applied to rye. The injurious effect of the 


1 A Stntzer, Dewfc. landw. Press®, 23 (1896). No. 66. p. 592 (E. S. E., 8. p. 391), 
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perchlorate was evident within a few weeks after the beginning of the 
experiments, although no such effect was observed where no nitrate or 
only pure nitrates were used. The maximum amount of perchlorate 
which can be applied to rye without injurious effect was not determined, 
but this is to be made the subject of further investigation. 

Experiments with soluble, reverted, and insoluble phosphoric 
acid, E. IT. Hess (Pennsylvania tiUt. Rpt. 1805, pp. 157-210). —This is a 
continuation of experiments carried on since 1883 on 13 twentieth-acre 
plats (E. S. II., 3, p. 401). They u were made upon the ordinary four- 
course rotation of this section, viz, wheat, grass, corn, and oats, the fer¬ 
tilizers being applied to the wheat and corn, and were preceded by an 
unmanured oat crop upon all the plats in 1883 tor the purpose of testing 
the uniformity of the soil.” 

The results are tabulated in detail and may be summarized as follows: 

“ Wheat. —Taking tlic average for the 3 yeais, 18fc4,1888, and 1802. insoluble plioa- 
phorh avid in th*‘ form of ground Pone, was lirst in the yield of grain and htraw, 
insoluble phosphoric a< id in the form of ground South Carolina rock second in grain 
and straw, no phosphoric acid third in grain and iiftli in straw, reverted phosphoric 
acid in the form of dissolved bonebluck tieated with an equal weight of lime fourth 
in grain and third in straw, and soluble phosphoric acid in the form of dissolved 
honehlack fifth in grain and fourth in straw. 

u frrwss.—Taking the average for the 3 years, 1885, 1889, and 1893. insoluble phos¬ 
phoric acid (ground bone) was lirst, reverted second, boluble third, and insoluble 
(South Carolina rock) fourth. 

11 Com. —Taking the average for the 3 years, 1880,1800, and 1894, insoluble phos¬ 
phoric acid (ground bone) was first in the yield of grain and stover, reverted second 
in grain and third in stover, soluble third in grain and second in stover, and insolu¬ 
ble (South Carolina rock) fonrth in grain and stover. 

“ Oats. —Taking the average for the 3 years, 1887,1891, and 1895. insoluble phos¬ 
phoric acid i ground bone) w as lirst in the yield of grain aDd straw and weight per 
bushel, insoluble (South Carolina rock) second in grain and straw and fonrth in 
weight per bushel, reverted third in grain, fourth in straw, and second in weight 
per bushel, no phosphoric acid fourth in grain and fifth in straw and weight per 
bushel, soluble fifth in grain and third in straw and weight per bushel.” 

The conclusions reached are as follows: 

“(1) Soluble phosphoric acid is too expensive to be used by farmers having a lime¬ 
stone soil similar to the one on which this experiment was wade, since fully as good 
results can be secured by the use of the much cheaper insoluble form. 

“(2) Insoluble phosphoric acid in the form of ground hone is slightly superior to 
that in the form of South Carolina rock. 

“(3) Corn iB benefited more by the application of phosphoric acid than wheat, 
oats, or grass.*’ 

Experiments on the effectiveness of citrate-soluble phosphoric 
acid in Thomas slag, M. Maercker ( Jahrh. agr. ehem . Vers. Btat* 
Hall*, 1805 , pp. 21-30). —Thomas slags containing different amounts of 
citrate-soluble phosphoric acid were compared with water-soluble phos¬ 
phoric acid on alfalfa and oats, followed by white mustard grown on 
sandy soil in pots. The results clearly indicate that the citrate solu¬ 
bility is a true index of the effectiveness of the phosphoric acid of the 
slag. 


15501!—2s o. 9-3 
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If the effectiveness of water-soluble phosphoric acid be taken as 100, 
that of the citrate-soluble phosphoric acid in case of alfalfa was 90.9 
and in case of oats 82.4. The after effect of the slag on white mustard 
was much greater than that of the water-soluble phosphoric acid, being 
as 151.0:100. The after effect of the slag was greater the higher the 
percentage of citrate-soluble phosphoric acid which it contained. 

Slags from which the citrate-soluble phosphoric acid had been 
removed were compared in the same manner. The effect on the first 
crop of oats was practically insignificant, but the after effect on the fol¬ 
lowing crop of mustard was more marked, although much inferior to 
that of slags containing citrate-soluble phosphoric acid. 

Thomas slag, in which 42.8 per cent of phosphoric acid was citrate 
soluble, was compared on alfalfa and oats, followed by mustard with 
the same slag so treated, by fusion with quartz, that 89.2 per cent of 
its phosphoric acid had been rendered citrate soluble. The results 
show clearly that not only the citrate solubility, but to an equal degree 
the fertilizing effect of the phosphoric acid had been increased by fusion 
with quartz. 

The effectiveness of partially dissolved bone meal, M. M aercker 
(t Jahrh . agr, chem. Vers. Stat Salle, 1895, pp. 22,23 ),—To steamed bone 
meal was added the amount of sulphuric acid which it was calculated 
would convert the phosphate into dicalcium phosphate. The prepara¬ 
tion, however, contained 3.5 per cent of water-soluble phosphoric acid 
and 19.5 per cent of total phosphoric acid, a pai t of the phosphoric acid 
remaining in the tricalcium form. This material was compared with 
Thomas slag on oats, white mustard, and alfalfa, grown in pots on 
sandy soil. On the oats the 2 phosphates produced practically iden¬ 
tical results. On mustard following oats the prepared bone meal was 
much more effective than the Thomas slag, although the amount of 
phosphoric acid utilized by the crop in each case was practically iden¬ 
tical. In the case of alfalfa the prepared bone meal was slightly more 
effective in increasing the yield and was utilized to a much greater 
extent than the Thomas slag. 

Vegetation experiments on the fertilizing effect of various pot¬ 
ash salts, M. Maeroker (Jalirb. agr. chem. Vers. Stat. Halle , 1895, pp. 
8-15 ).—The fertilizing effect of kainit, carnallit. hartsalz (Schonit), 1 
carbonate of potash, sodium chlorid, and magnesium chlorid, applied 
at rates of 445 and 890 lbs. per acre, was tested on alfalfa, white mustard, 
and potatoes, grown in pots containing light sandy soils. 

In the case of alfalfa, kainit and carnallit produced about the same 
effect. The hartsalz gave a much larger increase in yield than the 
other Stassfurt potash salts used, although it proved inferior in this 
respect to the potassium carbonate. 

1 This is a salt similar to sylvinit, and contained potash, 14.91 per cent; lime, 3 per 
cent; magnesia, 6.62 per cent; sulphuric acid, 16.11 per cent; and ehlorin, 39.33per 
cent. 
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Experiments in which 415 lbs. of sodium caibonate per acre was 
applied indicated that a large part of the favorable effect of the potas¬ 
sium carbonate was due to its alkalinity. Sodium chlorid applied in 
amounts of *90 lbs. per acre proved poisonou>: when applied in 
amounts of 441 lbs. it produced considerable increase in yield. 

Magnesium chlorid applied at lutes of 441 and *00 lbs. per acre not 
only decidedly increased the yield, but also increased tlie amount of 
jKJtash taken up by the crop. The sodium chlorid did not produce the 
latter effect. Consequently the sodium salt maybe consideied to a 
certain extent as a conserver of potash, ^hile the magnesium salt may 
be useful in rendering available the insoluble potash compounds of the 
soil. 

In ease of the mustard the results were much the same as with 
alfalfa, except that tlie use of sodium carbonate resulted in a decided 
decrease in yield, and the sodium and magnesium clilorius also proved 
injurious. 

As regards the yield of potatoes, the liartsalz produced better results 
than kainit anti carnallit, although the percentage of starch in the 
potatoes was larger in the case of kainit than with the other salts. 
The total amount of starch produced in case of the hartsalz and 
carnallit, however, was much greater than with the kainit. 

Comparative tests were made of pure potassium chlorid and potas¬ 
sium suli>liate. Both salts produced a larger yield than any of the 
Stassfurt salts, but the percentage of starch in the tubers was no 
higher. Potatoes fertilized with potassium chlorid contained 15.09 
per cent of starch, while those fertilized with potassium sulphate con¬ 
tained 16.71 per cent. 

Experiments with various potash salts on a mixture of grasses 
and leguminous plants (clover) on a light sandy soil, M. 
Maeecker \JaJirb . agr. chem . Vers. Stat. Halle , 1893. pp. 16-21). —This 
is an account of a continuation of experiments begun iu 1893. The 
potash salts used were kainit, carnallit, sylvinit, potash and magnesia 
sulphate, and a mixture of carnallit and potassium chlorid. These 
were applied at rates of 533.6 and 801.6 lbs. per acre, and proved about 
equally effective in increasing the yield. In each case the potash 
appeared to be largely exhausted by the first cutting. This was true 
in case of both the light and heavy applications. The excess of potash 
iu case of the latter appeared to be utilized in the production of a luxuri¬ 
ant growth. The results indicate that it is a mistake to suppose that 
any considerable amount of the potash applied to one crop of hay is left 
in the soil for succeeding crops. In order, therefore, to get the best 
result applications of potash should be made each season. 

Experiments on the influence of crude potash salts upon the 
consumption of water by plants, M. Maercker \Jahrb. agr. ehcm . 
Vers. Mat. Halle , 1S93. pp. 13.16). —Kainit, carnallit, and common salt 
applied at rates of 890 and 1,780 lbs. per acre were compared on white 
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mustard grown in pots. In one series of experiment s tlie amount of water 
in tlie pots was kept constantly at IS per cent (CO per cent of the total 
water capacity of the soil). Taking the water consumption of the 
plants on the soil without application of potash as 100 , that on the soil 
receiving S90 lbs. of kainit per acre was 90.5 5 1,780 lbs. of kainit, 88.4; 
1,780 lbs. of carnallit. 91.9 5 1.780 lbs. of common salt, 61.2. With 8 per 
cent of water in the soil (27 per cent of the total water capacity) the 
figures were as follows: Without potash. 100 ; with 890 lbs. of kainit, 
77.1; 1,780 lbs. of kainit. 38,2; 1,780 lbs. of carnallit, 68.9; 1,780 lbs. of 
salt, 55. 

It appears that the potash salts have a decided influence in conserv¬ 
ing the moisture of the soil, which may be of great importance in a dry 
season. 

The real value of Natural Plant Pood, L. L. Tax Slyki: (Xlw York StateSta. Bui. 
10S, n.ser.,pp. ?25-J30\. —*■ Chemical analysis at this station show s that the materials 
[composing this substance] are mostly in unavailable forms as plant food. An aver¬ 
age of 3 samples shows the following composition: Total phosphoric acid, 22.21 per 
cent; insoluble phosphoric acid, 20.81 per cent; available phosphoric acid, 1.40 per 
cent; potash soluble in -water, 0.13 per cent. 

‘‘Natural Plant Food is really a mixture of some rock phosphate (probably Flor¬ 
ida soit phosphate) with glauconite, a mineral containing potash in an insoluble 
form, commonly known as ‘ green sand marl. 7 

“The selling price of Natural riant Food varies usually from $25 to $2K a ton; 
its real agricultural value as plant food is probably below $10 a ton at a liberal 
estimate." 

Analyses of commercial fertilizers, L. L. Van hLYKE ( Xew York State St a. Bui. 
107 , n.sei'., pp. 163-J23 ).— This bulletin includes explanations of terms used in stating 
the results of analyses of fertilizers, notes on valuation, a comparison of selling prices 
and commercial valuations, a list of manufacturers complying with the provision of 
the fertilizer law, and analyses of 313 samples of fertilizers examined during the 
spring of 1896. 

“Of the 313 different brands collected, 139 were below the manufacturer's guaran¬ 
ty-analysis in one or more constituents, in amounts valying trom 0.03 to 4.41 per 
cent. 

“The amount of nitrogen was below' the guaranty-analysis of the manufacturer 
in 40 brands, the deiiciency varying from 0.03 to 0.93 per cent and averaging 0.28 
per cent. In 20 of the 40 bramlh, the deficiency w r as not greater than 0.25 per cent; 
in 14 brands, it was over 0.25 and below 0.30 per cent; in 6 brands, it was over 0.50 
and below f 1 per cent. 

“The amount of phosphoric acid was below the manufacturer's guaranty-analysis 
in 81 brands, the deficiency varying from 0.04 to 4.41 per cent and averaging 0.77 per 
cent. In 26 of the 84 brands, the deficiency was less than 0.25 per cent; in 13 cases, 
it was above 0.25 and below 0.50 per cent; in 26 brands, it w'as above 0.50 and below 
1 per cent; in 13 brands, the deficiency was abo\e 1 and below 2 per cent; in 2 
brands, it was above 2 and below 3 per cent; in 2 brands, it was above 3 and below 
4 per cent; and in 2 brands, it was above 4 and below 5 per cent. 

“The amount of potash was below the manufacturer’s guaranty-analysis in 57 
different brands, the deficiency varying from 0.04 to 2.91 per cent and averaging 0,56 
per cent. In 21 of the 57 hrnndR, the deficiency was below 0.25 per cent; in 13 
brands, it was above 0.25 and below 0.50 per cent; in 13 brands, it was above 0.50 
and below 1 per cent; in 9 brands, the deficiency was above 1 and below 2 per cent; 
and in 1 brand, it was above 2 and l>elow 3 per cent. 

“ The retail selling price of the brands collected varied from $6 to $65 a ton, and 
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averaged if2S.J#>. The letail < ost of the separate ingredients unmixed Vih $23.37. or 
$5.59 less than tin* helling price." 

Home-mixing of fertilizers, E. L. Vooriues Jnnr. Ayr. middle ed. , m ** 1*97 , 
Icb. 13, p. 19*, . 

The fert ilizi ng value of oil cakes, L. M\lpeai v Ann. ^Lyron.. J l*'*? , Xo. 2, 
pp. 28-4 J,. 

Observations on the injmious effects of concentrated mineral manures, 
Kli i\ i 73# r. it* Th tit ink. hto^sh. find. Tandtr. Hot. f tr w hsanst., 1' *> • ( /7> 3 . i« 7/?gr. 
Jb//.. -Vo.*, j,. ,ij . 

Industrial by-products used as fertilizeis, A. L vriuutjeufr Les mido* indus- 
irhh employ* m urn me engrafr. Pari*: Masson *t i n ., pp. hj i. 

A phosphate deposit in Juniata County, Pennsylvania Penn-ylrama sta. Ilpt. 
I8 r t7, j)p. 1 >7-137, pi. 2, fitj. 1 .—A reprint of Bulletin 31 of the station »E. S. R., 
8, i>. 37 . 

Potassium and ammonium carnallits containing bromin, V. j>e ^rm ltev 
(Huh Soc. (him. Paris , 17-1' Js9* . Ac. J, pp. 1* 7-1* 9 . 

Why should Tnomas slag be purchased on guaranty of its citrate solubility? 
B. Tacki: (Landw. iVochenld. Ai hh*, IL>lst.< 47 IS'*? , Xo. 4, pp. * 7-7 . 

Experiments on the fertilizing effect of nitrogen of bone meal and of stron¬ 
tium solution, M. MArnchEit \Jahrl*. ayr. them. Vtis. ^t*t*. Hall*. P9 m , j :i , j. >.— 
A brief report is given of comparative tests ofboneme.il and btumtiniu solution, 
a by-product obtained in the purification of sugar-beet juice. Taking the iertili/ing 
effect of nitrate of soda as loo. that of the bone meal was tU to P>7.9, and of the 
strontium solution 90 * to 95.3. 

Composition of wood ashes sold in Pennsylvania, W. Fue \.R \ Pennsylvania 
Sia. Ilpt. 1895, pp. 224-12*, .—Analyses of 15 samples of allies are tabulated and 
discussed. 

Analysis of commercial fertilizers, W. C. Stubbs i Louisiana *s tas. Utth 4, 7, 2d ser. f 
pp. 3G-80 ).— This includes tbe text of the State fertilizer lav, a discussion of the 
character of tbe fertilizers sold in tsonthera markets and of those adapted to Loui¬ 
siana soils, a list of guarantied analyse^ notes on \ alnation, and tabulated analyses 
of 98 samples of fertilizing materials, including acid phosphate, bone, tankage, cotton¬ 
seed meal, dried blood, and mixed fertilizers. 

A discussion of certain commercial articles: Fertilizers, W. H. Jordan 
(Maine Sta. Ppt. 1 \95, pp. 132-13 ,7 b—A reprint of Bulletin 19 of tbe station (E. 8. R., 
7, p. Ill \. 

Inspection of fertilizers in Maine, W. H. Jordan, J. M. Bartleit, and L. H. 
Merrill t Maine sta . Apt. 1*95,pp. 131-132). —A reprint from Bulletin IS of the station 
(E. S. R., 7. p. 111.. 

Inspection of fertilizers, IV. H. Jordan. J. M. Bartleti, and L. H. Merrill 
(Maine tfta. Ppt. lMt5,pp. 14X14* \—A reprint of Bnlletin 22 of the station tE. $. R., 
7, p. $40), and text of tin* State fertilizer law. 

Analyses of fertilizers, C. A. Ltoesmiann [Massachusetts Hatch sta. JSul. 42, 
pp.31). —The text of the Mate fertilizer law approved April 17,1896, is given, with 
tabulated analyses of 153 samples of fertilizing materials, including ashes, muck, 
barnyard manure, bone, kainit, sulphate of pota&b, muriate of potash, double manure 
suit, nitrate of ^oda, sulphate of ammonia, dried blood, tankage, dissolved boneblack, 
acid phosphate, and mixed fertilizer^. 

Them w law differs from that passed in 18*8 mainly in providing for the inspection 
of all fertilizing materials—-not excepting those which are sold for less than $10 per 
ton. in requiring that not only in tbe case of the use of leather but also of hair and 
wool wastes in fertilizers a statement of such use shall be affixed to each package, 
and in making tbe director of tbe Hatch Experiment Station responsible for the 
execution of tile law. 

Miscellaneous fertilizing substances, IV, Frear < Pennsylvania Sta. Ilpt. 18**5, 
pp. 227-230). —Analyses of 4 samples of tan-bark ashes-., 1 of u fleshings" from hides, 
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1 of tannery scutch, 1 of refuse lime, 3 of paper mill wastes, 1 of marl, 1 of gypsum, 
1 each of "blast furnace ciu<ler and soot, 3 of muriate of potash, 4 of cotton-seed 
meal, 2 of spoiled gluten meal, 2 of Natural Plant Food, and 1 each of tobacco stems 
and suckers arc tabulated and discussed. 

Analyses of commercial fertilizers, It. .T. Wheeler, H. Ij. Hartwell, and 0. 1j. 
Sargent (Mode Island St a. Did. 40,pj>. 71-79 ),—Analyses and valuations of 60 samples 
of fertilizers are tabulated. 


FIELD CROPS. 

Alfalfa, W. P. IIeadden (Colorado 8ta. Bnl. 35,$$. 3-95 , vis. 18 ).— 
Tliis is a comprehensive bulletin on the alfalfa plant, its culture, com¬ 
position, structure, fertilizing value, vitality of seed, etc. 

Notes are given upon the history, description, culture, and varietal 
differences of alfalfa. The author found very little difference between 
3 French varieties grown at the station, but a variety from Turkestan 
was distinct in habit and very uniform, growing erect with leafy and 
numerous stems. 

Analyses were made of samples of the whole plant in different stages 
of growth, of alfalfa hay, and of parts of the plant. 

The principal data are shown in the following table: 


Composition of alfalfa , 


I 

Number of cutting. 


1 

$ 

In air-dry material. 

1 

i 

I 

ft 

0 

rs 

1 

Amid nitrogen. 

Ether extract. 

A . 

fi 

R 

Crude fiber. 

1 



Whole plant: 
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p.ct. 

P.ct. 

P.ct 

P.ct. 

P.ct, 

P.ct. 

P.ct 

1 

1 


74.79 

4.85 

21.79 




122.56 

12.16 

2 

T 

.do ... 

72.74 

5.15 

19.95 




l 29.79 

10.64 

3 

1 

Not hi bloom. 

70.90 

4.17 

15.60 

0.284 

1.04 

32.91 

35.17 

10.21 

4 

1 

Not in bloom, different locality from 











preceding. 

72.65 

7.80 

14.30 

.187 

1.52 

29.79 

37.39 

9.14 

5 

I 


72. 06 

0.04 

14.41 

. 372 

1.19 

32.50 

36.54 

9.80 

6 

1 

Full bloom, without irrigation. 

73. 01 

4.40 

13.95 

. 176 

2.20 

37.64 

32.48 

9.24 

7 

1 

Full bloom, low land. 

74,06 

6. 30 

14.08 

.230 

1.13 

27. 85 

40.18 

10.46 

8* 

1 

Fnll bloom, high land. 

73.22 

7. 14 

14.54 


l, 40 

30.59 

36.39 

9.94 

04 

1 

_do_ T ___ 

73.07 

7. 46 

14.83 


1.54 

33.24 

32.27 

10.19 

10* 

1 


71.45 

3.77 

35.22 


1.40 

33.11 

35.91 

10.99 

11* 

1 

.do . 

74.39 

7. 60 

35.92 


1.67 

31.43 

31.90 

11.34 

12 

x 

Just past full l>lnom -___ 


8. 87 

14.54 


1.40 

80.09 

36.39 

9.94 

13 

X 

Ill flltl ____ 


4.70 

12.16 


1.03 

29.22 

46.12 

6.77 

1 

2 

Notin bloom, without irrigation. 

71.02 

6.48 

16.40 


1.46 

36.49 

28.66 

10.51 

2 

2 

Coming into bloom, upland.. 

74.35i 

4.40 

18.47 

. 517 

1.14 

31.58| 

32.46 

11.05 

3 

2 

Half bloom. 

08.05 

6. 61 

16.11 

.350 

1.38 

28.90 

37.24 

9.91 

4 

2 


70.40 

5. 29 

33.03 

,014 

1.52 

33.29 

37.39 

9.48 

5 

2 

Full bloom . 

74.00 

4. 31 

12.88 

.202 

1.76 

32.02 

38.06 

10.97 

6 

2 

Half ripe, upland, with irrigation. 

62.01 

7. 24 

12.08 


1.99 

38.79 

30.99 

. 8.92 

1 

3 

Hay, College Farm . . . 


f>. 78 

12.53 

.100 1.61 

31.35 

39.35 

> 9.38 

2 

3 

Hay, Rocky Ford Station .. 


6. 08 

13.57 


1.31 

34.09 

3JL67 

10.28 



Leaves, early bloom, with irrigat ion ...... 


4.93 

28.83 


2.96 

41.16 

13.15 

14.48 



. do ... 


4. 63 

24.33i 


2.94 

40.70 

13.12 

14.29 



Leaves, early bloom, without irrigation ... 


8. 40 

22.18 


4.10 

41.05 

10.67 

13.60 


1 



8.53 

22.60 


3.43 

41.45 

10.66 

13.35 



Leaves, half bloom, without irrigation. ... 


8.62 

22.30 


4.28 

40.90 

12.48 

1L39 





8.38 

23.31 

m 1 p 

4.28 

40.60 

12.48 

11.39 



Leaves, past full bloom __ 


4.49 

20.20 

m 1 p 

2.88 

41.77 

16.16 

14.50 





4.52 

20.20 

H 1 P 

3.05 

41.72 

16.00 

14.51 



Stems. .. 


5.41 

6.31 

H i 

.94 

28.03 

54.40! 

4.91 



Flowers .... 


4.46 

21.33 

■ 

2.11 

42.77 

19.92 

9.41 



Seed . 


0.35 

29.26 


14.41 

37.04 

9.35 

3.19 

, 












1 Not Inducted in average. 

* Samples 8,9,10, and 11 grown In drills. 
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The average percentage of protein in the samples from the first cut¬ 
ting -was 14.85, but excluding the immature samples cut May 5,13.98; 
from second cutting 14.43, and from third cutting 13.05. Samples taken 
from the ordinary farm crop showed similar relations, the averages 
being 14.92,13.99, and 13.47 for the 3 cuttings. 

u Judging by tlio amouutb of proteids in tlie 3 different cuttings, the first and sec¬ 
ond cuttings stand very close to each oiiher in value with the difference in favor of 
the first cutting. In the faim samples, . . . the first cutting is materially the best 
of the 3. I would here remind the feeder who prefers the second or even the third 
crop for certain feeding that the amount of proteicls present is not the only measure 
of good hay. Not only is the quantity of proteids greater in the first cutting, hut 
the yield is also greater and the hay cut just at the beginning of bloom is richer 
in this constituent than when cut later. From beginning bloom to half bloom the 
amount of proteids seems to be nearly stationary and the crop is also probably at 
its maximum. ... 

“If the plant continues to store up organic matter after this period is past, I am 
inclined to think that the loss by the <lropx>ing of leaves, duo to the maturing of the 
plant and the action of the fungus common on our alfalfa, more than compensates 
for the gain. ... If the very early cutting ho rejected from the series ... it 
changes the results in favor of the second cutting. . . . 

“ [The results] show an increase in the crude fiber as the plant matures, hut there 
is a considerable variation in the samples, with a few apparent contradictions, 
which is to he explained by differences under which the samples were grown and 
taken. . . . From the beginning of bloom to half bloom the increase is not >, ery 
rapid and the averages obtained for the hays of different cuttings are nearly equal, 
at least not so far apart as public judgment assumes; for the first, 35.21 per cent; 
for the second, 34.15 per cent (laboratory sample), 34.47 per cent (farm sample); and 
for the third cutting, 37.01 per cent.” 

A comparison was made between alfalfa hay exposed to warm, sultry 
weather for 15 days after cutting, during which time 1.76 in. of rain fell 
in 3 showers, and hay from tlie same field cut the same day but imme¬ 
diately dried in an air bath. The results appear in the table below: 

Comparison of alfalfa hay cured icith and without being rained on . 



Ash. 

Crude . Crude 
fiber. fat. 

Cruel* | Jn 2f n - 

TT$,y pijtwI in an air bath_...... 

Per cent. 
12.18 
12.71 

Percent Percent. 
26.46 1 3.94 

38 83 3.81 

Per cent. 
18.71 | 
11.01 

Per cent. 
38.71 
83.64 

TT^y fixpnsftri to rain__... 



The author believes such damaged hay to be worth about one-half as 
much as good hay, the damage being due to mechanical losses and loss 
of u general qualities recognized as essential to good hay,” as well as to 
loss of proteids and nitrogen-free extract. 

Comparative analyses are also tabulated of alfalfa and clover hay, 
and of silage made from alfalfa, from clover, and from pea vines. 

Ash analyses of the plant and its parts are tabulated, and the 
amounts of fertilizing ingredients removed by a ton of alfalfa hay at 
each of the 3 cuttings and by a ton of red clover are calculated* The 
latter data are shown on page 770, 
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Fertilising ingredients removed by 1 ton of alfalfa or red elonr. 




T*hos- 


Sul- 



■Mag¬ 

nesia. 


Nitrogen. 

phori© 

acid. 

Potash. 

phiii'ic 

arid. 

(Milorin. 

Lime. 


Per cent. 

Per con t. 

Per rent. 

Per ct nt. 

Per rent. 

Permit. 

Per e< nt. 

Eirsfc cutting.. 

Second cutting. 

4G. 00 

8. OS) 

51.40 

h. 97 

13.95 

49.19 

7.51 

48.13 

9.32 

51.99 

11. 06 

19.75 

50.71 

8.17 

Third cutting. 

37.90 

«. 79 

19. 39 

0.17 

8.19 

37.39 

7.21 

Average ior alfalfa liay. 

44. 01 

8.27 

50.05 

9, (9 

13.95 

13.51 

7.01 

Alfalfa iu full seed.. 

38.02 

0.95 

35.97 

5.41 

9.70 

25.87 

5. 73 

Red clover, head© half turned. 

42.08 

7.32 

50.32 

2.52 

5.15 

17.59 

19.45 


The author considers an average crop to bo 1.05 tons at first cutting, 
1.2 tons at second cutting, and 1 ton for third cutting. 

Quite an extended discussion is given on the amount of seed required 
per acre, the question of a “good stand,” and the vitality of alfalfa seed. 
Samples of prime seed of diheront ages, and of screenings of first, sec¬ 
ond, and third quality and of different ages were tested for vitality, 
with the following average results: 


(termination of alfalfa turd. 


Quality. 


Prim© seed 1 .. 

Do. 

Do. 

Screenings, first quality. 

Do.. 

Do. 


Screenings, second quality. 
Screenings, third quality... 


Ago of 
MMXl. 


Year*. 

2 

a 

« 

1 

a 

a 

2 

l 


Number 
of needs 
to 111© 
pound. 


A\ ©rug© percent age- 


I tot ted. 


Left. 


Sprouted. 


an, r>:>5) 


l. 12 


r>. oo 


251), 8 U) 
344, 123 
266, 233 
331,383 
312, 385 


21.51) 
35. 50 
20. 00 
50 , 00 
57. 00 


0.0 
l.B 
2.0 
12.0 
0.0 
1.0 
6.0 
3.0 


02.88 
08.50 
93,00 
06.50 
55.00 
70.00 
38.00 
40.00 


‘Average of 4 HftnqdeH. 


“The hard Hoed remaining at the end of the 8 p routing touts were put together and 
the teat continued for an additional 20 dayw, when 78 per rent of them had wproutod, 
13 p<*r rent rotted, and 0 per rent were still left. This explains, in part at least, tho 
observations that some alfalfa seed seems to lie dormant for a time. . . . Tho results 
are positive in showing that tho age of the seed up to d years old does not affect its 
germinating power. . . . 

“Those Costs and observations also strengthen the claim made that in practice 
screenings produce as satisfactory results as prime seed. Talcing it on the basis of 
tho germinating power i u the most unfavorable sample, second quality screenings 
2 years old, with only 38 per cent germinating, we have, where 20 lbs. of Heed are 
sown to tho acre, 1,325,532 plants; and assuming that one-seventh oft hem live, there 
would be 189,3(51 plants to the acre, or over -1 to the square foot, a HulUcient number, 
surely, to produce a maximum crop.” 

The author found tlie tap roots of alfalfa to be smaller than is usually 
supposed, being under rather than over 0.5 in. in diameter, though 
anomalous types were found which were short and as much as 2.S in. iu 
diameter. The root system, which is illustrated by plates, is simple, 
consisting of a single tap root extending down from 3 to 5 ft. and 
then dividing into a few branch roots, which usually deviate only a few 
Inches from the course pursued by the tap root before division. In no 
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case lias the author found system of small roots starting out below 
and near the crown, extending laterally for several feet and then turn¬ 
ing downward, forming a symmetrical conical system, whose broadest 
part was near the surface.” The depth to which the roots penetrate 
differs with the soil and with the height of the x>ermanent water table. 
The greatest observed depth was 1 2.25 ft. in a homogeneous clay. No 
apparent relation was discovered between the age and the size or the 
death rate of the roots. 

Tubercles appear on the roots in 3 forms, as warty excrescences 
near the neck, and as single and colonized nodules on the roots. The 
excrescences only appear at shallow depths, the colonies at from 3 to 5 
ft., and the single nodules at all depths. These nodules were found 
to differ greatly in abundance on roots of plants in different localities, 
though the plants appeared of equal vigor and the proteids in the hay 
varied little. Compared with vetches and red clover, alfalfa is poorly 
supplied with nodules, but the groups are much larger, frequently 
being 1.5 in. in diameter. Some of these groups were analyzed and 
found to contain 5.723 per cent of nitrogen, while the cortex of the 
roots contained only 2.25 per cent. 

The author believes that the total weight of roots equals or exceeds 
that of the tops. The amount of the roots within reach of the plow, 
added to the amount of stubble left by the first mowing, is two-thirds 
the weight of green alfalfa removed. 

A full discussion is given of the mammal value of the stubble and 
roots, with calculated amounts of constituents and of ash ingredients 
in 1,000 lbs., and analyses of soils on which 2 samples were grown and 
of ground water and seepage water in one instance. 

The author believes it safe to assume that 1 ton of leaves, broken 
stems, etc., is lost in the making of every 5 tons of hay, and that there 
is thus returned to the soil annually the equivalents of 25.75) lbs. of 
calcium phosphate, 77.73 lbs. potassium elilorid, and 449 lbs. of sodium 
nitrate. In addition to this, the principal fertilizing ingredients in the 
stubble and roots have an estimated value of $33 per acre, and the 
author thinks the easily decaying alfalfa roots possess a high value as 
inereasers of the humus in prairie soils. 

In an appendix the methods used in making the analyses are dis¬ 
cussed, and the analyses of alfalfa are compiled. 

Canaigre, It. II. Forbes \ Arizona Nta. liu 1. 21 , pp. 5*5, fujs. — Pre¬ 
vious work in this line was published in Bulletin 7 of the station 
(E. S. It., 4, p. 804). In studying the formation of tanning materials 
3G lots of 23 one-year-old roots, weighing nearly 2 lbs. per lot, and as 
uniform as possible, were planted November 2<> and closely observed 
for 10 months. All were irrigated 4 times and 3 lots 3 times in addi¬ 
tion. Samples were dug for analysis each week during the growing 
season, and at intervals throughout the summer. The results are tab¬ 
ulated. The author states that the tanning materials remain quite 
constant throughout the whole growing season. 
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Ill samples of wild roots analyzed; comprising every age np to 5 years, 
“it was found that the average increase of tanning material from year 
to year in 10 instances was 1.04 per cent (in water-free material). 1 ’ Irri¬ 
gation apparently did not lessen the percentage of tanning materials. 
During the year in roots from different localities the percentage of 
tanning materials varied from 18.17 to 32.50 per cent. Heat, air, and 
fermentation all cause loss of tanning materials. Analyses are given 
of cauaigre bagasse (food constituents) and of caiiaigro ash (fertilizer 
constituents). “Ton for ton [compared with sugar beets] cauaigre 
demands 3 times as much nitrogen and draws 1J times as heavily on 
potash and phosphoric acid. 57 

In his summary the author states that caiiaigre is best adapted to the 
mild, dry, sunny winter climate of the Southwest,- that the plant is not 
known to be seriously threatened by insects,- that it draws heavily upon 
the soil, especially for nitrogen, and that an annual crop of 7 tons or a 
biennial crop of 13 tons is required in order to equal the profit of sugar- 
beet culture. 

Canaigre, the new tanning plant, n. H. Harrington and D. 
Adriance ( Texas Sta . Bid. 38, pp. 789-797 , pis. 7 ).—This bulletin 
gives a description of the plant, notes on its propagation, planting, 
methods aud cost of raising, harvesting, drying, and extracting. This 
information is based upon commercial experience in the State and in 
Arizona, Hew Mexico, and California. A large number of analyses of 
canaigre at different stages of growth and from different localities are 
given, together with analyses of canaigre roots at from 1 to 17 months 
old. The method of analysis used and some trials upon the time of 
extraction are given. The authors assume that 10 tons of roots to the 
acre can he raised. Allowing $3 per ton for the cost of growing and 
$5 pei- ton for the selling price, this gives a profit of $20 per acre. 

The following conclusions are given: 

“(1) The crop seems particularly adapted to west and south Texas, hut may he 
profitable in north and east Texas. 

“(2) It can not he readily adopted by the farmer of limited menus, but on the 
ooox>erative plan is almost sure to give good returns. 

“(3) While the root continues to increase in tauuio acid for some time, it will pay 
best to gather when a year, or a season, old. 

u (i) Freezing does not seem to injure the tannin in the root. 

“ (5) Our results indicate a demand for potash as a fertilizer, but this would vary 
with the soil. 

“(6) Cultivation increases the tannin, gives a root better in color and appearance. 

“(7) The tannin of canaigre is adapted for tanning the finest grades of leather, 
giving a leather of fine finish, color, and durability. 

" (8) A low temperature—preferably 120 or 130°—is best for drying the sliced 
chips.* 

Experiments in corn culture, 1896, Gr. E. Morrow and J. H. Bone 
[Oklahoma Sta. Bui. 21, pp. 3-12). —The corn was grown at the station 
upon upland prairie soil of average fertility, the season being quite 
favorable except for excessive rainfall in mid season. The experiments 
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consisted of tests of 37 varieties and comparisons of crops on plats 
planted at different rates with lister and with planter; and on plats 
cultivated either deep or shallow and with varying frequency. 

Tabulated data and discussions are given for each test. The results 
are briefly as follows: The best yields were from medium-sized vari¬ 
eties which had been grown in the vicinity or in southern Kansas for 
some years. The 6 plats drilled with the ordinary planter gave a yield 
14 per cent greater than that of the listed plats; and of the drilled' 
plats, that planted March 28 was best. 

With both medium and small eared varieties thicker planting than 
usual gave the best results, the largest yields of both corn and stover 
with the larger variety being from the plat planted with 3 kernels 
every 24 in. in 3-foot rows; and with the smaller variety from 2 kernels 
each 9 in. 

The average yield of the 4 plats given shallow cultivation was 18 per 
cent greater than of the 3 plats given deep cultivation. Cultivation of 
plats 3 times a week gave slightly larger yields than did weekly culti¬ 
vation, but the increase was not equal to the extra cost. 

Determinations of moisture in corn giown in these tests and har¬ 
vested and sampled at different dates were made. Corn husked from 
standing stalks averaged 23 per cent, and that from stalks cut August 
1 and sampled September 12 averaged 12.5 per cent. When well dried, 
68 lbs. of ear corn of any of the better varieties gave 56 lbs. of shelled 
corn. 

The profitable amount of seed per acre for corn, W. H. Jordan 
(Maine 8ta. Rpt. 1895, pp. 19, 20 ).—This is in continuation of experi¬ 
ments described in the Annual Report of the station for 1894 (E. S. R., 
7, p. 856). In 1895 an acre tract of land received an application of 10 
two-horse loads of barnyard manure and 750 lbs. of commercial ferti¬ 
lizer, and was divided into 4 duplicate series of 3 plats each. In each 
series plats were planted with kernels 6, 9, and 12 in. apart. The corn 
was cut for silage and samples analyzed. Tables show the composi¬ 
tion of the crop of 1895, and yields of 1894 and 1895. 

“The results so far reached indicate that the amount of seed may vary greatly with¬ 
out materially affecting the yield of dry matter in the mature crop. The average 
yield per acre of dry matter for the 2 seasons, with the several rates of seeding, are 
as follows: Kernels 6 in.apart, 5,246 lhs.; 9 in., 5,390 lbs.; 12 in.,4,848 lbs. 

“There appears so far to he only a small difference between 6 in. and9 in. seeding, 
whereas the yield from the 12 in. was materially smaller both years. 

“It should be noted that the coin from the 9 in. and 12 in. seeding was eared more 
satisfactorily than that from the 6 in. ” 

White or yellow varieties of com, E. H. Hess (Pennsylvania 
Sta. Rpt. 1895, pp. Ill, 112 ).—The results derived from a compilation 
of analyses of white and yellow varieties of corn are given. The author 
concludes that the difference does not in any case exceed J per cent, 
and that the composition does not vary enough to be of any significance. 
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A report on the culture of hemp and jute in the United States, 

0. It. Dodge ( C r . H. Dept. Ayr., Fiber Tnresliyatioiix Rpt. <s’, pp. 18, pin. 
SjpjH. /).—Tlio author says: 

“Tli<* doimiml (lining tho p:tsi 2 yonm for information regarding llio host* practices 
for the successful growth of hemp and jute in tho United States, as well as tlio 
importance of including the accounts of llic cultivation of those textiles in tlio Fiber 
soiies of Dop.ii tment. publications, make ilio pieparation of this report imporativo. 
Ilemp is already piodneed in limited (plantiiu\s in ]>oriions of our country, but its 
cultivation should 1 m* extended. Jute is not piodueed within our borders. Tt is a 
2 >lan 1 of easy grow th, however, and if the fiber can he produced to compete with the 
India piofluei, such an industry would bring to the South a portion, at least, of tho 
many millions of dollars now paid out annually for the imported article.” 

The following points relative to hemp are discussed: History of the 
plant and range of culture; statistics of production in the United 
States; cultivation, harvesting, and preparing the fiber; recent experi¬ 
ments in the South; experiments in California; and the uses of hemp. 

Introductory remarks to the section on jute note the present demand 
by manufacturers in this country for Indian jute, and emphasize the 
perfect adaptation of the crop to cultural conditions of the southern 
section of the United States and its largo yield of fiber. The other 
topics discussed are history of the industry; the different kinds of jute; 
the liber and its uses; culture in India; culture in the United States; 
extraction of the fiber, including a discussion of the machine question; 
and value of the crop. 

“ [The anfclioT hopes] that careful experiments in this culture will he attempted and 
efforts made to extract the iibor, in order that tho question of economical production 
of juto in the United States may be praetically settled. Past experimentation has 
demonstrated that tlio plants will giow Luxuriantly in many portions of the South, 
and that, tho bark contains a fine quality of fiber. To ascertain the cost of growing 
the crop and extracting and baling tho fiber ready for the market is the only problem 
to bo worked ont.’ 

The renewing of worn-out native prairie pastures, T. A. Wil¬ 
liams ( U. & Dept. Ayr., .Division of Aijroxtoloyy Our . /, pp. d ).—The 
author ascribes the frequent worn-out and weedy appearance of prairie 
pastures to drought and overstocking. The latter should be avoided, 
the cattle being fed green corn, sorghum, or other soiling crops when 
the pasture is becoming scant. By a few weeks’ care the loss of the 
pasture for one or two seasons may be prevented. 

(Cultivation improves the more desirable native grasses, and a thor¬ 
ough harrowing to break up the soil crust and let in light and air and 
water will frequently be all that is needed to enable tho better grasses 
to crowd out the weeds and restore the pasture. A moderate applica¬ 
tion of fine, well-rotted manure is an excellent restorative. When spots 
of the pasture have been killed out it is advisable to sow in them seeds 
of some of the tame grasses, though the author thinks it hardly pos¬ 
sible in this way to make over a native pasture into a tame one. 
Kentucky blue grass, sheep’s fescue, red fescue, and Canadian blue 
grass can be used to advantage on upland spots, and timothy, fowl 
t meadow grass, red top, meadow fescue, and alsike on lowland. 
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Influence of chemical fertilizers on the product of natural and 
artificial meadows, E. Zacharewicz (Prog. Agr . ti Yit ., 26 (I*?'?#), 
No. 51, ])j>. 693-701). — A general discussion is given of tlie principles of 
fertilizer application with special reference to conditions existing in 
mowing lands. [Notes are gi\en upon the work of Laves and Gilbert 
and of Garola along this line; and experiments made under the author's 
supervision upon 2 private estates dining the j ears 1894, 1805, and 
1800 are reported. On one estate stable manure, a complete chemical 
fertilizer (including plaster), superphosphate, and liquid manure were 
applied for 3 years upon 4 tenth-hectare plats of land which had been 
in natural meadow for 9 years. Tables are given showing the weight 
of hay obtained at each of 3 cuttings and the financial value and profit 
for the crop of each year. The results are calculated for yields per hec¬ 
tare, and the financial statements are based upon hay at *1.33 per 100 
kg. The average results for the 3 years are shown in the following 
table: 

('omjutraliie effect of fertilizers upon hay crop . 


i'ertihzt r 


Stable manure. 

Complete elieuucal iertili/er . 

Superphosphate. 

Liquid manure. 

Rone. 


Cost ot 

Weight 

Xet i ilnt. 

tixtxbzer 

ot l lop 

ot i rop. 


hu 


GO 

10 421 , 

*0.02 lt> 

23 40 

io m 

127 10 

7 2 > , 

0 11S 

115 SI 

10.30 1 

7 217 

78 19 

.... 

0,171 

hi. 40 


Lam oi loss 
(—> o\ei 
chi (k plat 


*18 7 b 
•U 70 
32 41 
—5 a 


A 2-year test of the effect of a complete fertilizer including plaster 
as compared with no fertilizer was made upon land which had been iu 
meadow for 30 years. The average yields per hectare are for the umna- 
nured plat 9,GG2 kg., for the manured plat 12,S1G kg., a difference iu 
favor of the fertilizer of 3,134 kg., and a net gain, at the same piice 
for hay as in the preceding experiment, of 819.04 per hectare. 

A similar test upon alfalfa gave a profit of 821.81 per hectare from 
the use of a mixed mineral fertilizer containing no nitrogen. 

Oats, test of varieties (Pennsylvania St a. Iipt . 240, 241 ).— 

Nineteen varieties of oats were grown in duplicate twentieth-acre plats. 
Tbc oats were sown with a drill April 17 and 19 at the rate of 2 bu. 
per acre. The yields of grain and straw for 1803 of 10 varieties and 
the average for 6 years of 15 varieties are tabulated. In 1895 the 
largest yields were given by Jaune des Flanders, Iiupioved American, 
German. Early ltussian, Scottish Chief, and Henderson Clydesdale: the 
largest average yields for the 6 years were given by Japan, Improved 
American, Baltic White, German, and Scottish Chief. 

A chemical study of tbe Irish potato, T. L. Watson (Virginia 
Sta. Buis. 55, pp. 99-113; 56 , pp. 117-141 ).—Tbe analyses were of the 
crops of 1890 and 1892, the aim being to compare northern and southern- 
grown varieties. The data discussed and shown in tables relate to 
the water, dry matter, specific gravity, and starch content of 12 varie¬ 
ties grown in Virginia, 7 iu Connecticut, and 3 in Michigan, analyzed 
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in 1891; and of 8 grown in Virginia, 4 in Connecticut, 7 in Michigan, 
10 in New York, and 4 in Kansas, analyzed in 1893; the dry matter 
other than starch of 4 varieties grown in Virginia, 3 in Connecticut, 
and 3 in Michigan, crops of both years, and the ash constituents of 
varieties analyzed in 1893. In the second bulletin comparisons of these 
data are made for the several States and for different sections; maxima 
and minima and averages of ingredients in all varieties from the sev¬ 
eral States are given, and additional ash analyses tabulated of 20 
varieties grown in 1893 in other States. 

“The (lata accumulated are yet insufficient to make very positive statements, inas¬ 
much as it will require the cultivation of the tuber in the several States under as 
nearly the same conditions as possible, with the study of the soil from a mechanical 
and chemical standpoint, and also a continuation of the work through a series of 
years before definite conclusions can bo reached.” 

The following table shows the variation which may exist in the same 
variety grown in different parts of the same State: 

Variation in the same variety of potatoes grown in different parts of Michigan in 1893. 


Variety. 

Water. 

Dry 

matter. 

Starch. 

Specific 

gravity. 


Ter cent. 
81.05 
79.19 

Per cent. 
18.95 
20.81 
19.88 
21.18 

Per cent. 
12.38 
15.31 
13.89 
14.00 

1.070 
1.086 

Early Hose grown at Grand Ttapids...... 

Avftragn_ _ . 

80.12 
78 82 

1.078 
1 071 

Beauty of Hebron........ 

Do. 

81.05 

18.35 

14.67 

1 084 

Average................. 

80.24 

19.76 

14.34 

1.078 



From the tabulated starch content of the varieties from different 
States it appears that the Kansas-grown sample of Triumph contained 
but 8.15 pei* cent, while Beauty of Hebron from Massachusetts con¬ 
tained 20,89 per cent, and that Dakota Bed grown in Virginia contained 
9.75 per cent, while grown in Canada it contained 14.29 i>er cent. The 
averages for the several varieties including compiled analyses from 
Kentucky, Colorado, and Canada are: Beauty of Hebron 17.13 per 
cent, Charles Downing 16.32, Pearl of Savoy 16.05, Climax 15.59, Early 
Bose 15.40, Green Mountain 15.24, Early Ohio 15.03, Burbank 14.69, 
Sunrise 14.54, Minister 14.26, Triumph 13.96, and Dakota Bed 12.40. 

So far as the author’s work has gone lie believes the following con¬ 
clusions may be drawn: 

“(1) The ratio . . . existing between the specific gravity and starch is not a 
fixed one. . . . Connecticut shows a lower specific gravity and a higher percentage 
of starch by about 2 per cent than the Virginia-grown varieties. 

“(2) The value of the potato . . . based upon the amount of starch contained 
is very nearly the same ... for the 3 districts, northern, western, and southern. 
The difference is slightly in favor of the northern-grown varieties, the southern 
varieties being slightly more valuable than the western. 

“(3) The starch content varies for variety and locality. 

“(4) Some varieties require more plant food than others, other conditions being 
the same." 
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Potatoes, test of varieties, E. H. Hess (Pennsylvania Sta . Rpt.1895, 
pp m 241-243). —Twenty-three varieties of potatoes were tested on plats 
manured with 18 tons of barnyaid manure per acre, No seed tubers 
were planted whole. The yields for 1895 and the averages for 2 years 
are tabulated. The largest yields were given by 2s ew Bovee Seedling, 
Early Everett, New Queen, Freeman, Pennsylvania Best, and Carman 
No. 1. 

Experiments with nitrate of soda and nitrate of potash upon 
sugar beets, with notes upon top-dressing, Sohneidewind and 
Muller (JaJirb. agr. chem. Vers. tit at. Halle , 1895 n pp.31 n 32). —Experi¬ 
ments on sugar beets continued for 2 year& indicated that nitrate of 
soda exerted a more favorable influence than nitrate of potash in years 
of short vegetative period, but that the difference disappeared in seasons 
of longer vegetative growth. The authors believe this to indicate that 
the sodium salt i& a quicker acting fertilizer than the potash salt, which 
they attribute to the better solability and diffusibility of sodium nitrate. 

When part of the nitrate was applied as a top-dressing 08 per cent of 
the nitrogen was utilized, but when it was all applied before seeding 
only 42.5 per cent was used. The sugar content of the beets remained 
the same under both methods of application, but the ash content was 
slightly increased by the top dressing. 

The burning qualities of tobacco, J. Nessler (Jour. Landic ., 44 
(1896) 9 Xo. i, pp. 357-362). —A reply to a criticism by A. Scerhati 1 of 
a former article by the author. 2 The latter maintains the correctness 
of his earlier conclusions and gives the following in addition: 

(1) Every one-sided manuring with chemicals, as with sulphate of 
ammonia, nitrate of soda, or potash salts, is injurious to the quality 
of tobacco. 

(2) In soils rich in phosphoric acid application of phosphates is not 
only useless but sometimes harmful. 

(3) Barnyard manure lightens the soil, retains moisture, and contains 
materials which gradually become soluble and afford a lasting and reg¬ 
ular supply of nutrients for the use of the plant. The quality of tobacco 
depends primarily upon the regular development of the plant, so that 
barnyard manure can not be replaced by rich but more slowly acting 
fertilizers, such as peat. Under otherwise similar conditions, the best 
tobacco will usually be obtained from a soil enriched by abundant, 
regular applications of barnyard manure. 

Wheat, test of varieties, E. H. Hess (Pennsylvania Sta . Rpt. 1895 , 
pp. 237-240). —Forty-eight varieties were grown on thirtieth-acre plats. 
The yields of grain and straw for 1895 and the average of 26 varieties 
for 6 years are tabulated. The 0 varieties giving the highest yields iu 
1895 were Mealy, Reliable, Royal Australian, Miami Yalley, American 
Bronze, and Jones Square Head $ iu the average for 6 years Reliable, 

1 Jour. Landw., 43 (1895), No. 4, p. 379 (E. S. R., 7, p. 950). 

= Land w. Vers. Stat., 40, p. 395 (E. S. R.,4, p. 302). 
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Fulcaster, Valley, Ontario Wonder, Wyandotte Red, Dietz Longberry 
Red, and Onrrell Prolific, 

Effect of fertilizers on the proportion of grain to straw and 
stover, H. J. Waters and E. H. Hess (Pennsylvania Sta. Bpt . 1895 , 
2)p- 290-223 ).—A table is given showing the ratio of grain to stover 
and to straw in crops of corn, oats, and wheat grown in rotation for 
1 — years (ISSS-’Ot) with different combinations and amounts of fertil¬ 
izers. The most important of the authors’ conclusions are as follows: 


“The liirgest amount of stover (stalks without ears) in proportion to the ears pro¬ 
duced. was <leii\e<l from the plats on which complete commercial fertilizer was 
used. . . . Less excess of stover over grain is returned b,\ the barnyard manure 
plats than from those receiving a complete commercial fertilizer, the difference 
amounting to about 19 per cent. 

“In the case of oats tin* reverse is true. The largest relative yield of straw is 
from the barnyard-manure plats, which show about 10 per cent more in proportion 
to the gram than do the complete chemical manures. 

“Sulphate of ammonia shows a heavier yield of straw than docs either nitrate of 
soda or dried blood. 

“Averaging the yields troin all sources of nitrogen, excepting in the yard manure, 
a slight increase in the straw r jiold is shown as the amount of nitrogen applied 
increases. 

“With wheat the largest relative yield of straw is obtained from the plats receiv¬ 
ing the complete commercial fertilizers. The proportionate yield of straw increases 
as the amount, of nitrogen used increases. 1 ’ 

G-eneral fertilizer experiments, IT. J. Waters and E. H. Hess 
(Pennsylvania, SSta. Bpt 1S95, pp. 211-219 ).— This is a continuation of 
work upon the 4-year rotation of corn, oats, wheat, and grass. 

A summary of 3 complete rotations was given in the Annual Report 
of the station for 1894 (E. S. R., 7, p. 948). The experiment was con¬ 
tinued in 1895 according to the original plan, and tables are given show¬ 
ing the yield per acre of the different plats and the effect of different 
combinations and different amounts of fertilizers. Notes are given 
upon the crops but no conclusions are drawn. 

Sunflower heads and blackeye peas as silage crops, J. M. Bart¬ 
lett {Maine 8ta. Bpt. 1895, pp. 21-23). —These crops were grown and 
ensiled in the proportions of 0.25 acre of sunflowers and 0.5 acre of 
peas to 1 acre of corn. The peas were affected with mildew so the 
yield was rather light. The sunflowers were grown upon land pre¬ 
pared as for corn, the seed being planted 1 ft. apart, in drills 3.5 ft. 
apart. The expense of raising the crop hs about the same as for corn. 

The following table shows the yield per acre and percentage com¬ 
position of the air-dry material in the sunflower heads and peas: 


Yield and composition of sunflower heads and blackeye peas . 



Yield, per acre. 

Composition of ahnlxy substance. 


Fresh. 

.. . 

Air-dry. 

Water- 

free 

Water. 

Pro¬ 

tein. 

Crude 

fat. 

Nitrogen- 

free 

exti act. 

Fiber. 

Ash. 

Sunflower heads. 

pew, Whole plant. 

mdU, ,- 

Lbs, 

12,720 

18,380 

Lbs. 
j 2,200 
2,013 

Lbs. 

2,040 

1,861 

Per et. 

1 7.27 

7.57 

Per et. 
12.63 
17.19 

1 

Per ct. 
14.41 
2.61 

Percent. 

34.56 

85.18 

i 

Per et. 
6.73 
7.45 
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Data are also tabulated for percentage composition of fresh plants 
and water-free substance, and nutrients per acre and per ton are com¬ 
pared with other fodders. 

The author gives the following summary: 

“vSo far as is indicated by this experiment it would seem that sunflowers are not 
neaily as profitable a tropto raise as coin. With the same cultnation coin pro¬ 
duces a third more protein and uearlj tv ice as much carbohjdrate material as sun- 
flow (r beads. 

“When compared with our common red clover an average crop of the latter plant 
produces nearly twice as much protein and more carbohydrate matter per acre. 
From this very limited experience we are not favorably impressed with the sun¬ 
flower as a profitable silage ciop. The peas are not considered, as a fair average 
crop was not secured/’ 

Autumn catch crops, P. P. Dehiiuaem (A nn . Agron22 {1896), Xo. 
12, pp. 516-551 ).—The requirements of a good autumn catch crop and 
the adaptability of a number of plants to this purpose are discussed. 
Experiments were made at Grignon in vegetation boxes containing 
calcareous soils with white, blue, and yellow lupines, peas, vetches, 
and mustard. Of the first three the white lupine alone survived. 
Yetches gave by far the most satisfactory results as regards total yield 
and proportion of nitrogen. During the experiments with catch crops 
(October and the early part of November) the bare soil lost 28 kg. of 
nitric nitrogen per hectare and the soil covered with vetches 7 kg. 
The difference (21 kg.) added to tlie amount of nitrogen furnished to 
the soil by the crop of vetches (82 kg.) supplied the covered soil with 
an excess of nitrogen over the bare soil of 103 kg., or an amount fur¬ 
nished by 40 tons of barnyard manure, or 730 kg. of nitrate of soda. 

The influence of the rolling of crops upon their productiveness, 
E. Wollinty {Forsell. Geb. agr. Phys ., 19 {1896), Xo. 3, pp. 231-253 ).— 
The author states that the operation of rolling young crops is applied 
for 3 purposes, (1) to check luxuriance of growth which causes lodg¬ 
ing, (2) to induce tillering and consequent improvement of the stand 
of the crop, and (3) to promote formation of new roots by plants 
which have been upheaved by freezing and thawing of the soil, fie 
discusses the physiological principles upon which these effects are 
supposed to be based, reviews at some length the experiments of W. 
Schumacher 1 and C. Kraus, 2 and notes the work and conclusions of 
other writers upon this subject. 

It has been assumed that the bending down or crushing of the stems 
produced an advantageous effect by causing a thickening of walls of 
the uninjured cells, thus making more stocky plants, and by inducing 
development of side shoots. The checking of the luxuriance of growth 
also admits more light and air to the remaining uninjured shoots, and 
by thus stimulating assimilation it is thought exerts a favorable 
influence upon the crop. Frequently new roots form at the nodes of 

*Korn und Peters, Lftndw. Jabrb., 3 (1872), p. 183. 

*Forscb. Geb. agr. Phys., 13 (1890), pp. 252-293; 14 (1891), pp, 77-96. 

15502—No. 9-4 
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the crushed stems and this change in plant circulation has been 
regarded as a factor in influencing productiveness. According to 
Schumacher, rolling also exerts an advantageous influence, especially 
in the case of potato plants, in so far as the tension of the tissues is 
increased by injury of the steins and assimilation in the uninjured 
portions is increased in the same degree. 

How far these assumptions coi respond with actual conditions the 
author was unable to determine from previously reported work, as the 
experiments had not been made with sufficient regard to the require¬ 
ments, and contradictory results had been obtained. 

To establish a satisfactory basis for the study of these points a 
series of vegetation experiments was carried out by the author in 
which plants grown under similar conditions on like plats remained 
undisturbed or were rolled down at different stages of development. 

The tests were made with cereals, legumes, rape, and Gamelina nntira 
for 2 years, and with potatoes for 4 years. Tables are given showing 
detailed d^ta for each crop, and the conditions and conclusions are 
fully discussed, the work upon potatoes being considered separately. 

The tables show, according to the author, that with few exceptions 
rolling the grain crops resulted in a decreased yield; that the injurious 
effect was more marked the later the rolling was done, and that under 
favorable vegetative conditions the injury was slight or there was even 
a gain. 

With potatoes the results were more favorable, as the yield was in¬ 
creased when the plants were rolled in their early stages of develop¬ 
ment (June 11 to 26), and was sometimes increased and sometimes di¬ 
minished when the fully formed vines were rolled (July 16 to 26). The 
influence of the weather was as marked upon the potatoes as upon the 
grains, the favorable effect of the rolling being increased and its injuri¬ 
ous effect lessened when warm, moist weather followed the operation. 

The author believes rolling useful for breaking the crust which may 
form over the seed upon some soils, for reestablishing plants upheaved 
during the winter, and for compacting soils in regions exposed to hot, 
drying winds 5 but the experiments afforded no test upon these points. 

The nitrogen requirement of barley, H. Hfxlriegel kt al. (Ztschr. Ver. llilbenz, 
Ind., 1897, Feb., pp. 141-217). 

Chicory culture in Nebraska (Jmer. Ayr. (middle ed.), 59 (1897), No. 12, p. 358, 

fig . i). 

Important facts about corn, W. H. .Jordan (Maine Bta. Dpt. 1895, pp. 127-130). — 
A reprint of Bulletin 17 of the station (E. S. R., 7, p. 121). 

Forage conditions of the prairie region, J. GL Smith ( V. 8. Dept. Agr. TearbooJc 
1895, pp. 309-324, figs. 5). —A popular article on the wild forage plants of the prairie 
regions. Notes are given on the blue stems ( Andropogon furratus, J . nutans, and A. 
scoparius), switch grass ( Pameum virgatum), the wheat grasses (Agropyrum spicatum, 
A. caninum, A. richard»oni, A. tenerum, and A. repeats), the gramas or mesquite grasses 
(Bouteloua curtipendula, B. oligoslachya, and B. hirsula), buffalo grass (BucMoe dac¬ 
tyl oides), prairie June grass, ( Eatonia obtusata and Kerloria cristata), fresh-water cord 
grass (SparUna cynosuroides), wild-rye grass (Elymus sp.), blue stems (Calamagrostis 
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canadensis, C. eonfinis, and ('alamovilfa longifolia), turkey foot (Andropogon Jutllii), 
the needle grasses t Arisfida aud Stipa), the false redtops {EtagroAis peotinacea and 
Ti'iodia piupuna), native clovers (Petalostemon), vetches (Aieia and Lathyrus), 
shoe-strings ^P&oralea, Dalea, and Ainorpha), rattle pods (Astragalus), and beggar 
weeds (Desmodium). 

A report on the grasses and forage plants of the Rocky Mountain region, P. A. 
Rydberg and C. L. Shear ( l\ 8. Dept . Agr.. Division of Agrostology Dul. 5,pp. 4$Jigs. 
29). —Descriptive, illustrated, and economic notes aie given on collections of grasses 
and other forage plants made in Montana, Idaho, Utah, Colorado, and Nebraska. 
The authors call attention to certain grasses deserving particular mention and give 
miscellaneous notes on grasses adapted for hay and pastuie as well as forage plants 
other than grasses. A list of characteristic specie^ adapted for particular soils and 
stations is given. 

Grass gardens, F. Lamson-Sluibxer ( l\ S. Dept. Agr . Yiarbook 1895. pp. 301-308, 
figs. 3). —The author discusses the value of grass gardens in the recognition and com¬ 
parison of species, and mentions the advantages of such gardens and their value in 
the selection of grasses for particular latitudes. Brief directions are given for lay¬ 
ing out aud stocking grass gardens, together w ith suggestions for ditlerent kinds of 
grass and forage plants to bo grown, as well as the importance of introducing new 
grasses. 

Comparative variety tests of summer grains, Tan cud ( Land.iv. lYochenbl. Sollies. 
Moht., 47 [ 1897), Xo. 9. pp. 132.173). 

Grasses of salt marshes, F. L VMsox-bCRiiiKBU ( V. «s. Dept. Agr. Yearbook 1895, pp. 
8J5-rll2,figs. 7).—This is a popular article on the grasses of the salt aud tide-water 
marshes. On the sands are found beach or marram grass aud a few others valuable 
for holding drifting sands. On the mar&hes proper grow' sedge or thatch (Spartina 
8tricta glabra), red salt grass ( S.jitmea), which is one of the most valuable of the 
spartinasfor hay, S.junciformis , fresh-water cord grass (8. cgnosuroide s), 8. polystachya, 
large reed ( Pliragmites communis). Indian rice ( Zizania aquatica), and spike grass 
(Distichlis spicata). Upon the higher portions of the marsh, above the ordinary 
tides, are found creeping bent or browntop, switch grass ( Panicum virgatum), slender 
broom sedge ( Andropogon scoparius ), and a rush, called black grass {Juncus gerardi ). 

Hemp culture, C. R. Dodge (U. S . Dept. Agr. Yearbook 1895, pp. 215-232). —This 
is a popular article giving general considerations on the hemp crop in the United 
States, with directions for culture. A great desideratum in hemp production is a 
satisfactory breaking machine, w’hich so far has not been placed on the market. 

Results of experiments with commercial fertilizers on hops, F. L. Schneider 
(C'asopis pro prftmyls chemicky , 6 (1890), p. 251; abs. in Chem. Ztg21 (1897), Xo. 3, 
Eepert., p. 3). m 

Canadian field peas, T. Shaw ( U. is. Dept. Agr. Yearbook 1S95, pp. 223-232, figs. 3 ).— 
This is a popular article containing some geneial remarks on the vaine of the pea 
crop, with directions for eultnie. Thearietics recommended are Prussian Blue, 
Canadian Beauty, and Tall "White Marrowfat. 

Potatoes at the Chapelle experiment station, F. Dhsprez (Jour. Agr . Prat., 61 
(1897), J, Xos. 9. pp. 313S20; 10, pp. 364-367). 

Wheat, thick and thin seeding, R. H. McDowell (Xevada St a. Dpt. 1895, pp. 
9-11). —Tabulated datable given for teBts carried on for 5 years in sowing different 
amounts per acre of seed wheat. 

The principal varieties of wheat consumed in Prance, Balland ( Compt. Bend., 
124 (1897,) Xo. 1, pp. 40-47). —Analyses of wheat from various sources, including the 
United States. 

Comparative test of Sorghum vulgar© and horse tooth com, Otto (Dent, landw. 
Preuse, 24 (1897), Xo. 19, p. 105). —Tables are given showing comparative yield and 
composition of these crops. 

The influence of the nitrogen content of the soil upon the ratio between grain 
and Btraw (Beat, landw. Preset, 24 (1897), Xo. 17,p. 145). —Review* of work of Fleischer, 
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showing an almost uniform widening of the ratio between grain and straw with 
increased nitrogen content of soil. 

Distribution of seeds and plants, E. J. Wick son (C aUfomia Sta. Bui 112, pp.,9).— 
A descriptive list is given of selected resistant grapes, table grapes from Persia, 
desirable onealypts, silk cotton tree (Krlodendron an/mot nosum), earob (Cvruionia 
tiiUqna), dryland grasses, plants for green manuring, forage plants for alkali soils, 
ciifiaigre, kale, Jerusalem artichokes, Algerian \n boats, vegetables, and tobacco, 
which arc ottered by the station for distribution to citizens of the State. 


HORTICULTTJBE. 

Notes on cabbages, H. P. Gould (Maine Sta . Bpt. 1895, pp . 82— 
88 ).—The author reports on the influence of size of seed, results of tying 
up the outer leaves to hasten maturity, effect of mulching, and shallow 
vs. deep cultivation. 

In testing the influence of the size of seed, plants from large and small 
seed from o varieties were grown, and the results are tabulated. The 
weight of the heaviest and lightest heads, the average weight, and the 
percentage of cracked heads, immature heads, and plants not forming 
heads are given, together with the ratio of the average weights of heads 
from large and small seed. For one variety the small seed produced 
heavier heads than the large, but with the other two the ratio was 
reversed, from which it seems probable that the size of the seed has 
some influence upon the size of the head, the larger seed as a rule pro¬ 
ducing larger heads. 

The effect of tying up the outer leaves upon the maturity of the plant 
was investigated and the results tabulated, in which it was shown that 
tying up the outer leaves of the cabbage appeared to have no effect 
upon the maturity of the heads, but resulted in a marked decrease in 
their size and in increased liability to decay. 

The effect of mulching with straw was tested and the results tabu¬ 
lated. It is shown that the use of a mulch in growing cabbages, espe¬ 
cially in a dry season, is advantageous. 

Shallow and deep cultivation were tried with 4 varieties of cabbage, 
and it appears from the tabulated data that the different methods of 
culture did not affect all varieties in the same way. In general, deep 
cultivation appears to hasten maturity of plants, as is shown by the 
greater percentage of cracked heads from the deeply cultivated plants 
and by the greater percentage of immature plants from those given 
shallow cultivation. The size of the head did not seem to be influenced 
by the different methods of culture. 

Onions, L. C. Corbett (South Dakota Sta . Bui. 47, pp. 33 - 39 , 46 ).— 
Plantings were made February 27 and March 18 of each of 7 varieties 
of onions. For 1 variety the yields were alike for both plantings, but 
for the other 6 varieties there was a marked difference in favor of the 
earlier date, as great in one case as 115 bu. per acre. The data are 
tabulated. 
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Comparisons were made on 7 varieties of plants raised in hotbeds 
and transplanted, and plants from seed sown in the open field, the dates 
of sowing being the same. The field-sown seed gave the largest prod¬ 
uct with 3 varieties, the same amount of merchantable onions, but 
smaller amount of scullions with 1 variety, and a decidedly inferior 
yield wilh 1 variety. The bulbs produced by the transplanted plants 
were larger than those grown in the field, due, perhaps, to insufficient 
care in thinning the field sown plants. 

One-half of a large plat of ground was plowed and prepared in the 
fall and the other half in the spring a few days prior to sowing the 
seed. It was found that the seed on the fall-plowed section germinated 
2 days earlier than that on the spring-plowed section, and that the work 
of weeding was considerably less on the fall-plowed land. At harvest 
the yields were: For fall-plowed section, 309.59 bo. merchantable onions 
and 8.36 bu. of scullions; for spring-plowed section, 393.61 bn. mer¬ 
chantable and 16.21 bu. scullions. 

Spinach, L. F. Kinney (Rhode Island Sta. Bill. 11, pp. 99-131 , figs. 
11 ).—Notes are given on spinach culture in Rhode Island, with a clas¬ 
sification of the various varieties, dividing them into G groups, as 
follows: Norfolk or Bloomsdale spinach, round-leaved spinach, thick¬ 
leaved spinach, prickly-seeded spinach, New Zealand spinach, and 
mountain spinach or garden orache. The different varieties of each 
are described. 

The author investigated the use of water in connection with the cul¬ 
tivation of spinach by subirrigation and surface irrigation. In the 
case of the subirrigation but little, if any, benefit was observed, while 
the use of water on the surface conspicuously hindered the growth of 
the plants during the few days that followed the application. 

Brief notes are given on the leaf miner and mildew of spinach, and 
the author thinks there are indications that the germs of the mildew 
are carried to the field upon the seed when sown. 

A historical sketch of the cultivation and use of spinach is given, 
with directions for proper cooking. 

Notes on sweet com, H, P. G-ould (Maine Sta. Bpt. 1395, pp. 
79-81 ).—Tests of 25 varieties of corn are reported, and attention is 
called to the fact that the Gory variety for several years has excelled 
in earliness, but its quality is far from perfection. In the tests here 
reported several varieties are shown to have the same growing season 
as reported for the Cory, namely, 79 days from the date of planting. 
Early Sunrise, the most prolific and one of the earliest varieties grown, 
compared favorably in quality with the later varieties. 

Tomatoes, L. C. Corbett (South Dakota Sta. Bui 47, pp. 4-32, 45, 
46 ).—A table is given showing dates of first bloom and first ripe fruit, 
average numbers of fruits per plant, average weight of fruits, and 
average yield per acre of 102 varieties of tomatoes grown at the station 
under similar conditions. Of the varieties tested 19 produced at the 
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rate of over 300 bu. per acre, 3 over 400 bu., and 1 oyer 500 bu., the 
best producers being Hubbard Early, Salzer Giant Tree, Salzer First 
Prize, Bond Early Minnesota, and Early Iluby. 

A fertilizer test was made with nitrate of soda, potash salts, super¬ 
phosphate, laud plaster, and salt, singly in varying amounts and vari¬ 
ously combined. The data are tabulated and indicate beneficial results 
from the use of small quantities of phosphoric acid. 

A plat of 40 plants tilled with rake and hoc gave earlier fruits than 
one cultivated 3 in. deep, but the fruits were less in number and of 
smaller size, the calculated yields per acre being 332.53 bu. for the 
raked plat and 446.13 bn. for the cultivated plat. Mulching retarded 
the maturity of the fruit. 

In a comparison of different systems of training, a perpendicular 
3-wire trellis gave best results, but the author concludes that “in gen¬ 
eral it does not pay to train tomatoes.” 

Plants grown from cuttings carried through the winter were com¬ 
pared with plants from seed of the same variety. The results both in 
general yield and in work involved were in favor of the seedling 
plants. 

Seed was sown at different dates between January 16 and April 16, 
the largest crops being produced by the plantings nearest March 15. 

To test the theory that removing the new growth and blossoms after 
the plants have set the desired number of fruits will hasten the 
maturity, one lot of plants was pruned August 3 and a similar lot 
allowed to grow naturally. The pruned plants were checked rather 
than hastened in maturity, as only 1.5 fruits per plant ripened by 
August 31, at which time 4.4 fruits per plant had ripened on the 
unpi'uned lot. The yield for the entire seasou, however, favored the 
pruned plants, the yields being at the rate of 460 bu. per acre pruned, 
and 293.5 bu. normal. 

Trials were also made to test the influence of soaking seed in water 
as in the cleaning process, and to compare normal, sun-ripened, and 
green seed, and home-grown and foreign seed. The conclusions are 
that “the washing of seeds from the pulp can in no wise injure them 
for seed. . . . Seeds from green fruits give a lower percentage of 
germination, but the resulting plants give an increased crop for the 
season. . . . While the home-grown seeds do not give earlier fruits, 
they give a larger yield.” 

The peach, It. n. Price (Texas Sta. Bui. 39, pp. 801-848, figs. 21 ).— 
This comprehensive bulletin on the peach treats of varieties, with a 
classification of those adapted to different climates, rules of nomencla¬ 
ture, and peaches recommended by different Texas horticulturists, with 
directions on orchard setting and budding. 

The author classifies the various varieties according to the 5 follow¬ 
ing races: Peen-To, South China, Spanish, North China, and Persian, 
the different varieties under each being described, and notes given on 
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their value for home and market use. The characteristics of the differ¬ 
ent races are described, and illustrations are given of the characteristic 
stones and the 1 and 2 year-old wood of each race. 

Directions are given for orchard setting and management, m which 
the preparation of the soil, selection and planting of trees, methods of 
pruning, and cultivation are treated at considerable length. A method 
of budding, which can be done when the bark does not slip and the sap 
is almost dormant, is described and figured. This method, which has 
been claimed as new, is found to be a modification of a method which 
has been used for a considerable time in parts of Germany. 

Strawberries, II. MT. Starnes (Georgia Sta. Bui . 32, pp. 433-489, 
pis. 4 , figs. 24 ).—The author gives directions for the general culture of 
strawberries, and also the local methods followed in various parts of 
Georgia and neighboring States. A report is given of variety tests 
and a description of tbe varieties. 

Summarizing the results of investigations, the author states that any 
soil or location adapted to trucking purposes is suitable for growing 
strawberries. The preparation should be deep and thorough. It is 
recommended that cowpeas be grown as a preparatory crop, and that a 
very liberal application of barnyard manure be given. A supplementary 
commercial fertilizer, consisting of 1,140 lbs. of superphosphate, 540 
lbs. of nitrate of soda, and 320 lbs. of muriate of potash, applied at 
the rate of from 800 to 1,600 lbs. per acre, is recommended. Top¬ 
dressing in the spring with 150 lbs. of nitrate of soda in 3 applications 
is advised. The biennial system of rotation is recommended for the 
interior of the State, but for the coast region the annual system is 
found best. 

Pistillate plants are found as a rule to be more resistant to late frost 
than staminate ones, and experiments seem to indicate that as a class 
they are somewhat more productive also. If pistillate varieties are 
chosen, every third row should be planted with staminate varieties to 
secure perfect fertilization. Care must necessarily be taken to select 
pistillate and stamiuate varieties that will bloom at the same time, in 
order to secure the best results. 

Transplanting should be done m late summer or early fall on the 
coast and in early November in the interior of the State, followed by 
resetting in February or March when necessary. The best distances 
for hill culture are variable, from 36 by 18 to 36 by 24 in. being recom¬ 
mended. In matted rows, 48 by 18 in., the runners being allowed to 
make a row about 18 in. wide, leaving 30 in. for cultivation, is consid¬ 
ered the best distance. In the annual rotation no cultivation after 
fruiting, except the eradication of the larger weeds, is necessary. In 
the biennial rotation continuous cultivation throughout the first season 
must be followed. Mulching previous to fruiting is recommended, the 
most economical material being pine straw. The rnnleh should never be 
burned off, but turned under with the plants when the plat is destroyed. 



786 


EXPERIMENT STATION RECORD. 


Irrigation experiments liave proved unsatisfactory, and should not be 
undeitaken except in an experimental way. 

The principal insect enemies of the strawberry are the white grab 
and the crown borer, and the moRt effective means for prevention is rota¬ 
tion, at least .‘1 years, and 5 years if possible, intervening between crops. 
The strawberry leaf blight (SpltevrelUt fragaritv) is the most seiious 
fungus pest, and rotation and spraying witli Bordeaux mixture are 
recommended. 

The best succession of varieties for home use or local market is stated 
to be Hoffman, Lady Thompson, Sharpless, Beder Wood, Gandy Belle, 
Greenville, Brandywine, Marshall, Haverland, Princess, Parker Earle, 
and Bubach No. 5. The best succession for shipping is Hoffman, Lady 
Thompson, Beder Wood, Haverland, Parker Earle, and Bubach No. 5. 

Strawberries, W. Paddock (Xcic York State Sta. Bui. 100, n. ser., 
pp. 231-250 , pi. 1). —Descriptive notes and summary of variety tests are 
given. Strawberries were fruited in 1 and 2 year-old beds and, u con¬ 
trary to the usual experience,” some of the largest yields were obtained 
from bedR that bore their second crop of fruit this season. Of the vari¬ 
eties fruited for the first time this season the author considers Bissel, 
Earliest, Enormous, Maple Bank, Omega, Robinson, See No. 3, No. 4, 
and No. 5, Staples, Thompson No. 101, Tubbs, and William Belt worthy 
of farther testing. Among the varieties fruited in the 2 year-old beds 
for the second time only, the following are cousideied worthy of testing: 
Bostonian, Marshall, Marston, and Tennessee. Among the most prom¬ 
ising early berries may be mentioned Earliest, Michel, Staples, Tubbs, 
Beder Wood, and Marston; and of the very late varieties, Ilunu, 
Equinox, Wilder No. 7, Feicht No. 3, Princeton, Chief, and Gandy. 

Varieties of grapes, E. L. Watts (Tennessee Sta. Bui., Yol.IX,No. 
4, pp. 107-195, figs. 10 ).— A report is given of varieties of grapes tested 
during 1890. There were 03 varieties tested at the station and 7 addi¬ 
tional ones are reported from Tennessee growers, but which have 
not been tested at the station. Two new varieties, Campbell Early 
and Early Ohio, both of which promise to be valuable additions, are 
reported upon at some length. For home consumption the following 
varieties will furnish a succession of fruit in the latitude of the station 
from the middle of July until after frost: Karly Ohio, Moore Early, 
Delaware, Worden, Winchell, Brighton, Brilliant, Catawba, Duchess, 
Herbemont, Clinton, and Norton Virginia. The most profitable market 
varieties are Moore Early, Niagara, Concord, Delaware, Diamond, 
Oatawha, Woodruff, and Carman. 

California walnuts, almonds, and chestnuts, G E. Colby (Cali¬ 
fornia Sta. Bui. 113 , pp. 13 ).— Studies have been made relative to the 
composition of numerous varieties of walnuts, almonds, and chestnuts, 
and the fertilizers required to replace the draft upon the soil. Five 
samples of walnnts, 19 of almonds, and 2 of chestnuts were examined, 
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tlie results being tabulated. The physical analyses and ash and nitro¬ 
gen content of the different parts of the fresh nuts were as follows : 

Analyses of California nuts. 

I Physical unaly sis. ! Ash and nitrogen content. 



Total 1 

Aver- | 

Aver- 

Hulled nuts. 

Kernels. 1 

] 

Shells. 

Hulls. 


weight, j 

weight I weight 
of of ker- 

nnts. | nels. | 

Ash. 

Nitro¬ 

gen. 

Ash. 1 

1 

Nitro¬ 

gen. 

j Ash. | 

Nitro¬ 

gen. 

Ash. | 

Nitro¬ 

gen. 

Walnuts: 

California Soft- 

i 

Oms. 

1 

Oms. 

Gms. 

Pr. ct. 

Pi r ct ., 

i 

Pr. ct. | 

Per ct. 

I 1 

Pr. ct. Per ct. Pr. ct. 

Per ct. 

shell. 

33. 30 

13.30 

6.00 

0.78 

1.00 1 

1.16 

1.82 

0.61 . 

0.32 

1.15 

1 0.11 

Do. 

33. 30 

15.80 

6.65 

.04 

1.00 

L 05 

2.09 

.35 

.21 1 

[ 1.83 

.28 

Do. 

25. 00 

13.30 

5.10 

.83 

1.08 

1.18 

2.45 

, .02 

| .23 

:> ‘*1 

.17 

Bijou. 

80.00 

31.00 

8.34 

.68 

.84 

1. 36 

2.40 

.41 

.20 

1.06 

.15 

California Native 
Block. 

50.00 

14.10 

i 3. (o 

.57 

.98 

1.36 

3.16 

1 

1 .30 1 

.20 

.51 

.13 

Almond a: 












1X1. 

5.20 

2.60 

1.30 

2.0b 

1.70 

2.00 

3.03 

2.24 

.37 

3.72 

.55 

King Softshell.. - 

9.10 

2.30 

1.36 

1.15 

1.49 

1.48 

2.28 

i .73 

1 .31 

1.11 

.11 

Nonpareil. 

Ne Plus Ultra. -. 

9.10 

2.70 

1.46 

1.55 

2.13 

1.55 

1 2.98 

1.83 

( .37 

2.06 

.31 

10.00 

3.00 

1.88 

2.21 

2.34 

* 2.16 

3.42 

2.30 

.51 

2.66 

.64 

Marie Duprevs... 

11.10 

5. 00 

2 22 

1. 05 

1.11 

| 1.27 

1 2.13 

1 .83 

.30 

1.39 

.25 

IXL. 

12.50 

3.70 

2.09 

2.13 

2.27 

1 2.07 

. 3.62 

2.21 

1 .52 

1 2.41 

.38 

Drake Seedling... 

16. GO 

5.00 

L65 

1 02 

.90 

1.49 

1 2.41 

. bO 

.23 

| 1.32 

’ .12 

IX L. 

20.00 

7.00 

2.60 

1.27 

.78 

1.20 

1.87 

. 1.31 

.16 

1 1.06 

.13 

Papersbell. 

20.00 

3.00 

2.10 

i 1.20 

1.72 

1.62 

2.42 

. 14 

.10 

1 1.17 

.16 

Languedoc. 

25. <J0 

4.50 

2.40 

1.27 | 

1.41 

1.45 

2.43 

1.30 

.14 

| I-*? 

.20 

Chestnuts: 

1 







i 



i 

Italian. 

, 50.00 

28.50 

24.08 

1 .83 

L 02 

.75 

. 1.00 

.99 

.76 

1.22 

.50 

Do. 

33.33 

21.07 

18.34 

j .h0 

.39 

.83 

1 .63 

1 .63 

I 

.20 

1.09 

1 

1 .22 


Ash analyses are given for the various parts of the fruit of California- 
grown walnuts, almonds, and chestnuts, and for comparison European 
ash analyses are included. 


* Amount and composition of the ash of California walnuts , almonds , and chestnuts . 


Nut (hulled) and 
parts of entire 
fruit. 


Walnuts 

Nut (hulled).... 

Kernel. 

Shell. 

Hun. 

European wal¬ 
nut tmeal)---. 
Almond: 

Nut (hulled) ... 

Kernel. 1 

Shell. 

null. 

European al¬ 
mond (nut) .. 
Chest nut: i 

Nut (hulled).... 

Kernel. 

Shell. 

Hull. 

European chest¬ 
nut— I 

Nut. 

Kernel. 

Shell. 


Composition of the pure ash. 


Pure 
ash in 
fresh 
sub- ! 
stance. 

1 

Potas 

slum 

oiid. 

U 

um 
| oxid. 

Cal¬ 

cium 

oxid. 

i 

Mag- 

i ue- 
sium 
( oxid. 

Per- 
oxid 
of iron 
and 
alu¬ 
mina. 

Man¬ 
ganic t 
oxid. 1 

1 

i 1 : 

Pho«- Sul 
phone, phiiric Silica, 
acid, j acid. | 

Chk>- 

rin. 

Per ct. 

1 Per ct. 

Per ct. 

Per ct. 

P* r ct. 

Per ct. 

Pt r ct i 

Per ct 

1 Per ct. j 

Per ct 

Per ct 

0.750 

19.06 

0.b3 

23.h3 

11.40 

2.49 

0.04 | 

37.17 

| 2.17 

0.94 

0.57 

1.130 

12.09 

I .96 

5. 57 

16.00 

3.23 

.35 

57.83 

1.31 

.75 

.70 

.520 

28. 28 

1 .82 

44.88 

3.29 

1.78 

.90 

13.14 

3.23 1 

1.37 

.41 

1.730 

77.80 

.27 

7. 79 

1.80 

.62 

.12 

2.46 

2.66 | 

1.28 

6 57 

5.330 

33.08 


6. 70 

12.15 

.30 


43.74 

1.23 

1.61 

.22 

1.500 

36.63 

2.29 

11.49 

12.23 

1.99 

. 35 

28.90 

4.12 1 

1.32 

.21 

1.620 

10. 96 

1.85 

14.53 

1ft. 31 

.78 

.28 

4ft. 13 

4.64 

.24 

.27 

1.440 

64 76 

2.81 

9.12 

5.54 

1 3.40 

.42 

7.76 

3.55 

2.48 

.14 

I. WO 

G4.86 

.74 

4.10 

5.28 

' 4.20 

.59 

5.62 

1. ?2 

12.51 

.70 

4.000 

.826 

27.93 

45.07 

.23 

1.70 

8. bl 

8. 82 

17.60 

9.24 

.55 

1 .43 

.IS 1 

43.63 

' 23.10 

.37 ' 

i 

10.84 1 

i 

i 

.22 

.40 

.700 

4b. 67 

1.20 

4.63 

8.03 

.41 

.10 

23.55 

12.81 

.18 

.34 

.810 

29.02 

3.92 

27.52 

14.51 


i -- 4 

21.10 

, 2.08 

.42 

.67 

1.100 

32.23 

.99 

17.83 

10.15 

1 3.93 

1 .58 

9.01 

1 5.05 

18.69 

.90 

1.980 

1 39.36 

21.73 

, 7.84 

! 7.84 

i 

1.03 


8.25 

1 

3.68 

2.32 1 

2.9*5 

2.380 

56.69 

7.12 

3 87 

1 7.47 

j -14 


18.12 

‘ 3.85 

1.54 

.52 

1.680 

2.63 

| 14.21 

19.74 

24.07 

1 .87 

l 


9.89 

| 3.39 

3.51 

4.54 
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The total quantity of mineral matter withdrawn, as shown by the ash, 
is considerably greater for all the nuts than for the stone fruits, with 
the exception of the olive. In the case of the olive the excess consists 
mostly of silica, tiie ash containing K8 per cent of that substance. 

Investigations have been made on the food value of nuts, and a sum¬ 
marized table is given of the analyses. In the following table the 
author’s analyses are given and for comparative purposes some Euro¬ 
pean analyses and the analyses of 8 specimens of Pennsylvania-grown 
chestnuts are included: 


Proximate composition of the water-free Jcimels of nuts. 


Walnut B: 

California-grown, California Softshell- 

California-grown, Bijou. 

European-grown, English walnut 1 . 

California Native Mack. 

California-grown, American Blaok. 

Almonds: 

California-grown, ditlerent varieties. 

European-grown, sweet almond 1 . 

Chestnuts: 

California-grown, “Italian ". 

Pennsylvania-grown, different varieties 2 
European-grown, average 1 . 


Num¬ 
ber of 
nnaly- 

M*H. 

A.hli. 

Protein. 

Eil>or. 

Nitro- 

gen-freo 

extract. 

Eat. 


Per ct. 

Per rent. 

Per et. 

Per cent. 

Per ct. 

4 

1.44 

1(1.09 | 

2.62 

13.87 

<55.08 

1 

1.71 

18.84 

1.30 

11.88 

66.04 


2.13 

17.17 1 

6.47 

8.28 

65.05 

I 

1.77 

23.56 

1.90 

14.71 

56.06 

1 

2.06 

31.06 

1. 65 

5.93 

59.30 

11 

2.11 

22,02 

3.23 

14.99 

57.62 

1 

3.13 

2T>! 50 

6.93 

7.64 

50.74 

2 

1.68 

11.35 

3.10 

78.45 

4.22 

8 

2. 80 

10.99 

3.13 

71.7C 

11.63 


3.31 

11.29 

3.32 

79.03 1 

2.82 


1 ELonig. ^Pennsylvania Sta. Pul. 16 (E. S. It., 3,p. 177;. 


Where other forms of food lack protein or albuminoids and fat, walnuts 
and almonds are able to supply this deficiency in a concentrated form. 
The chestnut with its high content of .starch, sugar, dextrin, etc., may 
be used as a substitute for the cereals. 

The bleaching of nuts by dipping, E. W. Hilgard (California 
Sta. Bui. 113 , pp. 1 /, 15 ).—The unsatisfactory results often secured in 
the usual method of bleaching nuts by the use of sulphur have led to 
au investigation of this subject with a view to securing some more sat¬ 
isfactory method of treatment. Very good results have been obtained 
by dipping the nuts in a cane or splint basket for 5 minutes in a solu¬ 
tion of 6 lbs. bleaching powder, 12 lbs. sal soda and 50 gal. of water. 
They are then thoroughly rinsed with a hose, drained, and dipped in a 
1 per cent solution of bisulphite of lime until the desired color is secured, 
after which the nuts are again rinsed and dried. Instead of the last 
dipping the same results may be obtained by sulphuring the nuts for 
10 to 15 minutes. The cost of 50 gal. of the chlorin dip will be about 40 
cts., and the same quantity of the bisulphite would probably cost less. 
The time occupied in handling a lot of nuts will be from 12 to 15 min¬ 
utes. If practiced upon an extensive scale, some modifications will 
doubtless be suggested, but the method as a whole is considered far 
superior to the use of the sulphur box. For English walnuts either of 
the two bleaching dips may be used alone. 
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Electro-horticulture, range of incandescent light, F. W. Rane 

(Proc. Soc. Promotion Agr. tfcl 18%, pp. 105-108, figs. J ).—An account 
is given of an experiment made at the West Virginia Station with a 
cluster of 8 lG-candlepower bulbs. They were placed at the end of a 
central bench and the light thrown along the bench by a reflector. The 
plants used in the test were spinach, lettuce, land cress, and cauliflower. 
The light was kept running from about 3 to 11 i>. m. for 6 nights per 
week, from November 6 to January 11. There seemed to be no effect 
exerted upon the cress except possibly an earlier germination, but the 
growth of the other plants was accelerated to the following distances 
from the light: Cauliflower, 20 feet; Grand Rapids lettuce, 19 feet; 
Rawson Forcing House lettuce, G.5 feet, and spinach, 16.75 feet. The 
cauliflower grew taller near the light, but gave larger heads when farther 
away. In general, the lettuce gained in height but lost in weight as it 
approached the light. 

The two freezes of 1894 and 1895 in Florida, and what they 
teach, H. J. Webber ( U. 8. Dept. Agr. Yearbook 1895, pp. 159-171,pi. 
1, figs . 7). —An account is given of the two freezes and the amount of 
damage done in Florida in 1S91 and 1S93. The first freeze, December 
27-29, caused a serious loss of oranges and lemons, killed many of the 
young citrus trees, and seriously injured the old ones. Guavas, pine¬ 
apples, and many tropical fruit trees were frozen down*throughout the 
northern and central parts of the State. 

The second freeze, which culminated on February 8, killed all the 
varieties of citrus trees throughout the State except in the extreme 
southern portion and in a few protected localities. Where the trees 
had been banked with earth before the freeze a portion of the trunk 
was saved, and this practice is thought desirable in order to protect 
the point of union in trees budded or grafted near the ground. Citrus 
trees having a single main trunk were found to endure cold better than 
those having several trunks. Wind-breaks, forest trees scattered 
among fruit trees, and fires distributed at intervals proved beneficial 
Little difference was noticed in the subsequent growth of frozen trees 
whether pruned soon after the freeze or left unpruned. No injurious 
effects were observed from leaving the frozen tops attached, but it is 
thought in general that early pruning gave rather better results. In 
restoring orange and lemon groves frozen to the ground, the method 
of cutting the trees off below the soil and crown grafting has proved 
much better and quicker than waiting for sprouts to grow from the 
base and budding them when they have reached sufficient size. What 
appeared to be the quickest way to build up nursery stock and small 
trees killed down by the freeze was to immediately cut them an inch or 
two below the surface of the ground and cleft graft them. 

Pineapples were injured as far south as Biseayne Bay when grown in 
the open. When grown under sheds they were not seriously injured 
south of the 27th parallel. The strictly tropical fruits were injured 
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except iii tlie extreme southern part and on the Keys. Large bodies 
of water afforded protection to citrus trees growing in tlieir vicinity, 
the tempering influence of the large lakes being perceptible for at least 
half a mile from the water. On an island in Tampa Bay lemons 
escaped uninjured, and oranges on the bordering mainland wore almost 
entirely unharmed. The beneficial influence of fliis large body of 
water extended for nearly 2 miles. Pineapples, guavas, etc., grown 
in regions having extensive water protection escaped much of the 
damage sustained by such fruit when grown in similar latitudes, but 
away from bodies of water. 

Second report upon extension work in horticulture, L. H. Bailey 
(New York Cornell tita. Bid. 122,pp. 471-504, Jig*. 14 ).—This bulletin 
gives a report on the progress of the work carried on under the Experi¬ 
ment Station Extension, or Nixon, Bill, and covers the third year’s work. 
The general outline of work, as given in the previous report, has been 
somewhat modified. The methods of extension which have been tried 
are (1) the itinerant or local experiment as a means of teaching, (2) the 
readable expository bulletin, (3) the itinerant horticultural school, (4) 
elementary instruction in rural schools, and (5) instruction by means of 
correspondence and reading courses. The author considers that the 
bulletins have accomplished the greatest good. An outline is given in 
part of the various courses which have been offered and lines of instruc¬ 
tion which have been carried out. Courses of reading are also sug¬ 
gested and lists of publications given which deal more or less directly 
with the lines of instruction desired. The work as originally contem¬ 
plated under the law establishing the extension work in horticulture has 
grown to such proportions that it can be no longer handled by the regu¬ 
lar organized staff of the College of Agriculture of Cornell University, 
and the author offers some suggestions for its future conduct. 

Asparagus planting, \V. Allan (Garden, 51 (1807), No. 1819, p. 159). 

Beans, L. C. Corbett (South Dalota Sta. Bid. 47, pp. 40-4 J. 40). —A table is given 
showing tlie yield of 20 varieties of string beans grown at tbo station. Tests of hills 
t?a. drills on both small and large scale favored sowing in drills. 

Storing of celery, I. L. Powell (Amur, (lard., IS (1807), No. 110, p. 171, fig. 1). — 
Directions are given for winter storing of celery which is said to excel in producing 
a flue, crisp product. 

Notes on peas, H. P. Gould ( Maine Sta. Bpt. 1895 , pp. 81,82). —Tests are reported 
of 8 varieties of “wrinkled” peas, in which it is shown that considerable latitude 
in time is required by different varieties to roach edible maturity. 

Salad plants and plant salads, F. A. Wauuii (Vermont Sta . Bid. 54, pp. 67-79 , 
figs. 8). —The author distinguishes between salad plants proper and those suitable 
for pot herbs or greens. Among the salad plants proper he describes cresses, white 
mustard, and com salad, and among those suitable for pot herbs, Swiss chard, Bpinach, 
endive, and kale. In addition to those described a list of about SO other salad plants 
is given. Brief notes are given on the preparation of salads and salad dressings. 

Vegetables in 1894, G. C. Butz (Pennsylvania Sta. Jtpi. 1895, pp. 118-180 ).— Lists 
are given of the varieties of bush Lima beans, pole beans, beets, lettuce, and cauli¬ 
flower grown at the station, and tabulated data and notes upon 10 varieties of bush 
beans, 13 of cabbage, 13 of sweet com, 24' of peas, and 19 of tomatoes. 
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Experiments with vegetables and fruits, E. S. Riciiman ( Utah Sta. Bui, 45, pp. 
19). —These consist i>rincipally of variety tests, tabulated data being given for 24 
varieties of potatoes with descriptions of 8 varieties, and notes upon 19 varieties of 
onions, 2 of field beaus, 7 of Lima beans, 3 of string beans, 12 of sweet corn, <5 of 
muskmelons, 4 of watermelons, 6 of cherries, 7 of plums, 21 of apples, 3 of pears, and 
Spanish peanuts. 

A trial of transplanted and field-sown onions resulted decidedly in favor of trans¬ 
planting. The yield of potatoes from small potatoes and from equal-sized pieces of 
large potatoes favored the small potatoes. 

A cheap and efficient greenhouse for the Northwest, L. C. Corbett ( South 
Dakota Sta. Bui. 47, pp. 43-4$). —Reprint of an article published in Market Harden, 
June, 1895. 

The health of plants in greenhouses, B. T. Galloway ( S. Dept. Agr. Tear- 
look 1895 , pp. 247-256 , fi{/8. 4). —The author discusses some of the various factors 
affecting the health of plants in greenhouses and shows in what way the soil, water, 
heat, and light may affect plants grown in such conditions. Selection as a means of 
increasing the vigor of plants is disc ussea and illustrated by figures showing violet 
cuttings properly and improperly made. 

Apple growing in Grand Isle County, F. A. Waugh (Vermont »S ta. Bui. 55,pp. 
83-05, figs. 9). —An account is given of the apple industry in Grand Isle County in 
Northwestern Vermont. The county is almost completely surrounded by Lake 
Champlain and comprises about 50,000 acres, statistics are given for the crop of 
1896 which show that there were at that time 192 growers, whose 31,885 healing 
trees produced 40,424 bu. of marketable apples. The methods of cultivation are 
described in considerable detail. Spraj ing is followed almost mm ersally, the more 
successful grov er*> gi\ mg usually 4 applications of Bordeaux mixture to trees during 
the season. With the exception of the first application, which is given before the 
buds start, Paris green is added to the solution. The more important varieties are 
listed and directions are given for picking, storing, and marketing the fruit. A tab¬ 
ulated statement is given, showing that one grower with a 20-aere orchard made 
during the past year a net profit of $34.80 per acre. 

Apples in 1895, G. C. Butz (Pennsylvania Sta. Itpt. 1895, pp. 132-135, pis. 2). — 
Descriptions with illustrations are given of 6 varieties of apples of recent introduc¬ 
tion and 5 Russian apples. 

Cordon pear trees, F. Boulon {Jmer. (hiriL, 18 \1S97), To . 116, p. 169, fig. 1). — 
Directions are given for planting and training. Dwarf stock is preferred, and early 
bearing varieties are considered best. 

Pear budding, C* Guokdemange (Rev. JTort., 69 (1897), Xo.3, pp. 61,62, jig. 1). 

The pineapple industry in the United States, H. J. Webber (r. S. Dipt. Agr. 
Yearbook 1895, pp. 269-287, pi. l,fige. 6). —Notes aie gh en on the extent of the pine¬ 
apple industry in Florida and the conditions affect ing growth, such as heat, soil, 
moisture, etc. The methods of culture are described and the varieties principally 
grown are mentioned. The methods of propagation of p’ants, planting, cultivation, 
gathering, and packing the fruit are given, together with brief notes on diseases of 
the pineapple. The principal diseases are “sanding,” long leaf or spike, blight, 
and those caused by pineapple mite or red spider, and the mealy bug. Suggestions 
are given for their prevention. 

Blackberries and how to grow them, R. M. Kellogg (Amer. Hard., IS (1897), 
Xo. 116, pp. 170,171). 

The gooseberry, W. M. Munson < Jmer. Hard., IS (1897), So. 116, p. 171 ).—Extracts 
are given of a paper read by the author before the Maine Pomological Society on 
pruning, propagation, varieties, etc., of gooseberries. 

Small fruits in 1894, G, C. Butz (Pennsylvania Sta. Rpt. 1895, pp. 171-131 ).— 
Notes are given upon 33 varieties of strawberries, 22 varieties of raspberries, and 
5 varieties of blackberries. Tables are given showing the weight and sue of 



792 EXPERIMENT STATION RECORD. 

berries, length of season, and yield of strawberries, and length of season and yield 
of raspberries. 

Of 14 varieties of strawberries planted in 18!H, 8 yielded more liberally in the third 
than in the second year. 

Notes on small fruits, W. M. Mi t nm>n (Maine Si a. Jlpt. 1895, pp. 138-141). —A 
reprint of Bulletin 21 of the station [ E. H. E., 7, p. WMi). 

Small fruit culture for market, W. A. Tam«ou ( F. 8. Dept . Apr. Yearbook IS!),!, 
pp. 283-894,pi. /). —The author discusses tin* choice of location, preparation of soil, 
manuring, planting and cultivation, priming, winter treatment, varieties for market, 
a eleetion of plants, harvesting, and marketing for strawberries, blackberries, rasp¬ 
berries, currants, and gooseberries. 

French vines resistant to black rot, E. Bison (Prop. Apr. et Vit., 26 (1896), No. 
10, pp. 271, 218). —The variety Becut is saicl to be resistant, but the editor raises the 
question as to the identity of such a variety. 

Training grapes on wires, A. Carre (Prop. Apr. et Pit., 87 (1897), No. 5, pp . 
119-121). 

Grape culture in the greenhouse, R. Cam Kit on ((’a uadi an llort ., 20(1897), No. 3, 
pp. 105,106). 

Contribution to the physiology of the graft. Influence of the stock on the 
scion, G. Riviicre and G. Bailiiache (Compt. Rend., 124 (1897), No. 9, pp. 477-480). 

Principles of pruning and care of wounds in woody plants, A. F. Woods 
( U. S. Dept. Apr. Yearbook 1895, pp. 257-808, Jigs. 5). —The general struoturo of woody 
plants is given and the nature and effect of root and top pruning are discussed. 
Directions are given for i>runing fruit trees to produce vegetative growth and also 
for greater bearing capacity. The method of healing wounds on stems and branches 
is mentioned and receipts given for grafting wax, grafting clay, coal tar, and shellac 
varnish. 

Irrigation for the garden and greenhouse, L. R. Taft ( l r . S. Dept. Apr. Yearbook 
1895, pp. 888-846, figs. 4). —A popular discussion of this subject under the following 
heads: The water supply, power and machinery, distribution, Tesorvoirs and tanks, 
applying the water, irrigation for the garden, irrigation for orchards, cost of irriga¬ 
ting, profits from irrigating, and irrigation for the greenhouse. 

Frosts and freezes as affecting cultivated plants, B. T. Galloway ( U . S . Dept. 
Apr. Yearbook 1895, pp. 148-158, figs. S). —This is a general discussion of the different 
kinds of frosts and freezes and their effects upon plants. The use of the daily 
weather map and of the psyebrometer in foretelling frosts is explained and direc¬ 
tions are given for the protection of plants by covering with straw, soil, etc., by 
means of screens and wind-breaks, by smoke aiul fire, and by flooding, irrigating, 
and spraying. 

Orohards and vineyards in the United States, F. Kahut (Prog. Apr. et Vit., 87, 
(1897), No. 10, pp. >84-288). 

Horticulture in colleges, W. E. Biutton (Garden and Forest, 10 (1897), No. 478, 
pp. 107,108). 

The forcing-book, I*. II. Bailey (The Macmillan Co., New York , 1897 , pp. VIT, 
866, figs . 88). —The extent to which the cultivation of vegetables under glass has 
developed within comparatively few years has caused a demand for some authorita¬ 
tive work giving the latest and best information on the subject. In this work, 
although the author disclaims being an authority, hints and directions are given 
which will be found valuable to the amateur grower who seeks a few vegetables for 
his table as well as for the one who grows for market purposes. Necessarily the con¬ 
struction of greenhouses and their management must he considered and the discus¬ 
sion of the various forms of houses and their details will be found very complete. 
Soils, fertilizers, irrigation, shading, pollination, etc., have received careful study, 
and the suggestions offered relative to them will be found the best, so far as the 
present state of our knowledge goes. 

The forcing of lettuce, cauliflower, radish, asparagus, tomatoes, cucumbers, and 
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muskmelons are discussed in considerable detail, and numerous miscellaneous vege¬ 
tables capable of forcing are more or less briefly described. 

"While this manual discusses only the forcing of kitchen garden vegetables, the 
principles set forth will apply with almost equal weight for producing blooming 
plants. The questions of starting plants for outdoor planting, hotbeds, and cold 
frames are intentionally omitted, it being intended that only those plantB which are 
grown to maturity in glass houses should be considered. 

The book is based very largely upon work done at the Cornell Experiment Station, 
hut the results of various American workers have been extensively drawn upon, and 
it presents in convenient form the be&t practices to be followed. 

This valuable work is one of the Garden Craft series, by means of which the pub¬ 
lishers are doing so much to spread exact information relative to the plants of our 
gardens. 

Principles of plant culture, E. S. Goff (Madison, Wisconsin: Published by the 
author , 1807, pp. 276, jigs. 173 ).—This work is an elementary treatise designed as a 
text-book for beginners in agriculture and horticulture, and is the outgrowth of the 
author’s experience in the lecture room and laboratory while giving instruction in 
the short course of agriculture at the University of Wisconsin. Primarily intended 
for students who have had little or no previous instruction in botany, the choice of 
materials and methods of presentation are such that the underlying principles of 
plant culture are plainly and accurately presented. The various phases in the life 
cycle are traced from germination to the decline of growth and rest, and the effect 
of unfavorable environmental conditions upon plant growth are shown. The differ¬ 
ent manipulations to be followed in plant propagation, transplanting, and pruning 
are carefully described, and the methods of plant breeding are briefly given. Simple 
experiments are suggested and a syllabus of laboratory work added as an appendix. 
In the hands of competent instructors this hook can not fail to he valuable, and the 
general reader will find it a convenient means for informing himself on. the prin¬ 
ciples underlying plant growth. 

Vegetable gardening, S. B. Green ( Webb Pub. Co., St. Paul, 1896, pp. 224, Jigs . 
118). —This hook is designed as a manual on the growing of vegetables for home and 
market use. It was prepared especially for the use of classes in the School of Agri¬ 
culture of the University of Minnesota, hut it will undoubtedly be found adapted 
to the requirements of vegetable growers in the northern part of the Mississippi 
Valley. While much in the hook has a local cast, it will prove a valuable work for 
reference wherever vegetables are systematically grown, the monthly calendar 
being the principal chapter needing modification to be adapted to wide use. 

The subject is considered under the following headings: The vegetable garden, 
irrigation and rotation, manures tillage, seed sowing, transplanting, the farmer's 
kitchen garden, seed and seed growing, glass structures, injurious insects, and 
detailed descriptions of the various vegetables. A monthly calendar for garden 
work and various tables complete the work. 
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Tree planting in the western plains, 0 . A. Reffeb ( U. 8. Dept. 
Agr . Yearbook ISO 5 , pp. 341-360). —The author discusses the general 
characteristics of the western plains and the object of tree planting 
and mentions the species valuable for planting in that region. Differ¬ 
ent methods of planting are mentioned and the objections to the 
use of a single species are pointed out. Buies are given for mixed 
planting, and the relative shade endurance and the rate of the develop¬ 
ment of various species are shown. The author recommends close 
planting on the western plains and suggests mixtures for adoption. 
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Notes are given on conifers for western planting and on forest plant¬ 
ing in the sand-hills region. General cultural notes are given which 
are applicable to the cultivation of forest trees throughout the plains 
region, with the exception of the sand hills. These notes consist of 
directions for the preparation of the soil, planting, prevention of root 
exposure, cultivation, imming and thinning. 

The influence of gases and smoke on the growth of conifers, R. TIartig 

(Forstl. natunv. Zischr., (J {ISO/ ), JVo. 2, pp. 2o-GU,figs. 2). 

Vaiiation in maple trees, F. von Sciiivekin (Garienjflora, 4G (1897), Xo. 3, pp. 
50, GO). 

Second growth of white pine in Pennsylvania, 0. A. Kkffeu (Gardi'n and For¬ 
est, 10 (1897), Xo. 47 2, pp. 9J, 02). 

Concerning the value of the Weymouth pine (Pinus strobus), L. Mapfes (Jllg. 
Forst. und Jagd. Ztg., 72 {1897), pp. 21-21). 

Pinus palustris in Prance, M. L. de Yilmorin (Garden and Forest, lo (189/), Xo. 
47i, pp. 112,112, fig. J). —Notes are given on some long-leaf pines planted in France 
G5 years ago. Two trees were IS and 16 meters high and 1.7 and 1.5 in circumference. 
The area adapted to this tree is said to bo rather restricted. Loblolly pines planted 
at the same time 1 are nearly twice as great in bulk as the long-leaf pines. 

Conifers at the Kansas Agricultural College, F. C. Sears ( Garden and Forest, 10 
(1897), Xo.473,p. 103). —Notes are given of tlie spruces. 

The Servian spruce (Gard. Chron., ser. 2 , 21 (1897), Xo. 222,p. 122, fig. J). —Illus¬ 
trated notes are given of Picca om orica. 

The rotation of species of trees tinder forest conditions, L. (J. Corbett ( Garden 
and Fonst, 10 (1807), Xo. 474,p. 118). 

On the relation between floods and forests in Prussia, C . von Fisc iibach 
(Forstw. Centbl19 (1807), Xo. l,pp.l-10). 

Methods of exploitation and their influence on forests, K. Gayer (Jllg. Forst. 
und Jaijd. Ztg., 73 (1897), pp. 37-43). 

Tables of forest production, A. Schiffkl ( Centbl. pen. Forstw., 2$ (1S97), Xo. l,pp. 
G-2S,figs. 3). 

Handbook of forestry, I. M. Lizius (Handlmeh der forstlichen Jlaukunde. Berlin: 
Paul Par eg, 189G,pp. XI, 220, figs. 774). 

The relation of forests to farms, B. E. Fernow ( V. S. Dept. Jgr. Yearbook 1895, 
pp. 333-340, figs. 2). —The author illustrates the erosive action of water and the 
methods by which the farmer may reclaim the lost ground, and discusses the relation 
of forests to the farm in preserving the precipitation, in making the temperature 
more equable, in protection from extremes of precipitation and drought, and in 
supplying the farm with useful materials. 


SEEDS—WEEDS. 

The worst weeds of Wyoming, A. Nelson ( Wyoming Sta. Bui. 
31, pp. 265-320, figs. 15 ).— Popular notes are given on the nature, evo¬ 
lution, distribution, and classification of weeds, with detailed descrip¬ 
tions and methods for eradication of the following: The Russian 
thistle (Salsola kali tragus), squirrel-tail grass ( Hordeum jubatum ), 
cockle (Saponaria pace aria), Canada thistle (Garduus arvensis), bull 
thistle (Os lanceolatm ), prickly lettuce ( Lactuca scariola ), buffalo bur 
(Solatium rostratum ), poverty weed (Ira axillaris ), perennial franseria 
(Franseria discolor ), thorny amaranth (Amarantus spinosus ), common 
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pigweed (A. clilorostachys), rough amaranth (A. retrofit exits), low amar¬ 
anth (A. blitoides), common tumbleweed (A. dibits), dandelion {Tarax¬ 
acum officinale). 

In addition to the foregoing a list of 50 plants which maybe more or 
less troublesome is given. The necessity for some form of weed legis¬ 
lation is pointed out and suggestions offered for a modification of the 
law in order to make it more efficient. 

Ger min ation of barley as influenced by soaking and drying, A. Keichard 
(Cheni. Ztg21 (1897), Xo. 4, pp. 21-28). 

Influence of drying on germination of barley, Behreni> (Wiirt. TTocheribl. 
Zandw., 1897, Xo. 6, pp. 78-80). 

A germinating apparatus ( Oard. Chron., f>er. 3, 21 (1897), Xo. 531, p. 148, fig. 1 ). 

Investigations of seed-testing methods, Hartleb and Stutzer (Jour. Zandw., 
25 (1897), Xo. 1, pp. 48-60). 

Seed testing at home, A. J. Pieters ( U. 8. Dept. Ayr. Yearbook 1895, pp. 175-184, 
fig8. 8). —The author in a popular article points out the desirability of seed testing 
and describes some simple forms of apparatus that can be easily devised for testing 
the germination of seed. Explicit diiections are gi\en for conducting germination 
tests and a table of standards is provisionally offered for the leading vegetable, grain, 
grass, and forage-plant seeds. 

Oil-producing seeds, G. H. Hicks ( V. S. l)e})t. Agr. Yearbook 1895 , pp. 184-204, fige. 
11). —Popular notes are given on some of the more important oil-producing seeds, 
cotton, flax, castor bean, European spurge, sunflower, Madia, Niger seed, peanut, 
sesame, hemp, rape, and poppy being especially described. Methods of extraction 
and principal uses for the various oils are given, together with a brief account of the 
cultivation and distribution of the plant producing the seed. 

DISEASES OE PLANTS. 

What species of grass are able to infect the barberry with rust? 

J. Ebiksson {Ztschr. Pfitanzenhraixk., 6 {1896), Xo. 4, pp. 193-197 ).—The 
author reports upon a series of inoculation experiments made in 1895 
as to what species of grass were hosts for rusts that were also parasitic 
upon the barberry. He found that the following species were capable 
of serving as hosts for the barberry rust: Agrostis stolon if era, A. vul¬ 
garis, Aira c&spitosa, A. flexuosa, Alopeeurus nigricans , A. pratensis, 
Arena elatior, A. sativa, Bromus secalinus, Dactylis glomerata, Elymus 
arenarius, E. glaucifolius, Eortleum vulgar e, Milium effusum 9 Panicum 
miliaceum, Phleum boehmeri, P. michelii, Poa chaixi , P. compressa , Secale 
cereale, Triticum caninum, T. repens, and T. vulgare. Experiments were 
also conducted with negative results with Poa pratensis 7 Triticum uni - 
cum, Festuca elatior, and Phleum pratense, although in previous experi¬ 
ments the first 2 species gave positive results. 

On the relation of the time of seeding and the period of devel¬ 
opment on the development of rust and smut of oats, H. L. Bol- 
ley ( Proc. Soc. Promotion Agl. Sei. 1896, pp. 70-75 ).—A preliminary 
report is given of investigations by the author, in which is tabulated 
the percentage of rust shown by 39 varieties of oats in 1894 and 1895, 
from which it appears that there is a wide variation in the liability of 
15502—No. 9-5 
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the different varieties to disease. It is also stated that all varieties 
of oats are comparatively resistant to rust until nearly the time ol their 
flowering. With 3 varieties of rust-resistant oats there was a com¬ 
parative rustiness not to exceed 3 per cent for all dates of seeding. 

The difference in resistance is thought to be due in part at least to 
structural differences. 

The Puccinia gram inis is the variety of rust which lirst fails to 
attack tbe resistant oats. P. coromta furnishes the earliest and most 
persistent attack. 

The cause and prevention of pear blight, M. B. Waite {U. 8. 
Dept . Ayr. Yearbook 1895,pp,29>-H00 )<—In a popular article the author 
gives the results of a prolonged scientific investigation on the cause 
and prevention of pear blight. The cause of the blight is Bacillus 
amylotorm and the life history of the organism has been worked out 
very carefully by means of cultures and inoculations. The blight 
attacks and rapidly kills the blossoms, young fruits, and new twig 
growth, from which it passes through the living bark to the larger limbs 
and finally to the trunk. The parts of the tree that are killed by the 
blight are the inner bark and cambium, and as a result the other parts 
die. 

The infection takes place through the flowers, and insects serve to 
spread it from one cluster to another. The bacillus also gains entrance 
through tips of growing shoots. This form, which is the usual one in 
nurseries, is ofteu called twig blight to distinguish it from the infection 
through the flowers, but they are both due to the same cause. 

The conditions affecting the disease are numerous, and some of these 
may be controlled by the grower. There is a great difference in the 
resistance of different varieties to disease, the Duchess and Keiffer 
being less severely attacked than Bartlett and Clapp Favorite. Cli¬ 
matic conditions influence the disease to a marked degree; warm, moist 
conditions favoring, while dry, cool, sunny weather hinders and if pro¬ 
tracted will check it entirely. The organism can not withstand drying 
at all, but is able to survive a very considerable degree of cold. It is 
carried over the winter in the tree to reappear in spring when the sap 
has begun to flow. At this time the blighted areas may be recognized 
by tbe moist ami fresh appearance of the blighted bark, and a gummy 
exudation flows out to be visited by bees, etc., by which the disease is 
spread. 

The treatments for the prevention of pear blight may he grouped 
under 2 general heads: Methods which aim to put the tree in condition 
to resist the disease, and those which are designed for the extermina¬ 
tion of the bacillus. The methods under the first head must be directed 
toward the prevention of rapid growth since vigorous growth increases 
liability to disease. On this account pruning when the tree is dormant; 
excessive fertilizing, especially with nitrogenous manures; and culti¬ 
vation are to be avoided. Where irrigation is possible, withholding 
water will greatly reduce the disease. 
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The active means suggested for preventing the disease is the exter¬ 
mination of the organism causing it. This consists in cutting back a 
few inches into the sound wood, and burning every particle of the dis¬ 
eased tissue while the trees are dormant. Not only must all pear trees 
be looked after, but all related trees, since they, too, are subject to the 
disease. Cutting out blighted twigs during the season is also efficient 
iu preventing the rapid spread of the disease, but only when all traces 
of blighted growth has been removed will the prevention be secured. 

Leaf spot of pear, G. F. Atkinson (Garden and Forest , 10 (189 7), 
No. 470 , pp. 73 , 74). —From observations made during the past 2 or 3 
years the author thinks what is usually (‘ailed the leaf spot of pear is 
not due wholly to Fntomosporium maculatum , but in perhaps the major¬ 
ity of cases is due to a different parasite. In searching fallen leaves 
that had lain on the ground all winter for the fungus the Entomospo- 
rium was not found, but Sph&rella sentina and S. pyrl were abundant. 
Critical examinations made of spotted leaves in a nursery during 1895 
revealed in the older spots the saprophytic dadosporium herbarum and 
Fleospora herbarum , while the young spots revealed abundant speci¬ 
mens of Septoria. The Septoria spots greatly resemble those of the 
Entomosporium, but a careful examination shows they are somewhat 
larger and inclined to become angular in outline and elongated, while 
the Entomosporium spots are nearly circular. Examinations made of 
many orchards and of much material seem to indicate that Septoria is 
the cause of most trouble. 

The subject is to be studied further, and a request is made for mate¬ 
rial from different localities. 

A rust and leaf casting of pine leaves, B. T. Galloway (Boh Gaz 
22(1890), No. 6,pp. 433-453 , pis. 2, Jigs. 3 ).—The author lias made an 
extensive study of a rust of the scrub pine (Pi huh virginiana). This 
fungus, Coleosporium pm/, 1 is rather abundant and causes considerable 
injury to the trees, and this paper is an important contribution to its 
life history. 

The author summarizes his investigations as follows : 

“(1) Coleosporium pini occurs abundantly in Maryland, Virginia, and tile District 
of Colombia, attacking only Pinus virginiana. 

“(2) It requires 12 months to oomplefce the development of this fungns, and dur¬ 
ing a large part of that time it does not seriously interfere with the functions of its 
host. 

“(3) The fungns is disseminated by means of sporidia, which develop only daring 
wet weather. 

“(4) From the leaves on which they are borne the sporidia are washed or drop to 
the young needles just showing their tips, which they infect. No evidence of this 
infection, however, is apparent for 2 or 3 months. 

‘*(5) Regardless of the season, there is a marked similarity in the time of the 
appearance of the sporidia and the time of the appearance of the young leaves. 

“(6) Before the fungus raptures the cortical tissue evaporation from the diseased 
areas is less than that from healthy parts of the same leaf. This is due to the per¬ 
manent closing of the stomata and may result in keeping the diseased parts alive 
longer than the healthy in ease the leaf or branch is removed from the tree. 

1 Jour. Myeol., 7 (1894), p. 41. 
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u (7) As soon as tlie fungus ruptures the tissues evaporation is increased about 
one-fifth above the normal. In consequence of this the reserve water in the cells is 
gradually used up. This is followed by loss of turgidity and other physiological 
changes which lead to the gradual death and casting of the leaves.*’ 

The effectiveness of corrosive sublimate as a preventive of 
potato scab, n. L. Bolley ( Proc. Soc. Promotion Agl. Sei. 1896 , pp. 
75-81, fig. 1 ).—The author reports a series of investigations undertaken 
on account of the criticism 1 “that the corrosive sublimate treatment 
is ineffectual against scab when tested in connection with soil fertilized 
with lime and other alkaline engendering agents.” 

The first experiment was made in a greenhouse, the potatoes being 
grown in boxes containing virgin prairie subsoil. The seed tubers were 
scabby and had been treated by soaking in varying strengths of corro¬ 
sive sublimate solutions. No contamination could have taken place 
except through the use of tap water. The soil received various quanti¬ 
ties of lime, and when the crop was dug all the tubers were washed and 
thoroughly inspected. All were practically free from scab, the lime 
having had no effect in increasing the disease. 

In the field trial the soil had not recently grown potatoes, although 
fields adjoining on 2 sides had been planted to potatoes 2 seasons pre¬ 
vious and high winds had drifted considerable dust over the trial plat 
resulting, as it proved, in a very thorough contamination. The seed 
tubers were treated and the soil received lime in varying amounts. 
The tubers dug from all the rows were more or less scabbed, from 10 to 
20 per cent being the lowest per cent affected. In the check rows 
where the tubers bad received no preliminary treatment about 98 per 
cent were diseased. It is said that the addition of lime gave no increase 
in scabbiness. The soil at the station is considered sufficiently alka¬ 
line for the growth of the fungus. The author thinks it probable that 
in acid soils where there is chance for infection the addition of lime 
would be undesirable. 

A limited test made with flowers of sulphur for the prevention of 
scab indicated that the substance was without effect in preventing the 
development of tlie fungus. 

Potato scab, H. J. Wheeler and G. M. Tucker (Rhode Island Sta. 
Bui 40, pp. 80-96 , figs. 4 ).—The authors, in continuation of their pre¬ 
vious work 2 , have again investigated the effect of various substances 
in increasing or decreasing the amount of scab on x>otatoes when grown 
under different conditions of treatment. 

The effect of sodium chlorid, sodium carbonate, and oxalic acid upon 
the development of scab on tubers when grown with the aid of barn¬ 
yard manure was investigated by means of pot experiments. The 
results confirmed those of the previous year and indicate that under 
the conditions of the experiment common salt tends to decrease the 
amount of scab and sodium carbonate to increase it. Oxalic acid 

> Rhode Island Sta. Bal 33 (E. S. R., 7, p. 782). 

* Rhode Island Sta. Bui. 30 (E. S. R., 6, p. 906) and Rul. 33 (E. S. R., 7, p. 782). 
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decreases scab when used with barnyard manure, especially when used 
in conjunction with salt. 

The influence exerted by various calcium compounds on scab devel¬ 
opment was investigated and the results obtained are tabulated. From 
these it appears that the chlorid and sulphate nearly or quite pre¬ 
vented scab, although the first greatly reduced the yield* The carbon¬ 
ate, oxalate, and acetate of sodium, air slacked lime, and wood ashes 
tended to increase greatly the amount of badly scabbed tubers. The 
unlimed pots gave a product without scab. 

In this series of experiments the seed tubers were soaked for 1J 
hours in a 1:1000 per cent solution of corrosive sublimate prior to plant¬ 
ing. In the pots which were badly infested with the fungus causing 
the scab and in which the conditions were favorable for its growth the 
treatment was considered useless. 

The authors review some of the investigations of Halsted 1 relative 
to the efficiency of sulphur in combating potato scab. They conducted 
some experiments to test the value of this fungicide for use against 
the scab fungus. In these experiments sulphur at the rate of 600 lbs. 
per acre was thoroughly worked into the first 7 or 8 in. of the soil in 
the pots; where the soil was contaminated and the conditions favor¬ 
able for the growth of the fungus the crop was practically destroyed 
by scab and in 2 instances no advantage seemed to have followed from 
its use. The authors think that if sulphur was not efficient when used 
to the extent of 600 lbs. per acre, smaller quantities broadcasted or in 
the drills would prove of little or no value. The expense of sulphur 
when applied in such large quantities would prove a serious obstacle 
to its use while the market value of potatoes remains as low as at 
present. 

Experiments for the prevention of potato scab, T. A. Williams 
( South Dakota Sta. BuL 48, pp. 1-11 ).—A report is given of experiments 
with corrosive sublimate, Bordeaux mixture, and eau celeste for the 
prevention of potato scab. The results are tabulated, from which it is 
seen that— 

“(1) Seed treated with corrosive sublimate will give a product practically free 
from scab if planted in uninfested land. 

“(2) Thorough treatment will ver\ materially reduce the amount of scab when the 
seed is planted in infested land. 

"(3) There seems to he very little difference in the effectiveness of the different 
solutions of corrosive sublimate used, so long as the time of immersion is kept pro¬ 
portionate to the strength of the solution. More care is necessary, however, in using 
the stronger solutions. 

“(4) In immersing it is best to treat the seed before cutting. 

“(5) Eau celeste and Bordeaux mixture are both effective against the scab fungus, 
but both seem to affect the yield more ot less. 

“(6) In the infested land spraying was quite as effective as immersing when Bor¬ 
deaux mixture or the stronger solutions of corrosive sublimate are used. It must he 
remembered, however, that the seed used was quite free from scab. 

*New Jersey Stas. Bui. 112 (E. S. R., 7, p. 780). 
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“(7) It seems that the thicker skinned, darker colored varieties are better able to 
resist the attack of the disease. 

“(8) Potatoes should not be allowed to remain in the ground long after ripening, 
especially if the season is wet.” 

Fungiroid as a preventive of potato rot, H. P. Goxjld (Maine 8ta. 
JSjjt. 1895, pjp . 78, 79 ).—A test was made of Fungiroid, which is claimed 
to be a powdered Bordeaux mixture and a substitute for that fungicide 
as ordinarily prepared. In order to test tlie efficacy of this fungicide a 
plat containing 18 rows of potatoes was treated in the following man¬ 
ner: The first row was sprayed with Bordeaux mixture, Fungiroid was 
applied to the next, while the third was left untreated to serve as a 
check. This order of treatment was preserved throughout the plat, 
there being in all 6 rows sprayed with Bordeaux mixture, C treated 
with Fungiroid, and 6 checks. The first application of the fungicide 
was made July 13, and 2 other applications were given at intervals of 
about 2 weeks. 

The following table gives a summary of the experiments: 

Bordeaux mixture vs. fungiroid. 


Treatment. 

Total 

weight. 

Ratio of 
yield. 

Weight 

of 

decayed 

tubers. 

Decayed 

tubers. 

Bordeaux mixture.-.... 

Pounds. 
2627 1 

1.00 

Pounds. 

1.1 

Per cent. 
0.4 
8.6 

Fungiroid ... 

219 

.83 

. 18.7: 

Check ..... 

198^ ' 

.76 

1 20.3 

1 

10.2 



From the above table it may be seen that Fungiroid, while slightly 
increasing the yield of potatoes over that of the checks, seemed of little 
value as a preventive of the disease. 


Gloeosporium myrtHli on Vaccinium myrtillus, G. Wagner (Ztschr. Pflanzen- 
kranh, 6 (1896), Xo. 4, pp. IQS, 190).— Notes are given of this new fungus described 
by Allesclier. It seems very injurious to its host. 

Note on TTstilago esculenta, K. Miyabe (Boi. A fag., 9 (1895), Xo. 99; abs . in 
Ztschr. Pflanzenkranh, G (1S96), Xo. 4, p. 835 ).—Notes are given of this fungns which 
attacks Zizania latifolia, producing edible forms. 

Bacterial gummosia cf sugar beets (Daring Blatt. f. Zuckerriibenbau, 1896, pp. 
17-20; abs. in Ztschr. Pflanzenkranh., 6 (1896), Xo. 5, p. 296). 

A new remedy for potato scab (Jmer. Gat'd., 18 (1897), 1 Vo. 116, p. 178). —Edi¬ 
torial mention is made of the successful use by J. C. Arthur, of the Indiana Station, 
of formalin as a preventive of scab. The seed tubers are soaked for 2 hours in a 
solution of 8 oz. in 15 gal. of water. 

Concerning the causes of potato rot, Frank ( Centbl . Balt, and Par. JUg.,3 
(1897), Xo. 2-3, pp. 57-59; also Deut . Jandw. Presse, 24 (1897), Xo. 16, pp. 134, 135). 

Diseases of potatoes and preventive treatment, L. Vandenberou (Belg. Hort. 
et Agr. 9 (1B97), Xo. 5, pp. 68, 69). 

Celery diseases in the South (Florida Agr., 24 (1897), Xo. 10, p. 145). —Various 
diseases of celery are described, and the use of a weak solution of carbonate of copper 
is recommended for their prevention. 

On the influence of fumes on black rot, E. Marre (Prog. Agr. et Fit., 27 (1897), 
No. 10, pp. 292-294). 
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Concerning the cutting bed fungus and its prevention, R. Aderhold ( Garten - 
flora , 40 (1S97), Xo. 5, pp. 114-126, fig . 1). 

A gum disease of the cacao tree, L. Mangin( Compt. IUnd124 {1897), Xo. b 3 pp. 
312-815 ; ctZso Jowr. -l#r. Pra/., (1897), Xo. 8,pp. 274, 275, figs. 2). 

Bacteriosis of the mulberry tree, V. Pegliox (Centbl. Balt, und Par Allg., 3 
{1897), Xo. 2-3, pp. 60-64). 

Preventive treatment of grape anthracnose, L. Degrully ( Prog. Ayr. et Tit., 
37 {1897), Xo 7,pp. 173, 174). —Winter treatment with weak solutions of sulphuric 
acid or a< id solutions of iron sulphate are recommended. 

The black rot of grapes, L. Degrully (Prog. Agr. et Tit., :7 (1897), Xo. 6,pp. 
145-148). —The value of copper compounds and resistant stock is shown. 

Club root in roses, B. T. Galloway (Airier, (iard., 18 (1897), Xo. 113. p. 127). — 
Notes are given of injury to roses by nematodes and the sterilization of the soil by 
steam heat wherever practicable is advised. 

An injurious parasite of the Japanese forests, Houda (Forstl. naturw. Ztschr.,6 
(1896), Xo. 1, pp. 36, 37, fig. 1). — Helicobasidium monipa is described. 

Fungus diseases of agricultural and forest culture plants in Hanover during 
1896, 0. AVehmer ( Centbl . Bakt. und Par. Allg., 2 (1896), Xo. 24-25, pp. 7S0-797). 

Forest fungi, B. D. Halster ( Forester, 2 (1897), Xo. 2, p. 25). —Notes are given on 
cedar apples and their connection with diseases of applet and pears. 

Report on experiments in the prevention of heart and dry rot of sugar beets 
in 1896, Frank (Zischr. Ter. IlUbens . Ind., (189b), Dee., pp. 901-928, fig. 1), 

Potassium sulphid for peach mildew, J.W. Houck {Pacific Rural Press, 53 (1897), 
Xo. 11, p. 166 > —Spraying trees with a solution of { oz. of potassium sulphid m 3 gal. 
of water is said to he an efficient remedy against the powdery mildew of peach. 

Bordeaux mixture for peach leaf ourl, N. P. Chapman ( Pacific Rural Press, 53 
(1897), Xo. 6,p. 84). —-A Bordeaux mixture composed of 5 lbs. each of copper sulphate 
and lime to 50 gal. of water is said to be ver\ efficient in preventing leaf curl. 

Preventives against carnation rust, H. Weber ( Florists 9 Exchange, 9 (1897), Xo. 
6, p. ISO). 

Nitrate of soda to kill eel worms, J. N. May (Amer. Florist, 12 (1897), Xo. 459, 
pp. 770 , 771). —Reports negative results with nitrate of soda even when used as strong 
as 1 oz. to 4 gal. of water. 

Fungus diseases and injurious insects, R. If. Price (Texas Sta. Bui. 89,pp. 840- 
847, figs. 9). —Popular notes are given on the black &pot of peach, root galls, nematode 
affections, curculio, brown or black root aphides, leaf looted bug (Leptoglossusphyl- 
lopus), and peach tree borer, and as far as known the best remedies suggested for 
combating their attacks. 

Concerning the injury done in 1894 by fungi and insects in Prussia, P. 
Sorauer (Ztschr. Pflanzenlrank., 6 (1S96), Xos. 4, pp. 210-225; 5, pp. 277-285; 6, pp. 
338-342). —A review is given of the diseases and insects injuring various crops and 
statistical estimates are given of the amount of injury done. 


ENTOMOLOGY. 

Three injurious insects, T. A. Williams (South Dakota Sta . But. 
48, pp. 12-20, Jigs. 5 ).—Notes are given of the box elder twig gall moth, 
a web spinning sawily of plums and cherries, and the wheat stem 
maggot. 

Illustrated descriptive notes are given of the box elder twig gall 
moth (Proteopteryx spoil ana), an insect that has proved troublesome to 
the box elder trees for some time. There are claimed to be 2 broods, 
the second generation passing the winter in the ground. Spraying the 
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trees with arsenites immediately after tlie eggs begin to hatch, and 
cutting out and burning all twigs that have been bored are the means 
suggested for its destruction. At least 2 species of hymenopterous 
parasites, one of which occurs in considerable abundance, have been 
bred from this insect. 

The web spinning sawfiy of plums and cherries is iigured and de¬ 
scribed. The insect which was submitted to the 1 )ivision of Entomology 
of this Department was named Lydn rufipes , n. sp., and described by 
0. L. Marlatt as follows: 

“Female,— Length, 11 mm.; expanse, 18 mm.; robust, flattened; head very coarsely 
rugosely x>unctured; thorax with more scattered and liner punctures, shiny; abdomen 
very finely shagreened; anterior tibia* without side spur; cross vein of medinm cell 
very rudimentary, scarcely projecting one-third width of cell; antenna* 21 jointed, 
third j o in t three times fis long as fourth; claws rather deeply and finely notched; color 
black, shining; mandibles and legs for the most part reddish-yellow; extreme tip 
of posterior tiba*, and all tarsi, except base of metatarsal joint of fore and middle 
legs, brownish black; elongate spot on center of clypeus, spot at base of mandible, 
and at upper inner angle of compound eyes, together with the tegubr and base of 
wings, whitish-yellow; wings nearly hyaline, nervurcs, including Btigma, dark 
brown, almost black; a very slight smoky shade obscures outer half of both wings. 

“Male agrees with female in structural and colorational features, but is one-fifth 
smaller.” 

The mature insect usually appears about tlie second week in June. 
The eggs are laid in close masses along the mid rib of the younger 
leaves. Immediately upon hatching tlie young lame begin to spin a 
web and feed, traveling from leaf to leaf, enveloping all in a web. 
When ready to pupate the larva* descend to the ground, whence they 
emerge the next year. Spraying with arsenites is recommended as the 
best treatment. 

The wheat stem maggot or American raeromyza ( Meromyzaamericuna) 
is figured and briefly described and economic notes are given on its 
habits and treatment. The figures and descriptions are from Minne¬ 
sota Sta. Bui. 43 (E. S. R. 8, p. 146). 

Q-reen fruit worms, M. V. Slinuerland {New York Cornell Sta. 
Bui. 123 , jyi k 509-522, jyls. 4 ).—This bulletin treats of tlie noctuids, 
Xylina a/ntennata , X. latieinerea , and X. (p'otei. During the year 1866 
these insects did considerable damage to young fruits, especially apples, 
in 5 counties in the northwestern section of the State. “ It was estimated 
that at least *25 per cent of the apple crop was injured in many local¬ 
ities. ... It was found that the caterpillars fed during the day and 
probably also at night. When young, they doubtless feed upon the 
foliage or buds, for when the fruit is large enough for them to eat the 
worms are half grown or more.” 

They were found apparently resting during the day on the silken web 
spun on one side of the partly rolled leaf. The author suspects that 
this is not a normal habit of the insects, for the only occasion on which 
it was seen to be resorted to in his cages was in the case of a caterpillar 
suffering from a serious internal trouble caused by a parasitic grub. 
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In all previous discussions of an economic nature regarding these 
green fruit worms, the author says, they have been considered as com¬ 
prising but a single species of insect (Xylina antennata ), but after 
specimens of the caterpillars began to arrive at the insectary, it was 
found that there were 2 distinct species; and later it was determined 
that there were 3 species. 

About tliree-fourths of the green fruit worms sent to the insectary 
were X. antennata . X. Jaticinerea was represented among specimens 
received from each locality and in one or two instances it seemed to be 
as numerous as the preceding species. Concerning the earlier stages 
of the X. laticinerca it is observed that the caterpillars appear in May, 
that pupation takes place in earthen cells in June, that the caterpillars 
form no trace of a cocoon, and that the pupa state continues until fall, 
when the moths emerge from some of them. In the insectary, most of the 
pupte were hibernating at the time of writing (December). One moth 
emerged September 2G. From recorded captures it appears that the 
moths of this species fly in the fall and spring, many of them doubtless 
hibernating, and others not emerging until spring. 

X. grotei formed but a small percentage of the worms sent in. 

Among the natural enemies of these worms the author notes the red¬ 
winged blackbird and the liymenopterous parasites, Meteor us Ityphan - 
frier, Hyphantria cunea , and Mcsoehorus agilis . Twenty-six half-tone 
illustrations are given of the moths, larvte, pupae, and parasites of these 
insects. 

For combating these pests, spraying with Bordeaux mixture and 
Paris green before the blossoms open, cultivation of the orchards dur¬ 
ing July and August while the worms are in the ground undergoing 
their transformations, and jarring the worms from the tree into sheets, 
are recommended. 

The principal insect enemies of the grape, C. L. Marlatt ( TJ. 8. 
Dept Agr. Yearbook 1895 , pp. 384-401, figs 12 ).—Mne of the 100 dif¬ 
ferent insect enemies known to affect the grapevine in this country are 
here treated. These 9, the phylloxera (Phylloxera vastatrix ), the fidia 
(Fidia viticida ), the cane borer (Ampliicerus bieavdatus), the flea beetle 
(Haltica ehah/bea ), the rose chafer (Macrodactylus subspinosus), the 
grape leaf folder (Desmia maculaUs ), the grape leaf hopper (Typhlocyba 
vitifex ), and the grape berry moth (Eudemis botrana ), are practically 
the most important. 

Of these the ph c \ lloxera is vei y fully described. Tlie usual remedies, 
such as the use of bisulphid of carbon, flooding the vineyard, and 
planting in sandy soil, are noted at some length, as is also the use of 
resistant stocks, such as mstivalis, riparia, and labnisca. 

The fidia, the author says, is best treated by means of an arsenical 
spray with lime used in the customary way of 1 lb. to 150 gal. of water. 
The larva? feeding around the roots may be killed by wetting the soil 
around the vine with kerosene emulsion before they have scattered, or 
by injecting bisulphid of carbon as in the case of the idiylloxera. 
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Concerning the rose chafer little is said further than to advise the 
planting of decoy plants near the vineyard. I le adds that the numbers 
of the insect unty be restricted by limiting their feeding areas, such as 
sandy meadow lands. These should bo planted with annual crops. 

Since the use of poisons in the case of the berry moth is dangerous 
it is advisable to destroy all infested fruit. 

The shade tree problem in the United States, L. O. Howard 
( U. & J)epf . Ayr. Yearbook 7«s'.9.7, pp. Mil—'iSl, Jiffs. JJ ).—In the first 
portion of this paper the bag worm ( Thyridopteryx ephemera'formix), the 
imported elm leaf beetle ( Galerucella luteola), the white marked tus¬ 
sock moth ( Orgyia leucoxtigma ), and the fall webworm ( Hyphantrm 
cuuea ), are discussed. Although a few other insects do more or loss 
damage, the author considers these the most injurious of the eastern 
shade-tree insects. To the imported elm leaf beetle and the while 
marked tussock moth considerable space is given, the history, distribu¬ 
tion, and remedies against tlie insects being discussed. Some details 
relative to the external anatomy of the larva* of the tussock moth are 
described. 

As remedies against the imported elm leal* beetle, spraying with an 
arsenical solution is thought the best, and in fact the only thorough 
safeguard. The size of the tree need form no obstacle, for recent experi¬ 
ments have demonstrated that spraying is applicable even to the 
largest. The only other remedy worth noting is the destruction ot the 
larvae in the ground before their pupation, by spraying or other means. 
In spraying care should be taken that the ground beneath the entire 
limb-spread and the lower crotches of large trees are reached. Some¬ 
times it may be advantageous to remove the rough bark from the tree- 
trunk. 

As regards the tussock moth, 2 classes of remedies may be employed 
to advantage: (1) Either the eggs maybe gathered in winter or de¬ 
stroyed by the use of a mixture of turpentine and creosote applied to 
the egg clusters with a sponge at the end of a polo; or (2) the larva 
may be attacked in their season by spraying and by the use of bands 
of raw cotton or of insect lime. The last measure is especially good 
for this species, since it is the only one of the shade tree insects in 
which the female is wingless, thus rendering it necessary for the insect 
to spread from tree to tree by the migration of its larva*. 

The fall webworm, which, according to the records of the Division 
of Entomology, is known to feed upon 120 shade and ornamental trees, 
may be disposed of by pruning, by burning the webs at nightfall, and, 
in the ease of city trees, by the application of arsenical sprays. Col¬ 
lecting the egg masses in winter along with those of the white marked 
tussock moth is also recommended. 

In the second portion of the work the author treats the question as 
to what can be efficiently and economically done by city governments 
or in their failure to act, by citizens who are interested in the preserva¬ 
tion of shade trees do. He contends that if the planting of shade trees 
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is a public matter, tbeir care should be a public duty. To reduce the 
expense of applying emulsions, etc., be advises city authorities to trans¬ 
fer discarded fire engines to the use of those caring for shade trees. 

In the third portion of the paper a table is given showing the rela¬ 
tive immunity to insect attack of 36 common shade and ornamental 
trees. The ginkgo and tulip tree seem to be the most immune. The 
sugar maple, red oak, ailanthus, scarlet oak, yellow oak, willow oak, 
black maple, Japanese sophora (all of equal rank) stand next; while 
cottonwood, balm of gilead, European elm, black locust, and box elder 
stand lowest. 

Recent observations on Sesamia, lepidoptera injurious to 
maize, sugar cane, sorghum, etc., J. K. d’Herculais {Comjrt. Bend., 
124 {1897), No. /, pp. 373-370). —The author has made some new obser¬ 
vations on the autumn-winter generations of 8esa?nia nonagrioides , 
previously noted as the cause of considerable damage to maize, sorg¬ 
hum, and other large Gramineie in Algiers (E. 8. K., 8, p. 507). The low 
temperature at night, often freezing water during December and Janu¬ 
ary, does not noticeably retard the development of the insect. The 
imagos emerge all through these months, and upon the stalks of maize 
may be found numerous larvie of all ages, ranging* from 10 to 12 mm. to 
18 to 20 mm. and to the size of the adult larvie, 30 to 35 mm. From 
these facts the author concludes that the insect was probably originally 
a native of a climate sufficiently warm to allow its life process to con¬ 
tinue throughout the year, and that it has been introduced into Algiers 
and other Mediterranean countries. Its distribution is, he thinks, a 
result of the extension of the culture of sugar cane by cuttings. 

A notable occurrence of the oak scale (Lecanium quercus) in 
connection with a flow of sap, Breciier [Forstl. naturic. Ztsclir6 
{1897), No. 2,pp. 66-69). —The author describes the method of attack of 
this insect and a consequent emission of sap that collects about the 
insects and forms a nidus for the development of other insects and of 
fungi. The diseased spots penetrate the bark to the old wood fiber, 
and emit an intense odor. The collected sap contains numberless 
nematodes, which may be Angnilhda aveti , and from May to July and 
later many little flesh colored larvae, about 2 to 3 mm. long that in 
August trausform to Cryptarcha strigata. The larvai of Sarvonia grisen, 
8. punetatmima, Cis boleti , Amphotis nuirginata , and JEpurcea decemgut- 
tata are are also found, as well as the larvie of flies. The sap evidently 
ferments, producing alcohol, for many wasps, bees, and beetles found 
drinking the liquid soon evince signs of drunkenness. 

Among a number of remedies tried, including carbolic acid and soap, 
lime, ammonia, and cutting out the diseased spot, only the last proved 
successful. 

Report of the entomologist, F. L. Harvey (Maine Sta. Bpt. 1895 , 
pp. 89-126, pis. 2, fiqs. 3). —A resume is given of the some important 
entomological work of the year, together with some detailed accounts 
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of cattle lice, tlie spotted paiia or strawberry leaf beetle, and the cur¬ 
rant and gooseberry fruit lly. Brief notes are given on the yellow 
coolly bear (Spilosoma virginim) which is reported as attacking rasp¬ 
berry leaves, on the tapestry moth (Tinea iapetzeUa), and on the 
cucumber ilea-beetle (Crepidodtra cucmneris), with directions for com¬ 
bating their injuries. 

The author figures, describes, and suggests remedies for the follow¬ 
ing 3 species of cattle lice: Short nosed ox louse (Ucmnatopinns curys- 
tenuis), the long nosed ox louse (if, ritula ), and the biting louse of 
cattle ( Trichodectes scalar is). The use of various powders, unctions, 
liquids, and fumes is recommended and methods of treatment are 
described. 

The spotted paria or strawberry leaf beetle (Typoplwrns cancllns gil - 
vipes) is reported as attacking iaspberry buds, causing serious injury. 
The life history and description of the insect, together with some cor¬ 
respondence relating to its appearance and treatment, are given. The 
use of arsenites, handpicking, and the destruction of all rubbish are 
recommended as preventive and lemedial measures. It would seem 
from the correspondence that Paris green was not wholly successful in 
destroying the pest. In this case emulsions or repellents should be 
employed. 

The most important work of the year was a study of the life his¬ 
tory of the currant or gooseberry fruit fly (Epochra canadensis ). The 
author reviews some of the literature referring to this insect and 
gives in considerable detail its history, life history, and the remedies 
suggested. 

The general description is as follows : 

“ Perfect insect, a 2-winged ily about the size of a house fly. Pale yellow or 
orange with greenish iridescent eyes and dark hands across the wings. Found 
about currant and gooseberry bushes during Juno m Marne. Stings tlio cm rants, 
depositing an egg undcT the skin that hatches and develops into a small white mag¬ 
got, causing the fruit to turn red and drop promatnreb. The maggots when grown 
leave the fallen or hanging lruit, enter the ground, change to a pupa state from 
which the ily emerges the following J line.” 

The piemuture falliug of the fruit in which the worms usually remain 
for some time suggest the destruction of the former as a possible means 
of greatly restricting the number of the insects; mulching about the 
bushes will also aid in keeping the fly in check. Other means are sug¬ 
gested of greater or less practicability. So far as known there are no 
parasites to keep the pest in check. 

Apiculture simplified, A. Baffert [Boh Agr., Mineria 4 Industries, Secretaries de 
Foments, Mexico, 6 (1896), Ho. 185-139). 

Tsetse fly disease in Zululand (Amer. Micros. Jour., 17 (1897), Ho. 11, jpjp. 
894-896).— Abstract from the London Lancet. 

Life history of larvae of GBstrus, Ruser (Centbl. Balct. und Par., 90 (1896), p. 
548 ; abs. in Jour. Roy. Micros. Soc., 1897 , I, p. 33). —The transparent larva* of the 
fly were found in 4 oxen in the loose connective tissue between the u k sopliagus and 
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the “body wall. The larva*, therefore, ai>pear to gain an entrance through the mouth 
of the animal. 

Parasitic beetles, G. Branded (Centbl. Bald, and Par., JO ( 1S9G), pp. 297-305; 
abs. in Jovr . Boy. Micros. Soc., 1897, /, pp. 31-32). —Infers to the coleopterous heaver 
parasite ( Platypsyllus castor Is). 

The Rocky Mountain locust and its allies in Canada, S H. Scudder (Bpt. 
Ontario Knt . Soc., 1895, pp. 62-06, fiqs. 2). 

Locusts in Buenos Ayies f Wfelly Xorth Webern Miller, 43 (1897) Xo. 11,p. SS7).— 
It is reported that the Congress of Buenos A t \ res has appropriated $700,000 to be 
divided among the provinces of Santa IV, Entre Rios, and Cordova, which have suf¬ 
fered severely from locust invasion and drought, and to be used for furnishing seed 
for the colonists vs ho have lost everything. The Congress has also appropriated 
$100,000 for the scientific study of the insects and to learn their haunts. They are 
supposed to winter in the Grand Chaco. A committee of leading merchants has also 
been formed to deal with the subject, and subscriptions have been collected with a 
view to employing some well-known entomologists. 

Insect enemies of coffee, J. C. Konigmsekgek (Abs. in Ztschr. Pjlanzenkrank., 6 
(1896), Xo. 5, pp. 290,291). —Notes are giveu of Lecanium viride , L. coffae, Aphis coffece, 
Teras hecabe , Cyclopelta obscure, and Batocera hector. 

Insects injurious to apple trees, P. Brocchi (Rev. Sort.. 69 (1897) Xo. 5, pp. 
107-111, col. pi.). —Seventy-two insects are noted. Of these only 12 are seriously 
injurious. 

The orange fruit worm, JS. Baxter ( Garden and Forest , 10(1897 ), Xo. 473,p. 108). — 
The author thinks it would be unfair to impose a prohibitory tariff on Mexican 
oranges, and that the Mexican Government should take steps to destroy the pest. 

The orange fruit worm, J. B. Smith (Garden and Forest, 10 (ISO?), Xo. 473, p. 
108 ).—A note advocating the establishment of a national quarantine against this 
insect. 

The white fly (Florida Farmer and Fruit Grower, 9 (1897), Xo. 1464 , p. 131).—A 
series of five letters referring to the occurrence of the white fly in an orange grove. 
The trees were saved from freezing during the severe winter of 1895, and along with 
them a great number of white flies, which are now on the trees in masses. The 
writers think it advisable for the trees to be bought by interested persons and burned. 

The plum curculio, W. G. Johnson ( Amer. Gard., 18 (1897), Xo. 116, p. 174, Jig. 1). — 
Popular notes on this inBect, with suggestions for its control. 

The strawberry root louse (Aphis forbesi), G. H. Pamell (Garden and Forest, 
10 (1897), Xo. 472, pp. 93, 94). —Advises rotation of crops to starve out the insects. 
Easily treated with carbon bisulphid, kerosene emulsion, or tobacco water. 

The grape louse and its destruction ( Wirt. Wochenbl. Landic., 1897, Xos. 4, 
pp. 40-48; 5, pp. 62-64; 6, pp. 80-S2). —This discusses the phylloxera (Phylloxera 
vastatrix), its habits and life history, remedies against it, and the history of its 
occurrence and damages in all parts of the world. 

The use of mustard for wireworms (Gat'd. Chronser. 3, 21 (1897). Xo. 582, p. 
160). —Advocates dusting ground mustard about trenches, etc., where plants are to 
grow as a means of destroying the worms. One hundred worms were placed in a 
cap and powdered with mustard and in 10 minutes all were dead. It must not be 
used too freely as it will also injure some plants. 

Notes on forest insects, Nitsche (Tharand Jorst. Jahrb., 46 (1896), 17* pp. 285-247, 
pi. l,Jigs. 2).—PhyUobius psittacinus, Cntorrhmusplagiatus, Scolytus intricatus, Ceram- 
byx scopalii , Liparitt dispar, Cnethocampa pityocampa , C.pinivora, and C. herouleana. The 
manner of leaf feeding of Phyllobius psittacinus is noted and compared with that of 
certain Chrysomelida* and of lepidopterons larvre, with an endeavor to show that the 
species of insect can be determined from its manner of feeding. The report of the 
work of destroying the gypsy moth, by Forbush and Fernald, is reviewed at length 
and exception taken to the use of the generic term Portbetria instead of Liparis of 
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Ochsenheimer. Some few facts are also given as to the occurrence of and the damage 
done “by L. dispar in Bulgaria during ISfiS-’fiS. The form of the mandible of the larva 
and the form of the egg cylinders of the 3 species of ('ncthocampa are described and 
figured. 

How the forest in the District of Bedford was swept away, T. \V. Fylhh ( Itpt. 
Ontcoio Ent. Hoc.. 1895,2>p. 41-45,Jigs. 6).—Besides (he Idlest files the work of insects, 
especially that of borer beetles, is noted as a devastating agent. 

Some winter insects from swamp moss, W. H. IIarrinlion (Itpt. Ontario ICnf. 
Soc., 1895, pp. i7-54). —Notes on the wintering of insects in moss, with lists of species 
found. 

Quarantine against destructive insects and plant diseases (Uard< n anti Forest, 
10 (1S97), No. 474, pp. 91, 94). —The orange worm (Tnjpcia hide ns) is especially referred 
to as an insect against which action should bo taken, and the case of the Morelos 
orange worm cited to show what such an insect might do should it once gain entrance 
into the country. 

Insect injuries of the year 1895, J. Fletcher ( Itpt. Ontario JCnf. Hoc., 1SD5, pp. 
31-36, figs. 9). —Notes on the insects aifocting cereals, roots, fodder plants, and fruits. 

Injurious foreign insects, a constant menace to American horticulture (Florida 
Farmer anil Fruit Grower, 9 (ISO?), No. 10, pp. 117, US). —Extracts from an osBay by 
T. D. A. Cockerell on the rapid spreading of scale insects, etc. 

Observations on the season of 1895, J. Moeevt (Itpt. Ontario JCnt . Hoc., 1393, 
pp. 38-11, figs. 5). —Devoted entirely to notes on butterflies and moths. 

Inspection of Paris green, AW 0. Stub ns (Louisiana Stas. lint. 43, 4d ser., pp. 
80-84). —The text of the law providing for the inspection of Paris green is given and 
analyses of 8 samples of this material are reported. 

Variation, with special reference to insects, J. A. Mofeat (Itpt. Ontario Ent. 
Soc., 1895, pp. 41-47). 

Wasps, J. Campbell (Trans. Nat. JIM. Hoc. Glasgow, 4 (1896), pp. 365-467; alts, in 
Jour . Fog. Micros. Hoc., 1897, I, pp. 49, 30). 

New and little-known Carabidae, L. Gauglbauer (K. Ix.zooL hot. ties. Wien, 
46(1897), No. 10, pp. 457-407). — Treehus (Anophtlialmus) dietli, n. sp.; T. brandisi , 
n. sp.; T. (Anophthahnus) paganelti, n. Bp.; AKcImitcs stussinen'i, n. sp.; Tapinopterus 
kaufmmi, n. sp.; and T. (Percosteropua) byzantinus, n. sp., are described. 

Catalogue of the described Coleoptera of Australia, EC, (J. Masters ( Proc. Linn. 
Boo. N. B. Wales, 21 (1SD6), No. 81, pp. 49-108). 

On the phylogeny and evolution of the Lepidoptera from a pupal and oval 
standpoint, lb T. A. Chapman' (Trans. JCnt. Hoc. London, 1896, IV,pp. 507-580). 

The usefulness of the Braconidse in the domain of forestry, Dollks ( Forstl. 
nalurw. Ztschr., 6 (1697), No. 1, pp. 1-7). 

The probable origin and diffusion of North Amexican species of the genus 
Diabrotica, H, F. M. Webster ( New York Knt. Hoc. Jour., J ( 1890), No. 1, pp. 07, 68). 

Diabrotioa in New Mexico, T. T), A. Cockerell (New York /Cut. Hoc. Jour., 4 
(1896), No. 4, p.401). —Corrects some errors in a paper by F. M. Webster. 

The North American species of Nemobius, S. 3L. Sounder (New York JCnt. Hoc. 
Jour., 4 (1896), No. 3,pp. 99-107). 

On the classification of three subfamilies of moths of the family Fyralidae, 
the Epipaschiinee, Endotrichinse, and Fyralinse, U. F. H amps on (Trans. Knt. 
Soc. London, 1896, IV, pp. 451-551, figs. 84). 

The leaf-cutting of the species of Megachile, K. Sajo (111. Wochenschr. JCnt., 1 
(1896), No. 87, pp. 581-584, figs. 2). 

A short review of the Chrysomela of North .America, M. L. Linell (New 
York Ent. Soc. Jour., 4 (1896), No. 4,pp. 195-200). 

Preliminary handbook of the Coleoptera of Northeastern America, H. F. 
Wickham (New York Ent. Soc. Jour., 4 (1896), No. l 3 pp. 33-49). 

The action of different gases and vapors on the ova of insects, E. Porron- 
CITO apd G. Bossb (Giom. R. Acc. Naz. Veter in., 44 (1895), pp. 297-301; abs. in Zool, 
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Centbl, 4 (1897), Xo . /, pp. 25, —The action of the chlonn and hromin gases on the 
eggs of Hornby c mori was studied. The eggs w ere placed under hell jars. Chloiin 
gas allowed to act for 12 hours lessened the nninher of larva ; allowed co net for 24 
hours it killed the eggs. Bromin acted ruore quickly, an exposnre of the eggs to it for 
half an hour killing all. Carbon bisulphid has the same eitert after 15 to 24 hours. 
Sulphuric acid vapor acts with the same l esult in 1 to 2 houis. Illuminating gas does 
not give this result within 48 hours, and carbon dioxid does so onlv after 5 days. 
Eggs placed in ^ acuo begin to suffer from the second day. 

The brain of the bee: A preliminary contribution to the morphology of 
the nervous system of the Arthropoda, F. C. Ivjnyon (Jour. Comp. Xeurology, 6 
( 1696),pp. 133-210, pis. 9; aba. in Science, 7 (1897), Xo. 11 J,p. 333, and Jour. Hoy. Micros* 
Soc ., 1S97,I,p. 20). —The various tracts of fibers connecting the optic lobes, the anten¬ 
nal lobes, and the ventral nervous system with the mushroom bodies of the central 
portion of the brain, as well as with other portions, are described and figured. The 
cells composing the mushroom bodies are thought to form the intellective centers of 
the bee’s brain. 

Larval gills of Odonata, G Gilson (Jour. Linn. Soc. London , 21 pp. 413- 

418,figs. 3; abs. in. Jour. Hoy. Micros. Sot., 1897, T, pp. 30.31). 

Thoracic glands in larvae of Trichoptera, G. Gilson {Jour. linn, s oc. London, 35 
(1896), pp. 407-419, figs. J; abs. in Jour. Hoy . Micros. Soc., 16V, I.p. Jo i. 

Gizzards of Odonata, F. Blis (Zool. Jahrb. Jbth. Syst., 9 ISO* pp 196-634, figs. 
14; abs. in Jour. Hoy . Micros. Soc., 1897, I, p. Jl). —The Cal opt engin a* are considered 
as representing the primitive foim and the Libellulin.e the highest, feixteen longi¬ 
tudinal toothed areas in the former aie reduced in the latter to two pairs of teeth 
bilaterally situated. 

Literature on defensive and repugnatorial glands of insects, A. 8. Packard 
(Xtw Tori Ent. Soc. Jour., 4 (1896), Xo. 1, pp. 36-32). 

Notes on the transformations of higher Hymenoptera, I, A. 8. Packard (Xew 
Tori Ent. Soc. Jour., 4 (1896), Xo. 4, pp. 153-166). 

Metamorphoses of beetles, Xambeu (Ann. Soc. Linn. Lyon, 41 (1894),pp. 107-156; 
42 (1895), pp. 58-100; abs. in Jour. Hoy. Micros. Soc., 1897, I, p. 39). —In his fifth 
memoir on the subject this author describes the metamorphoses of numerous families 
of beetles with a view toward a better classification and to aiding in the formation 
of better ideas of their economic importance. 

The growth of the wings of the Luna moth, J. A. Motfat (Hpt. Ontario Ent. 
Soc., 1895, pp. 8G-3S, figs. 2). 

The value of entomology, J. Fletcher (Hpt. Ontario Ent. Soc., 1895, pp. 16-21, 
Jigs. 4). — A general survey of economic entomology, with mention of some of the eom- 
mou injurious pests, such as the fluted scale (Icerya purchasi), the clover midge, etc. 

The entomological laboratory of the state agricultural institute at Gem- 
bloux, 1896, M. Poskin (Bui. Agr. (Bruxelles), 12 (1896), Xo. 6, pp. 199-316, figs. 
10), —A report on several of the common destructi\ e insects of France, discussing 
injuries, habits, etc., and pointing oat the critical periods in the life history of the 
insects, thus indicating the most fa^s orable season for attempting to destroy them. 
The plum fly ( Aphis jtruni), Liparis chrysorrhta, L. dhpar. Bombyx neustria, Scolytes 
pruni, S. ruglosus , Phratora viUllina , Calocoris bipunctatus, Mamestra brassiccv, Aleu- 
rodts chelidoni , and Ptilinus pectinicornis are treated. 
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On the behavior of coal-tar colors toward the process of diges¬ 
tion, H. A. Weber (Jour. Amer. Chem. Soelb (1896), Xo. 12, 
1092-1096 ).—Experiments were conducted to determine the i>robable 
effects on digestion of coal-tar colors commonly used by confectioners. 
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Oroline yellow, known in the trade as “last yellow” or “acid yellow,” 
was found to seriously retard the artificial digestion of blood fibrin in 
pepsin solution. Saffoline, or “acridine red,” and magenta were found 
to have no effect upon the digestion with pepsin, but had a marked 
effect in retarding the digestion of fibrin with pancreatin, while oro¬ 
line yellow had none. Methyl orange behaved like saffoline and 
magenta.— f. w. morse. 

A contribution to the study of Southern feeding stuffs, *T. E. 

MoBryde ( Tennessee iSta. Dal., YoL IX, 1 Vo. 3, pp. 51-164). —The first 
part of this bulletin contains reports of analyses made at the Tennes¬ 
see Station of a large number of Southern feeding stuffs. The author 
gives a description of the samples, and in most cases the minimum, 
maximum, and average composition of the following: Cotton-seed meal, 
decorticated cotton-seed meal, cotton seed cake, cotton-seed hulls, cot¬ 
ton-seed hull bran, iieanut cake, wheat bran, wheat middlings, wheat 
shorts, unbolted corn meal, prepared oat feed, feed meal, corn chop, 
corn husks, corn silage, cowpeas, corn meal, and hay from Hungarian 
grass (Setaria germcmica ), herd’s grass (Agrostis vulgaris ), Bermuda 
grass (Oynodon dactylon ), wild rye [Elymus canadensis), JEJlymus striatus, 
English rye grass (loliinn perenne ), Muhlenbergia mexicanu, Panicum 
cUnidestinum , switch grass ( Panicum virgatum ), English blue grass 
( Poa compressa ), gama grass ( Tripsacum dactyloides ), wild millet, clover 
rowen, serradella (Ornitliopus sativus ), and heron’s bill (Erodhnn cicu- 
tarium). 

The composition of some of these feeding stuff's is given in the follow¬ 
ing table: 

Composition of Southern fading stuffs. 





Water- free substance. 



Water. 

Protein. 

1 

Fat. 

1 

Nitrogen- 

fret* 

extract. 

Fiber. 

Ash. 


Per cent. 

Per cent. 

Per rent. 1 

Per rent. 

Pi r rent. 

Per cent. 

Cotton-seed hull bran... 

Hay from— 

7.00 

,!. 00 

1.80 | 

54.12 

37.84 

2.75 

Wild rye. 

English rye grass. 1 

Mvhleiibergia mexicamt . 

! 10.82 

1.42 

.00 

54.09 

30.04 

3.89 

It. 15 

13. 58 

a oo 

44.06 

20.57 

7.79 

30. 05 

8. 00 

2, 30 

47.44 

33.14 

7.87 

Panicum clandestin uin . 

10. 00 

11.70 

1.40 

48.71 

31.70 

6.22 

Switch grass. 

10.83 

7. 64 

2.15 

50.59 

83.03 

5.09 

English blue grass, out .f uly 1,1801. 
English b'u© gross, cut J une 15,1805. 

0.27 

12.43 

3.54 

47.21 

23.45 

13.34 

9.87 

8.62 

3.27 

55.17 

26.47 

6. 47 

Gama grass. 

0.47 

i 14.09 

5. bl 

41.70 

27 83 

10.49 

Wild mUlet. 

8.51 

1 13.25 

5.38 

45.58 

26.61 

, 9.18 

Heron’s bill. 

12.94 

13. G3 

5.99 

40.55 

23.37 

10.46 


The second part of the bulletin consists of a compilation of analyses 
of many Southern-grown feeding stuffs, and the composition of these is 
compared with the averages for the whole country. The coefficients 
of digestibility of a number of American feeding stuffs, as obtained in 
experiments with ruminants and swine, are quoted, together with feed¬ 
ing standards. 
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Com-and-cob meal vs. wheat for fattening steers, H. J. Waters, 
W. 0. Patterson, and E. H. Hess (Pennsylvania Sta . XpL 1895, pp. 
107-110 ).—A feeding test was made with 20 high-grade Shorthorn 
steers about 31 months old, to compare corn-and-eob meal with chopped 
wheat. The test was divided into 3 i>eriods. The first period began 
November 20 and lasted 30 days. All the steers were fed a mixed 
grain ration consisting of equal parts by weight of corn-and-cob meal 
and chopped wheat. In addition, corn stover and liay ad libitum were 
fed on alternating days. The nutritive ratio of the ration was 1:11.2. 
The period was preceded by a preliminary test of 3 weeks on the 
same ration. The second period began December 20 and lasted 34 
days. The animals were divided into 2 uniform lots. Lot 1 was fed 
corn-and-cob meal and lot 2 chopped wheat, with the same coarse 
fodder as in the first iieriod. The nutritive ratio of the ration fed lot 
1 was 1:13.3, and lot 2,1:10.1. The third period began January 23 and 
lasted 30 days. All the animals were fed the same ration as in the 
first period. 

The weight of the food eaten by each lot during each period was 
determined, and oil 1 day of each week the uneaten residues of com 
stover and of hay were weighed. The moisture was determined in 
samples of the coarse fodder in each period, and corresponding cor¬ 
rections introduced in computing the composition of the material. 
The results are expressed in full in tabular form. The average results 
are given in the following table: 


Results of experiments In feeding corn-and-eob meal and wheat to steers . 



Pood consumed per head daily, j 

Total 1 

d $!e St - ! 
matter 
consumed 
per head 
daily. | 


1 W- 

matter 

required 

per 

pound of 
gain. 


[ Corn- 
and-cob 
meal. 

II 

It 

o 

| 

Hay. 

: 

Cora 1 
hto' er., 

1 i 

Average 
ilafiy 
gain per 
head. 

J 1 

Period X. 

i 

Pounds. , 

Pounds. Pounds. Pounds) 

Pounds. 

Pounds. 

Pounds. 

4.11 Rt^ers (mi\ed grain). 

Peruwl II: 

5.77 1 

i 

5. 77 

12. 68 

. 3.62 | 

1 l 

12.05 

1 

1 .43 

I 

* 8.41 

Lot 1 (eoru-and-tob meal). 

11 08 

. 

S. 86 

5.92 i 

12.89 

1.67 

7.73 

Lot 2 (w heat i hop). 

Period III: 


0.90 

0.08 

6.72 I 

12.77 

L 47 

8.67 

Lot 1 (same aaPeriod I)_... 

6.40 I 

6.40 

9.24 1 5.28 

J2.96 

1.15 

1.22 

Lot 2 (flame as Period I). 

j 6.23 

U. 23 

9.06 

( 8.08 

1 12.83 

1.17 

10.91 

1 


The authors conclude that corn has a slightly higher value for fat¬ 
tening steers than wheat. 

The relation of food to the growth and composition of the 
bodies of steers, W. H. Jordan (Maine Sta. Bpt. 1895, pp. 36-77 ).— 
The object of this experiment was to determine the effect of wide and 
narrow rations upon the rate of growth and the composition of the 
bodies of 4 high-grade Shorthorn steers, 5 to 7 months old at the begin¬ 
ning of the test. Steers 1 and 2 were fed a ration rich in protein, hav¬ 
ing a nutritive ratio of 1:3.2, and containing linseed meal, com meal, 
and wheat bran, in different proportions. Steers 3 and 4 were fed a 
15502—No. 9-6 
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ration poor in protein, having a nutritive ratio of 1:9.7, and containing 
2 parts of corn meal to 1 part of bran. All the steers were fed hay, and 
during the winter corn fodder and silage also. Steers 1 and 3 were fed 
for 17 months, and steers 2 and 4 for 27 months. The results, including 
the analyses of the grain rations fed, are reported. The steer fed a 
ration rich in protein for 17 months consumed a total of 9,700 lbs. of 
food and made a gain of 737 lbs., while the steer fed the same ration 
for 27 months consumed 17,329 lbs. and made a gain of 962 lbs. The 
steer fed a ration poor in protein for 17 months consumed 10,234 lbs. 
and made a gain of 552 lbs., while the steer fed the same ration for 27 
mouths consumed 16,041 lbs. and made a gain of 1,005 lbs. In discuss¬ 
ing the experiment the author divides it into periods of about 90 days. 
The food consumed and the gains made by each steer for each period 
are expressed in tabular form. 

At the end of about 17 months steers 1 and 3 wore slaughtered, and 
the remaining steers (2 and 4) 10 months later. In every case the blood 
and the various organs of the carcass were weighed and analyzed. 
Tables are given which show the composition of the blood and organs, 
including the bones, spleen, and intestines. The percentage composi¬ 
tion of the entire carcass, exclusive of skin and contents of stomach 
and intestines, and the composition of the right side and the edible 
portion of the entire carcass are also given in tabular form. The 
author discusses the effect of the different rations upon the composi¬ 
tion of the carcass, and concludes that the two rations had no particu¬ 
lar effect on the composition of the carcass and organs. 

“(1) At the end of 15 months’ feeding the pair of steers fed on the ration richer in 
protein had gained 221 lbs. of live weight more than the pair fed the ration less rich 
in protein. The later growth with 2 steers showed a difference in favor of the ration 
less rich in protein. 

“(2) The relative weights of organs and parts of the body was practically the same 
with the steers of the same age, independently of the ration. 

u ($) Tlie kind of growth caused by the 2 rations, viz, t lie proportions of water, 
protein, fat, and ash, was not materially different with the steers of the same size. 
This is true whether we consider the entire bodies, the dressed carcasses, or the edible 
portions of the carcasses. With steers fed for the same time, the composition of the 
entire bodies, the proportion and composition of the carcasses, and the proportions 
and composition of the edible parts were practically alike. 

“(4) The older pair of steers, viz, those fed for 10 months’ longer time, contained a 
smaller proportion of water and a larger proportion of fat than the younger animals. 

“(5) The older animals furnished 5 lbs. per 100 more of water-free edible material 
than the younger animals. This is equivalent to a difference of 12 lbs. of fresh edible 
meat.” 

Alfalfa or lucera, A. A. Mills (Utah Sta. Bui. 41, pp. 33 ).—The 
work here reported is a continuation of that published in Bulletin 31 
of the station (E. S. R., 6, p. 204). The object of these experiments 
was (1) to determine the yield and feeding value of early, medium, and 
late cutting, and first, second, aud third crops of alfalfa, and to com¬ 
pare alfalfa, as a feeding stuff with red clover and timothy; and (2) to 
compare alfalfa with mixed hay and with alfalfa mixed with straw. 
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Two tests are reported in which, the first question was studied, the 
results being tabulated in detail. The first (lSO^O^j, lasting 102 days, 
was made with 0 lots of 2 steers each. Early, medium, and late-cut 
alfalfa of the first and second crop, third crop alfalfa, timothy, and red 
clover were each fed to 1 lot. The test was divided into 2 periods. In 
the first period hay only was fed; in the second the steers were fed 
some bran and wheat. Analyses of the alfalfa and other feeding st uffs 
in this and succeeding tests are given. 

The conclusion was reached that the best returns were given by red 
clover. Comparing the different crops and cuttings of alfalfa, “the 
late cutting of the first crop did the best, the medium next, and the 
early cutting the poorest. With the second crop the reverse was true, 
the late cut showing a loss. 7 ’ 

The second test (I8d5-'Q6), which lasted 139 days, was made with 9 
lots of 2 steers each, and was divided into 2 periods. First and second 
crop alfalfa, red clover, and timothy were fed as during the first test. 
The red clover and third crop alfalfa gave out about G weeks before the 
end of the test and the lots receiving them were fed mixed alfalfa for 
the rest of the test. During the whole test the steers were fed bran 
and wheat in addition to the hay. 

“The early cut (alfalfa) did the best of the first crop, while the late 
cut did i>oorest. With the second crop the medium cut did the best 
and the late cut poorest. The red clover was below most of the others 
in rate of gain, while the timothy and third crop alfalfa made about an 
average showing.” 

The average results of these tests and those previously reported on 
feeding early, medium, and late cuttings are given in the following 
table: 

Average rtsults of feeding alfalfa to steers. 


First and second crops: 

Early cutting. 

Medium cutting. 

Late cutting. 

First crop (all cuttings)-- 
Second crop (all cuttings) 

The average results of feeding first, second, and third crop alfalfa, 
red clover, and timothy are given in the following table: 


Average results of feeding alfalfa, red clover,and timothy to steers . 


Weight at 
beginning. | 

Weight at 
end. 

Gain | 
per day. 

| Food eaten 

1 per day. 

Food eaten 
per pound 

1 of gain. 

Alfalfa: 

Pounds. 

Pounds. ^ 

Pounds . | 

t Pounds . 

1 Pounds . 

First crop (all cuttings). 


1,141.00 


OR AS 

is an 

Second crop (all cuttings). 

. 1,008.25 

1,117.42 

.92 

1 22.35 

• 24.29 

Third crop. 

. 1,015.75 

1,147,50 , 

1.34 

24.29 

18. n 

All crops and all cuttings. 

. 1,001.9U 

1.131.14 1 

1.11 

23.01 

20.73 

Bed clover. 

. 1,009.75 

1,118.25 

.91 

I 19.04 

20.93 

Timothy. 

. 1,018.25, 

1 1,162.50 

1.19 

21.97 

18 46 


Weight at 
beginning. 

Weight at 
end. 

Gam 
per day. 

1 Food eaten 
per day. | 

Food eaten 
per pound 

1 of gain. 

* Pounds. 

Pounds. ! 

Pounds. 

Pounds. 

Pounds. 

893 86 

1,009.44 

1.08 

20.88 

19.34 

915.44 

1.004.44 

.83 

20 72 | 

24.96 

923.67 

1,019.72 

.73 

17.86 

24.47 

907.70 

1,017.09 , 

.96 

19.84 | 

20.87 

914.31 

90b. 65 1 

.80 

1 19.94 

> 24 93 
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The yield per acre of the different crops and cuttings of alfalfa are 
discussed at some length and the results expressed in tabular form. 

“From the results of the 3 seasons’ trials with alfalfa, early cut (just before 
bloom), medium out (l week after first bloom), and late cut (1 week after full bloom), 
the following conclusions seem warranted: 

“ (1) Steers, fed the alfalfa, either with or without grain, made the most rapid gains 
on the early cut, and tko low est on the late cut, or they stand as follows: Early cut, 
100; medium cut, 77; late cut, 68. 

“(2) For both first and second crops the early cut was first in rate of gain, while 
for the first crop the late cut was better than the medium cut, and for the second 
crop the medium cut was far tho better of the two. 

“ (3) The food eaten per day was slightly the highest for the early cut and lowest 
for the late cut, standing as 100 for the early cut, 90 for the medium cut, and 86 for 
tho late cut. 

“(4) Found for pound, the early cut was tho best, tho late out, second best, and 
the medium cut poorest. They stand as 100 for tho early cut, 78 lor the medium 
cut, and 81 for the late cut. 

“(5) The early cut yielded tho most hay when weighed into the barn, the medium 
cut coming second, and the late cut last. 

u (6) The early cut contained the most moisture, and when all aie reduced to the 
same moisture content, 12 per cent, which tho liay contained when fed, the yield 
stands: Early cut, 100; medium cut, 93; and late out, 90. 

“(7) In amount of beef produced per acre the standing is: Early cut, 100; medium 
out, 71; and lute cut, 71. 

tl (8) In yield of protein, a very valuable nutrient, the standing is: Early cut, 100; 
medium cut; 78, and late cut, 82. 

“(9) During the 2 weeks of budding and flowering there appears to be no addi¬ 
tional growth; in fact, our results show a loss of 82 lbs. per acre of dry matter during 
this period” 

Two tests were made in which the object was to compare alfalfa with 
mixed hay and with alfalfa mixed with straw. 

The first test (1894- ? 93), lasting 123 days, was made with 3 lots of4 
steers each. Lot 1 was fed mixed hay, bran, and wheat; lot 2, alfalfii, 
bran, and wheat; and lot 3, alfalfa, straw, bran, and wheat. The ani¬ 
mals were fed all they would eat. 

The second test (ISOS-OO), which lasted 95 days, was made with 6 
cows and 0 steers, divided into 3 uniform lots of 2 cows and 2 steers. 
The rations fed were the same as those used in the first lest. The 
results of these trials are expressed in detail in tabular form. 

The average results of the 13 tests are given in the following table, the 
financial statement being based on alfalfa at $3.50, mixed hay at $4.50, 
and straw at’ $1 per ton, and ground wheat at 65 cts., and bran at 45 
cts. per 100 lbs,: 


Average insults for 2 years of feeding mixed hay, alfalfa , and alfalfa and straio to steers . 


! Weight at 
beginning 

Weight * 
at end. | 

i 

Ottin per 1 
day. 

Cost of 
ration per 
month. 

Mixed hay... 

Pounds. 

m 

1121 

924 

Pounds 
1,228 
1,164 
1.233 

Pounds. 

2.27 

1.86 

2 34 

$2.61 
2,30 
2.21 

Alfalfa..... 

Alfalfa and straw. 
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The following conclusions were drawn: 

‘*(1) In rate of gain per day the diliereut feeds stand as follows: First crop alfalfa, 
100; second crop alfalfa, 75; third crop alfalfa, 110. All crops alfalfa, 01; led clover, 
75; timothy, 97. 

“(2) The food eaten per day varies about in the same order as the gains, standing 
as follows: First <rop, 100; second crop, 97; third crop, 105; all ciops, 100; red 
clover, 80, and timothj, 95. 

“(3) Pound per pound, the good alfalfa proved about equal to timothy, while in 
rate of gain it proved better. 

“(4-) A ration of alfalfa and stoaw, with grain, proved superior to one of alfalfa 
and grain. 

k< (5) Mixed hay and grain proved superior to alfalfa and grain, but not quite so 
good as alfalfa, straw, and grain. 

“(6) A ration with a wide nutritive ratio, 1:8.6, proved much better than (me with 
a narrow nutritive ratio, 1:4.36, while a ration having a nutritive ratio of 1:4.81 
proved better than either of the others, 

‘‘(7; The us© of mixed fodder in the rations, in one case mixed hay and in the 
other alfalfa and straw', appeared to have mucn more to do with the feeding valne 
than did the nutritive ratio of the rations. However, the ration that was nearest 
the Wolff standard gave the best results. 

“(8) Better results were obtained by making tbe ration wider than the standard 
by 2.6 than making it narrower by 1.44. 

“(9) By feeding w'liat straw the animals will eat up clean: our foods rich in pro¬ 
tein, alfalfa, bran, and wheat may be fed to good advantage, though the nutritive 
ratio be too narrow. 

“(10) Where the rations contained but one class of fodders, legumes, the feeding 
value very closely followed tbe amount of protein in tbe ration; but w'heu the 
rations contained any other fodders, mixed hay, timothy, or straw, the varying 
amounts of protein in the ration appeared to have little to do with the variation in 
feeding value of the ration.*’ 

Stock feeding experiments at Lander, B. C. Buffum (Wyoming 
^tat. Bui. 30, pp. 255-264 ).—Feeding experiments were made to com¬ 
pare the relative valne of sugar beets and grain for steers and sheep. 

Experiment icith steers (pp. 257-261).—A test, divided into 3 periods, 
was made with 6 steers in fair condition. They were from the open 
range, but had been put in tbe fields .and winter fed. Nos. 1 and 2 
were grade Shorthorns, 3 and 4 grade Polled Angus, and 5 and 6 ordi¬ 
nary range steers. The animals were about 3 years old and had been 
dehorned. The first period, which was regarded as preliminary, began 
January 19 and lasted 41 clays. The steers were all fed alfalfa hay, 
consuming 5,529 lbs., or an average of 22.48 lbs. per head daily. The 
second or intermediate period began March 1 and lasted 11 days. The 
steers were divided into 2 lots of 3 each. Lot 1 (steers 1, 3, and 6) 
were fed alfalfa hay and sugar beets, and lot 2 (steers 2, 4, and 5) were 
fed alfalfa hay, chopped oats, and cracked wheat. The amount of beets 
and grain was gradully increased until at the close of the period 14 lbs. 
of beets, 7 lbs. of chopped oats, and 9 lbs. of cracked wheat were fed 
per head daily. The third period, or feeding test proper, began March 
12 and lasted 40 days. Tbe rations were the same as those fed in the 
second period. The steers consumed 6,505.5 lbs. of hay, or an average 
of 26.03 lbs. per head daily. The gains in weight for each steer for each 
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period are given in tabular form. Tlio average gain of the 6 steers for 
the whole test was 117.5 lbs., or 1.28 lbs. per day. The average gain of 
the steers fed alfalfa and sugar beets was 117 lbs., or 1.27 lbs. per day; 
of those fed alfalfa and grain 118.2 lbs., or 1.28 lbs. per day. The Short¬ 
horns gained 85 lbs., the Polled Auguses 149.7 lbs., and the range steers 
118 lbs. each. 

The financial statement is based on alfalfa hay at $4 and sugar beets 
$3.50 per ton, and wheat and oats $1 per 100 lbs. The Shorthorn steers 
cost $30, Polled Angus $25, and range $25 each, and they were sold for 
$3.35 per 100 lbs. live weight. The author calculates the profits from 
each lot and each breed. 

“The lot fed on alialfa andsugar beets returned a net profit, above a fair price for 
feed given, of $3.45 apiece, and the lot ted on alfalfa and grain a loss of $3.38 apiece. 

“Net profit oil the 6 steers was $0.33 each. This Mould be sufficient to pay for 
feeding where large numbers were handled.” 

Experiment with sheej> (pp. 2G1-2G4).—A test was made with 3 ewes 4 
or 5 years old and 3 lambs, purchased from the open range. The sheep 
were, in the author’s opinion, fat enough for slaughtering at the begin¬ 
ning of tlio test. During the first period, which began December 1 and 
lasted G3 days, the ewes were separated from the lambs, and each lot 
was fed alfalfa hay. During the second period, which began February 
2 and lasted 30 days, the sheep were divided into 3 lots, each lot con¬ 
sisting of 1 lamb and 1 ewe. Lot 1 was fed hay alone, lot 2 hay and 
sugar beets, and lot 3 hay and cracked wheat. The third period began 
March 3 and lasted 28 days. During this period the sheep were put 
together, and fed hay, sugar beets, and wheat to finish them for the 
market. 

The food consumed and the gains in weight for each sheep for each 
period are tabulated. The total food consumed was 2,409.5 lbs. and the 
total gain 93 lbs., or 23.9 lbs. of food per pound of gain. The financial 
statement is based on hay at $4 and sugar beets at $3.50 per ton, and 
grain at $1 per 100 lbs. The sheep cost $3 apiece at the station and at 
the close of the test were sold at G cts. per pound and slaughtered. The 
dressed weights ranged from 33 to GO lbs. The ewes produced 49.3 per 
cent of mutton as compared with live weight and the lambs 45.7 per cent. 
The ewes returned a profit of 52 to 81 cts. each, and with the lambs 
there was a loss of from 9 to 31 cts. each. 

“ The lot fed hay and sugar beets during the second period gave better returns 
than those fed hay alone or those fed hay and grain. 

“The ewes gave better gams and greater profit than did tho lambs, 

“The average results of the 6 sheep show a fair return for the feed given, with 
enough profit to meet all expense of feeding where larger numbers are handled. 

“The rations fed were not properly balanced and gh e a ratio which is too wide. 
The best balanced ration gave the best returns in each case/’ 

Fork production on crops gathered by hogs. A succession 
of crops for hogs, R. L. Bennett (Arkansas Sta. Bui. 41 7 pp. 46-67).— 
An experiment was made “to determine the adaptability of different 
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crops in a rotation for bogs; the cost of rearing 10-month pigs on foods 
gathered by themselves and grown on soil of known fertility; and to 
ascertain a system of rearing pigs for pork with a minimum quantity 
of corn."’ 

The test was made with 5 pigs, crossbred from a grade Poland-China 
sow and a Berkshire boar* The pigs were burrowed March 3 and were 
kept with the sow until May 13. Until July 29 corn meal and wheat 
bran were fed in addition to the forage crops. From March 23 to March 
30 the sow and pigs were pastured on rye, from March 30 to July 26 on 
clover, and from July 26 to September 21 on sorghum. From Septem¬ 
ber 21 to October 3,2 of the pigs were pastured on sweet potatoes and 
the others on peanuts. The sweet potatoes were not relished, and from 
October 3 to December 2 all were pastured on peanuts. On December 
2 the ground froze and the pigs could not get at the peanuts. They 
were therefore fed on corn until January 3, when they were slaughtered. 
The corn was shelled and soaked in water, and the pigs were fed all 
they would eat. 

The forage crops were grown on 1.1 acres of ’-a worn, sandy loam, 
deficient in vegetable matter, which would produce about 23 bu. of com 
to the acre in a good season.*' The details of raising the crops and the 
results of the experiment are tabulated. 

The combined weight of the pigs September 21 was 503 lbs. From 
this date to December 2 the total gain in weight was 471 lbs., or an 
average of 1.31 lbs. daily. January 3 (date of slaughtering) the com¬ 
bined weight of the pigs was 1,215 lbs. and the average weight 243 lbs. 
During the last 31 days the pigs consumed 19 bu. of corn and made a 
total gain of 179 lbs., or an average of 1.15 lbs. per day and 9.4 lbs. per 
busbel of corn. 

The financial statement is based on wheat bran at 65 cts. per 100 lbs. 
and corn meal and corn at 30 cts. per bushel. Taking into account 
the total value of the grain, the cost of growing the green crops, and 
the rent of the land, the total cost of raising the pigs was $18.11. They 
were sold at the rate $3.23 per 100 lbs., for $39.48, yielding a profit of 
$21.37, or an average of $4.23 per pig. The average cost of making 1 
lb. of pork was 1.5 cts. 

From this experiment the author draws the following conclusions: 

**Red clover, sorghum, and peanuts were the foods Lest adapted foi rotation. 
They are cheap and easy to produce, and their seasons of maturity are m convenient 
order for pigs to consume them. . . . Sw eet potatoes were unequal to the peanuts in 
palatability and as fat and flesh formers. . . . 

4< The rotation of red clover, sorghum, and peanuts required 6‘ bushels of corn to 
produce a hog weighing 243 lbs. at 10 months old. Less corn could have been fed in 
farm practice by keeping the pigs 2 weeks longer on peanuts in December, and feed¬ 
ing com only while the ground was frozen. Two weeks’ feeding on corn would 
have been sufficient to harden the pigs for slaughter/’ 

Experiments in feeding draft horses, L. Grandeau, H. Bal- 
lacjey, and A. Alekan (Ann. Sci . Agron., 1896, II, No. pp. 113- 
337 ),—This is the seventh ami concluding series of experiments on the 
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feeding of draft horses made by Grandeau and liis associates for the 
Compagnie Generate <le Voiture « of Taris, to compare the mixed ration 
fed by the Compagnie Generate and the several ingredients composing 
it. The results of the earlier experiments have been previously noted 
(E. S. It., (5, p. 1018). In the present series the ration consisted of 
so-called “maize cake” and oat straw. The cake was prepared, from 
starch factory aud distillery waste and contained some potato and bar¬ 
ley as well as maize refuse. It had been fed for a number of years and 
was found to be very constant in composition. 

The experiments were made with 3 horses, 10, 12, and 0 years old, 
weighing 478.3, 505.3, and 491.4 kg., respectively; and cover a period 
of 13 months divided into periods of about a month duration. Horse 
No. 2 met with an accident and was dropped out 5 months before the 
conclusion of the trial. The experiment proper was preceded by a 
preliminary test of 5 months, during which the transition was made 
from the preceding ration to the one used in the experiment. 

The experiment includes periods of rest, walking, trotting, working 
and walking, working and trotting, the work consisting in turning the 
arm of a dynamometer of special construction a deiiuite number of 
times. Experiments were also made at moderate and severe work 
drawing a cab. The amount fed was modified to suit each condition. 
Tables are given showing the amount and composition of food con¬ 
sumed, amount of water drunk, coefficients of digestibility, amount 
and composition of the feces, and in a number of eases of the urine 
produced, and variations in temperature and weight of each horse for 
each day of each period. 

The average coefficients of digestibility of the rations under various 
conditions of rest and work arc given in the following table: 

Average coefficients of digestibility of u maize cake” and straw by horses. 


• 

Dry 

matter 

Organic 
matt ci. 

Pio- 

tem. 

Fat. 

Crude 

colln- 

Iohc. 

Sugar 
yield- 
ing cel¬ 
lulose. 

Starch. 

Sugar. 

Un¬ 

deter¬ 

mined. 


Per et. 

Ptv ct . 

Per et . 

Per et. 

Pt ret 

Pet et 

Per et. 

Per et. 

Per et. 

At rest. 

51.71) 

54.09 

66,34 

32.32 

30 09 

41.05 

90.87 

100.00 

37 82 

Walking... 

40 70 

52.44 

03.00 

39.07 

33 70 

30.88 

00.93 

100.00 

32.02 

Trotting. 

At work walknu'. 

54. 8.) 

57.11 

71.08 

47 31 

40.07 

10.99 

88.34 

100.00 

40 35 

51.71 

01.03 

07.47 

45. 59 

31.35 

32.80 

90 09 

100.00 

35.13 

At work trotting. 

51.40 

53.85 

09.51) 

50.51 

28.02 

33.45 

88.30 

300.00 

31.85 

Drawing a cab. 

54.73 

57.23 

08.44 

28.85 

32.73 

38.20 

94.57 

300.00 

36.75 


In a number of cases the nitrogen balance was also determined, tak¬ 
ing into account the nitrogen in the food, urine, feces, sweat, and 
material removed in currying, as well as the nitrogen lost from the 
feces while drying and in the material worn away from the hoofs. 

In the authors 7 discussion of the experiments the ration of maize 
cake and straw is compared at length with the rations fed in previous 
tests on the basis of its composition and fuel value and also upon the 
basis of gain and loss in weight. 
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The following are some of the principal conclusions reached by the 
authors: A horse of 300 kg. weight by the motion of forward progres¬ 
sion through a horizontal distance of 10 kilometers at a spee l of 1 5 
meters per second loses 2.4 kg. in weight. A horse of the same weight 
covering a distance of 10 kilometers with a velocity of 1 .5 meters per 
second and producing 190,000 kilogrameters of woik loses about 3.8 kg. 
in weight. 

Generally speaking, horses digest from a ration of maize cake ( 1 ) 
sometimes more and sometimes less carbohydrates, but always 2 or 3 
times as much protein as from a ration of hay 5 ( 2 ) less carbohydrates, 
but more protein than from a ration of oats and maize, and (3) less car¬ 
bohydrates and protein than from a 1 ation of horse beans. 

In general when no work is performed horses gain in weight when 
oats are consumed, but the gain is not proportional to the quantity 
eaten. The gain is less with hay, which also furnishes less available 
energy. On the other hand, maize cake does not pioduce a gain com¬ 
parable with that from maize and beans. When walking the gains xn 
weight of horses vary with the different rations, being greatest on maize, 
followed by beans, maize cake, oats, and hay, in the order mentioned. 
The superiority of maize cake to oats is still more noticeable when it is 
remembered that the quantities assimilated from the former are much 
less than from the latter. On this basis the apparent superiority of the 
maize and especially of the beans diminishes. As a ration for horses 
when trotting hay is much inferior to the other feeding stuffs used as 
regards gains in weight, and it can also be said that the nutritive ele¬ 
ments assimilated from this feed are much inferior in quality. Maize 
cake produced less satisfactory results than beans, and maize than oats 
as regards the available energy furnished. For work done in drawing 
a cab maize at first seemed to be inferior to the other rations, but this 
was not the case. The quantity fed did not furnish a sufficient amount 
of nutriment, which was also true of the oats, cake, and beaus. It 
appeared that the cake was much superior both to hay, a coarse fodder, 
and to beans, which may be regarded as a type of feeding stuffs rich in 
protein. On the other hand, the cake is much inferior to feeding stuffs 
like corn and oats, which are rich in starch and moderately rich in 
protein. Its coefficient of digestibility is midway between corn and 
oats, as is also its nutritive latio. 

From a practical standpoint maize cake, which is a commercial by¬ 
product, satisfies all the demands of the organism of the horse. Its 
chemical analysis indicates this and experience has proven it. Horses 
consuming a ration of cake and straw for a year remained in good 
health. It would be advantageous to feed more cake than was fed in 
these experiments. 

Feeding experiments with laying hens: The relative efficiency 
of whole and ground grains, W. P. Wheeler (Yew York State Sta. 
But. 10G y n. ser., pp. 153-1**2 ).—A feeding experiment was made with 4 
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lots of laying liens to test the relative value of ground and whole 
grains. Lots 1 and 2 were White Leghorns and lots 3 and 4 Buff Cochins. 
Each lot contained about the same number of* hens. The experiment 
began December 14 and continued 1 year, being divided into periods of 
28 days each. The detailed results for each period are not given. The 
hens were kept in pens about 10 by 12 ft., and each lot had access to a 
small yard deeply covered with coal ashes. Previous to the experiment 
the hens were fed a ration similar to that used during the test. 

Lots 1 and 3 were fed in the morning a mixture of ground grain which 
was moistened with hot water and fed warm during cold weather, and 
moistened with water at ordinary temperature duriug hot weather. 
They were fed all they would eat readily of this mixture, and during 
the day they were given a little whole grain scattered in straw in addi¬ 
tion. The grain mixture consisted of ground flaxseed, wheat bran, 
wheat middlings, corn meal, ground oats, ground barley, and ground 
buckwheat. During several months the flaxseed was omitted. 

Lots 2 and 4 were fed practically the same mixture of grain whole, 
with cracked corn. It was scattered on the floor of the pens and none 
was left uneaten. 

Twice a week the 4 lots were fed all the cut fresh bones they would 
eat and during 3 periods skim milk was also fed. Either green alfalfa, 
cabbage, corn silage, or soaked chopped hay was fed at noon, the 
moistened hay being fed warm to lots 1 and 3. The liens always had 
access to stone grit and oyster shells. 

The average composition of the grain mixture and the other foods, as 
well as the results of the experiment, are given in tabular form. The 
financial statement is based on corn at 50.1 cts., oats at 37.1) cts., barley 
at 61.4 cts., and buckwheat at 56.1 cts. per bushel; wheat bran at $16, 
wheat middlings at $17, corn at $10.20, ground oats at $24, ground bar¬ 
ley at $25.60, ground buckwheat at $23.60, alfalfa hay at $0.60, alfalfa 
forage at $2, and cabbage and corn silage at $3 per ton; skim milk at 
24 cts., cut bone at SO (its., oyster shells at $1, and stone grit at $1 per 
100 lbs.; and flaxseed, ground or whole, 2£ cts. per pound. 

The results are briefly summarized in the following table: 


Results of experiments in feeding hens whole and ground grains. 



Average 
number of 
eggs per 
hen. 

Average 
weight of 
eggs. 

Wator-freo 
food con¬ 
sumed per 
pound of 
eggs. 

Cost of food 
per pound 
of eggs. 

Lot 1 {ground, grain).. 

92.94 

Ounces. 
194.15 

Pounds. 

5.30 

Cents. 

6.95 

Lot2 (whole grain)... 

77.03 

165.81 

0.47 

8.44 

Lot3 (groun<l groin)................. 

47.51 

95.39 

13.01 

17.15 

Lot4 (whole grain).................................. 

63.72 

126.85 

10.04 

13.00 



(1) Two pens of laying tens, one of a large and the other of a small breed, hav¬ 
ing a ration the grain of which was whole, ate dnring their second year somewhat 
more food at a little greater cost than 2 similar pens ha\ mg a ration in which half 
the grain was ground and moistened. 
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u (2) (Jocbin hens, having the whole grain ration laid much better than those har¬ 
ing the ground grain, although neither lot laid at a profitable rate during the second 
year. 

“(3) Leghorn hens having a ration in which the grain was whole consumed on the 
average for 2 years over 20 per cent more food for the same egg production than did 
similar hens having half the grain in their ration ground and moi&tened. v 

Researches on the physiology of muscular action, A. Ciiauveau and J. Tis- 
SOT (C'ompt. Rend., 124 (1897), Xo. 1, pp. 10-21). —The anthers report briefly the 
results of 2 series of experiments in which the respiratory quotient was determined 
under various conditions of work. 

Experiments upon metabolism in the human body under the direction of the 
United States Department of Agriculture (Science, 5 (1897), Xo. 117, pp . 493-496 ).— 
The article gives a very brief description of a respiration calorimeter and experi¬ 
ments made with it, which have been carried on at Wesleyan University in cooper¬ 
ation with the Storrs Experiment Station and this Department. 

New work in physiology as related to metabolism, O. Hagemann (Milch Ztg ., 
26 (1897), Xo. 1, pp. 4-6). —A brief digest of some of the recent work which treats 
of metabolism from the standpoint of energy. 

The length of time which milk remains in the stomach under various condi¬ 
tions, R. W. Raudnitz (Milch Ztg., 26 (1897), Xo. 6, p. S7). —A brief report of expe¬ 
riments with cats. 

The digestion by the stomach of Gartner’s prepared milk, E. SchI’tz (Wiener 
Min. Wochensckr., 1896, Xo. 48. 

Gartner's prepared milk, Niederstadt (Milch Ztg., 26 (1897), Xo. G, p. 88). — 
Analyses of this prepared milk from a factory. 

A discussion of certain commercial articles: Foods, W. H. Jordan (Maine Sia. 
Rpt. 1895,pp. 135-138). — A reprint of Bulletin 20 of the station ^E. S. R., 7, p. 884). 

Some additions to our vegetable dietary, F. V. Covilee ( U. S. Dept. Agr. Year¬ 
book 1895, pp. 205-214, figs. 9). —The author describes in detail a number of plants 
which might be profitably used as pot herbs, including charlock, Swiss chard, chicory, 
winter cress, dock, kale, marsh marigold, mercury, black mustard, orach, pigweed, 
pokeweed, purslane,winter purslane, spinach, and New Zealand spinach. The author 
believes that a more extended use of these vegetables would prove of benefit. 

“The plants enumerated here do not by any means comprise all the species that 
might be used as pot herbs, but they have been selected so as to suggest to people in 
every part of our country certain plants growing in their own region which are avail¬ 
able for use in this manner. Doubtless others, particularly among onr native plants, 
such as the common nettle, milkweed, and the round-leafed mallow, commonly known 
to children as 'cheeses/ will he found equally important.*' 

The mineral matter in the feed of our domestic animals (Landw. Centbl. Posen, 
25 (1S97), Xo.5,p. 27). —A general article. 

Lime and phosphoric acid in the development of animals, L. Fontaine (2nd. 
Lait ., 21 (1896), Xo. 48, pp. 379.380). 

Oil cakes as food and as a fertilizer, A. Larbal£itrier (Les tourteaux de grames 
oleagineuses comme aliments et engrais. Paris: (2. Masson, lS96,pp. 202; rev. in Bot. Centbl . 
69 (1897), Xo. 2-3, pp. 86-S8). 

Maize germ cake, J. F. Van Pesch (Landw. Vers. Stat., 47 (1896), Xo. 6, pp. 473- 
475). —Analyses are given. 

Silk-cotton-tree seed cake, J. F. Van Pesch (Landw. Vers. Stat., 47 (1896), No. 
6, pp. 471-473). —The author gives an analysis of cake made from the seed of the silk 
cotton-tree (Eriodendron anfractuosum)), and descries a method for detecting adul¬ 
teration in this cake. 

The feeding value of beet-leaf silage, Lehmann (Ztschr. landw. Ver. Itheinpreussen, 
13 (1896), No.47,pp. 393-395). —Three experiments with sheep are briefly reported. 
The conclusion was reached that beet-leaf silage, even after it had been washed, pos¬ 
sessed about the same nutritive value as mangel-wurzels. 

On molasses feeding staffs, A.Emmerling (Landw. Wochenbl. Salihs. Holst., 47 
(1897), Nos. 8, pp. 129-131 ; 9, pp. 145-148 ).—A general article. 
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The dry matter content of a desirable mix'd ration, J. XiUiN ( JJeut . landw. 
Prebse, 9J (1896), No. Wl,pp. 6\9<7, 89b).—X general article. 

Feeding experiments with prickly pear (Agl.Oaz. X.ti. ff r aUs, ; (As Ml), So. 10, 
pp. 6,'8, 6~>9 ).—Piiekly pear was cooked with moat refuse or with a little molassen and 
fed for a long period to pigs with favorable results. 

The substitution of barley for oats as food for horses, 11. IIambro ( Dtat. landw. 
Preset, JJ (1896), No. ltd), p. 891). —A general discussion showing that barley may lie 
substituted for oats in feeding horses, with a brief report of a test with horses made 
by the Birmingham corporation in which bailey and oaU wore comjKired. 

Rational stock feeding, II. P. Akmmiy {Pennsylvania 8t«. Jtpt. 1805, pp. It 1-23). — 
Keprintod from the Annual Report of the station for 1891 (E. N. R., 7, p. 983). 

Comparative experiments in feeding cattle, <1. C’okmoulk-IIouli s ( l*rog. Jgr. et 
Vit., 2,~ (189 b), No. 2f>, pp. 693-699) .— A brief report is given of feeding experiments 
with 5 lots of 4 steers weighing about 1,000 kg, each, to test the comparative value 
of wheat, rye, potatoes, and cotton-seed oako. Among tho conclusions reached were 
the following: Cotton-seed cake is more economical than grains, especially wheat. 
It is more advantageous to feed potatoes than to sell them to tho distilleries. 

Rouen ducks, Leiioy (Jour. Agr. Prat., Cl (1897), J, No. 7, pp. 441-946). —A general 
article. 


DAIRY F ARMTN G—D AIR YIN Gh 

Influence of the quantity of food upon the economy of milk 
and butter production, II. J. Waters and B. II. Hess (Pennsylvania 
Sta. Rpt. 1895 , pp. 24-55 ).—An experiment was made with 9 cows, 
mostly Jerseys and grade Guernseys, lasting 150 days and divided into 5 
periods of 30 days each. In all the periods the food consisted of mixed 
hay and corn stover ad libitum , with varying amounts of a grain mix¬ 
ture consisting of 7 parts of corn meal and 3 of cotton-seed meal. On 
the first 10 days in each period a digestion experiment was made with 
3 cows selected as representing the lot. From the results the amounts 
of digestible ingredients consumed were calculated for each cow in each 
period. These data, together with the yield and fat content of tho milk 
and the calculated yield of butter, and the financial results are fully 
tabulated and discussed. The financial results are based on corn meal at 
$20, cotton-seed meal at $20, mixed hay at $12, and corn stover at $4 
per ton; butter at 30 cts. per pound, and solids-not-fat of tho milk at 
2 cts. per pound. The financial results are shown graphically. A 
summary showing the amount of the grain mixture fed in each period 
and the results is given below: 


Effect of feeding different amounts of grain to milch cows. 


Period. 

Amount 
of grain 
mixture. 

Digestible nutrients oaten 
per day, 

Average daily > ieltl. 

Digestible food 
oaten per— 

Aver- 

ago 

net 
profit 
per da*'. 

! 

Total. 1 Protein. 

I 

Carbo- 

by- 

dratefl. 

Fat. 

Milk. 

Fat 

content 

of 

milk. 

Butter s 

100 lbB. 
of 

milk. 

Pound 

of 

butter. 


Pounds. 

i 

Pounds. Founds. 

Pounds. 1 rounds. 

rounds , 

Per cent 

*3 

i 

Pounds. 

Pounds 

Cents. 

1 

G 

14.01 

1.47 

10.96 

0.50 

16.90 

4.60 

0.808 

90.68 

15.60 

14.87 

2 

12 

15.98 

2.09 

12.11 

.66 

17,29 

4.85 

.973 

102 66 

16.77 

13.92 

3 

18 

17.19 

2.59 

12.29 

.81 

17.68 j 

4.96 

1.003 

106.12 

17,19 

12.05 

4 

12 

14.25 

2.23 

10.01 

.72 

16.30 ! 

5.11 

.970 

95.46 

14.81 

14.04 

5 

6 

10.64 

1.51 

7.99 

.45 

12.73 

5.55 

.827 

89.51 

12.86 

15.10 


1 Pat reduced to starch equivalent by factor 2.25. 

* Calculated by adding one-fifth to total butter ffet. 
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“A comparison of the (lifrercnt rations fed clearly shows that less digestible matter 
was required to produce 1U0 lbs. of milk and a pound of butter in the periods of lighie 
feeding than when larger quantities were led. . . . 

“Charging the animals with the food consumed and crediting them with the butter 
and solids-not-fat produc cd . . . shows that as the co^t of the ration increases, due 
to the increased amount consumed and the larger proportion of grain fed, the daily 
net profit returned diminishes, although not in the same ratio. . . . 

“It appears that two factors were operating to cause a decrease in the daily net 
profit returned as the amount of food consumed w as ricreased, a iz, a decreased rela¬ 
tive consumption of the cheaper coarse fodders necessitating a large increase "both 
relathe and absolute in grain consumed, and an increase in the food eaten above 
tbe point at which the animals, used in the experiment were able to produce the 
greatest amount of milk and butter per pound of digestible matter consumed in the 
food. 

“It might lia\e been expected that the increase in the relative amount of grain in 
the ration would serve to increase tbe efficiency of a unit of digestible material, but 
it does not appear irom the results that there was any material increase of this 
sort. . . . 

“A striking lesson taught by the results of the experiment is the difference between 
indhidual cows with respect to their ability to produce milk and butter cheaply. 
The diftereuce between the profits retnrnt d by the best and poorest cows for the 150 
dajs of the experiment w r as $33.10, as shown in the following statement: 


Profits from feeding the lest and the poorest rows. 



Cost ol 

Value of 

Net 


food 

products 

protit. 

Best cow . 


$64.32 

$37.65 

Poorest cow. 


( 28 06 | 

4.55 


Difference....-. 3.16 I 36.26 33.10 

_ | _ 


“Other differences less striking are shown between other cows of the lot. 

“It was not found possible to trace any connection between these differences and 
the typo or conformation of ihe animal. Thus, 2 animals conforming equally to the 
generally accepted dairy type exhibit a difference in the net profit returned during 
the 150 days of the experiment of $14.99. Between 2 others not sensibly different 
in conformation a difference of $12.48 is noted/ 7 

The feeding of cotton seed meal, up to 4.44 lbs. per day for 30 days, 
was not attended by any apparent ill effect on tlie health of the animals, 
either at the time or afterwards. 

Influence of nutritive ratio upon the economy of milk and but¬ 
ter production, II. J. Waters and E. H. Hess (Pennsylvania 8ta . Rf>t 
1895, pj). 50-74 ).—Nine Guernsey and grade Guernsey cows, about 60 
days from calving, were fedfor \ periods of 30 days each to test this point, 
and incidentally to compare old-process linseed meal and cotton-seed 
meal. Throughout tbe experiment from 6 to 7 lbs. of chopped wheat 
was fed, together with corn stover ad libitum. In the first and fourth 
periods 5 lbs. of Buffalo gluten meal was fed, which in the second perio 
was replaced by 5.20 lbs. of cotton seed meal, and in the third period by 
5.99 lbs. of old-proeess liuseed meal. The cows did not consume as 
much corn stover as was expected, so that the nutritive ratio in all the 
periods was narrower than contemplated. 
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Full data for the food and nutrients consumed, the yield and com- 
»position of the milk, and the financial results are tabulated, and the 
influence of the nutritive ratio upon the composition of the milk’is 
shown graphically. The financial results are based on ground wheat 
at $110, Buffalo gluten meal at $18, cotton-seed meal at $20, linseed meal 
at $25, and corn stover at $4 per ton; butter at 28 cts. per pound, and 
solids-not-l'at of the milk at 2 cts. per pound. A summary of the data 
is given below. 

Effect of rations of different nutritive ratio on milch cows. 




Digestible nutrients eaten 
per day. 

Total jidd of— 

Digestible food 
consumed— 

Aver- 

Period. 


Pro¬ 

tein. 

Carbo- 

liy- 

dratos. 

Pat. 

Nutri¬ 

tive 

ratio. 

Milk. 

Butter» 

Per 100 
pounds 
ot 

in ilk. 

Per 

pound 

of 

buttei. 

age net 
profit 
per day. 

1 

Buffalo gluten meal.. 

round* 
3.52 

Pounds 
8 80 

Lb . 
0.50 

1:0.0 

Pound*. 
4,418.75 

Pound* 

224.07 

Pound* 
70 20 

Pounds. 

14.98 

Gents. 
14.10 

2 

Cotton seed meal. 

2 02 

8.33 

.85 

1:3.9 

4,381 90 
4,087 70 

253.99 

87.7.1 

14. 95 

15.58 

3 

Linseed meal.! 

2.38 

0.05 

.50 

1:4.4 

258.32 

91.22 

It. 37 

14.24 

4 

Buffalo gluten meul... 

1.52 

8.85 

.07 

1:0.7 

3,701.70 

221.88 

94.39 

15.60 

18.24 


1 Calculated from total fat by adding 0110 -flfth. 


“ Seven of the 9 cows used in the trial required less digestible material for a 
pound of butter in periods 2 and 3, when tho nutritive ratios wore 1:3.9 and 1:4.4, 
respectively, than was required in periods 1 and 4, when the mitritivo ratios were 
1:6.6 and 1:6.7. 

44 The average of all cows in the trial shows a requirement of 15.29 lbs. of digesti¬ 
ble matter per pound of butter produced, when the nutritive ratio averaged 1:6.65, 
and 14.66 lbs. when the nutritive ratio was reduced to 1:4.15, an apparent increase 
of 4 3 per cent in the efficiency of tho food in the periods of narrower nutritive 
ratios. . . . 

“It appears that in those periods where the narrower nutritive ratios were fed a 
slightly higher profit on tho foods was shown. This was true notwithstanding the 
fact that somewhat more total food was consumed in the periods with tho narrower 
ratio than in those with the wider ratio. The tendency oi this would probably be 
as illustrated in the experiment of 1393-’94 upon the influence of tho quantity of 
food upon tho economy of milk and butter production, viz, to decrease the relative 
profit on the food. The narrowing of the nutritive ratio, however, not only coun¬ 
teracted this tendency, hut rosultod, as shown, in an increased profit.” 

As to the effect on the composition of milk of feeding rations of dif¬ 
ferent nutritive ratio, the following table summarizes the results: 

Average composition of milk on rations of different nutritive ratio . 



Nutritive 
ratio of 
food. 

Total 

solids. 

Pat. 

Pat in 
total 
solids. 

Nitrogen. 

Period 1. 

1:6.60 

Per cent. 
13.11 

Ter cent. 
4.09 

Ter cent. 
31 01 

Per cent . 
0.560 

Period 2.... 

1:3.90 

14.01 

4,74 

33.63 

.593 

Period 8.- . 

1:4.40 

14.40 

5.13 

35.26 

.617 

Period 4. 

1:6.70 

14.02 

4.87 

34.56 

.602 

Average of 1 and 4. 

1:6.05 

13.56 

4.48 

32.70 

.580 

Average of 2 and 3. 

1:4.15 

14.25 

4.98 

34.45 

.605 
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“From the table it appears that the narrower nutritive ratios tended to increase 
the percentage of fat, of total solids, and of nitrogen, and the proportion of the 
total solids that are fat. . . . 

“Plainly, the fat content of the milk increased more rapidly when narrow nutri¬ 
tive ratios were fed than did the other solids. . . . [As to the relative ^ alues of 
cotton-seed meal and old-process linseed meal] apparently cotton-seed meal at $20 
per ton is more profitable than linseed meal at $25.00. If, however, we rate the 
cotton-seed meal at $25 per ton—the price put on the linseed meal—a daily net 
profit of 14.29 cts. is returned, compared with 14.24 ets. from the linseed-meal ration, 
or practically the same amount.” 

Effects of drought upon milk production, L. L. Tan Slyke (Xeic 
Tori' State Sta . Bid. 105 , n. serpp. 131-152 ).— This bulletin gives a 
summary of the results of analyses of the milk of 50 herds of cows which 
was taken to a cheese factory in the State during the season of 1895 
(May to October). The object was to study the variations which milk 
undergoes as the result of climatic conditions, notably of a severe drought 
occurring early in the summer. A summary of the results by months is 
given in the following table: 

Variation of fat, casein, cheese, etc . 


Month. 


Fat m 
100 lbs. of 
milk. 


Casein in Casein tor 
100 lbs. of 1 lb. of tat 
milk. | in milk. 


Cheese Cheese 

made Irom made for 
100 lbs. oi lib. of fat 
milk. In milk. 



| Pounds. 

Pounds. 

Pound. 

Pounds. 

Pounds 

May. 


2.40 

0.67 

9.94 

2.78 

June. 

. 3.59 

2.33 

.65 

9.77 

2.72 

July. 


2 20 

.59 

9.58 

2.58 

August. 


2.26 1 

.56 

10.10 

2.50 

September. 


2.47 1 

.62 

10.54 

2.65 

October. 


2.69 

.64 

11.35 

2.70 


The percentage of fat was about the same in June as in May, and after 
that increased during the season. The casein, on the contrary, was less 
in June than in May and still less in July. In Juue and July less cheese 
was made from 100 lbs. of milk than in preceding months. 

“The decreased yield and cheese-producing power of the milk in July and August 
were mainly due to insufficient nutrition caused by tlie drying up of the pastures. 
Had the cows been properly supplied with abundance of nutritious, succulent food, 
it is estimated that the yield of milk and cheese would have been increased to the 
extent of $5 a cow on an average. 

“In this State drought generally prevails at some time during the summer. Pro¬ 
vision should be made to supplement dried pastures. For this purpose corn silage, 
alfalfa, and oat and pea fodder are recommended.*' 

Brief directions are given for the culture of these green fodders. 

Feeding experiments with milch cows, J. M. Bartlett ( Maine 
Sta. Rpt. 1895, pp. 21-35 ).— Wheat meal compared with corn meal (pp. 
21-30).—A comparison was made on 0 cows in 3 periods of 21 days 
each of feeding rations of 18 lbs. of timothy hay, 2 lbs. of cotton-seed 
meal, and either 5 lbs. of wheat meal or 5 lbs. of corn meal. The 
wheat meal was fed in the first and third periods and the corn meal in 
the second period. The data relative to the experiment, including the 
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composition of tlio feeding stuffs used and of the milk produced, are 
tabulated. 

The following conclusions are drawn: 

“(1) Wheat meal pound for pound furnishes more food than corn meal, noticeably 
more digestible protein. 

‘*(2) When wheat can bo bought at about the same juice as corn it is a more oeo- 
nomieal grain to buy. 

*<<3) It is more valuable than corn to feed with hnj or Midi grains as barley aud 
oats because richer in protein. 

**(1) When fed to milch cows in the proportions gi\en in this experiment, it pro¬ 
duced as much milk and greater gain in llesli. 11 is very noticeable that the [wheat- 
meal] rations fed in periods 1 and 3 were more efficient than [the corn meal] fed in 
period 2. While there was a \ery gradual and uniform shrinkage in milk solids 
through all the periods, due to the advance in time of lactation, the fact that the 
cows all lost weight in period 2 and gained again, with the exception of No. I, in 
period 3, furnishes good grounds for the above statement/’ 

Silage composed of mature flint corn , sunflower heads, and peas as food 
for milch cows (pp. 30-35).—Tlio silage was the Uobertson mixture, 
except that black-eyed peas were substituted for the liovse beaus. 
This was tested with 5 cows in 5 periods of 14- days each, feeding it in 
connection with hay and as a partial or total substitute for a grain 
ration of corn meal, cotton-seed meal, and bran. From 30 to 50 lbs.'of 
silage was fed per bead daily. The data, including the composition of 
the feeding stuffs and of the milk, are tabulated. From these data the 
results are summarized as follows: 

“(1) The materials composing the silage used can bo perfectly preserved and suc¬ 
cessfully kept in the silo as late as June of the following year. 

“(2) The pea, sunflower, and corn mixture produces a silage somewhat richer in 
protein than corn alone and is very greedily eaten by stock. 

t( (3) To attempt to substitute this mixture entirely for the grain ration was not a 
success, the cows shrinking quite materially in their flow of milk without an 
increase in its richness. The shrinkage was undoubtedly due to a lack of digestible 
protein; the total and digestible organic matter consumed was practically the same 
but Ike protein was considerably less than in period 1. On returning to the grain 
and silage ration in period 3 the flow of milk was increased to nearly the original 
yield. 

et (4) In period 4 silage was substituted for one-half the grain ration, 20 lbs. silage 
for 3 lbs, grain, with good results. All the cows increased in weight and shrank 
no more in milk than would be expected from the advance in time of lactation, the 
solids and fat increasing slightly/’ 

On the variation in the number and size of fat globules in milk, 

M. E. McDonnell and J. W. Fields Pennsylvania Sta . Itpt. 1895,pp. 
75-85). —The observations here reported were made in connection with 
the experiments on the effect of quantity of food and of nutritive ratio 
‘ upon milk production, reported above (p. 823). In the experiment on 
the effect of nutritive ratio the observations were confined to one cow, 
and the results are given for periods of 0 days throughout the trial 
and are shown graphically. Comparisons were made of the size of the 
globules when the cow was on different rations, temporarily ill, and 
under other varying conditions. 
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“ These comparisons showed the relative size of the globules to vary more uni¬ 
formly with the total yield of milk than with any other factor. In nearly all cases 
where the cow was in a normal condition, a decrease of milk production was accom¬ 
panied with a diminution in the average size of the globules, and this size increased 
when from any cause a large yield of milk was produced. Apparent slight variations 
from this rule may be due to errors in some part of the work/ 1 

In the other experiment the number and relative size of the globules 
in the milk from all of the cows was determined on the 11th to 16th 
and the 26th to 2Sth days of each of the 5 periods. The results of 
these observations are also tabulated and shown graphically. 

“It is evident that the size of the fat globules varies in a direct ratio with the milk 
yield. 

“The influence of the quality and quantity of food upon the size of the globules 
appears to be indirect, the real cause of variation being the variation in the milk 
production. The size of the globules bears nearly the same relation to the actual 
amount of butter fat produced, but the relation of the actual yield of fat to the milk 
production is so close that any variation in the fat globules conforming to one would 
necessarily bear almost the same relation to the other. 

“This hypothesis is very well supported by our observations, especially when we 
consider the number of observations taken, and at the same time is not at variance 
with but is in reality an explanation of the observations of Woll and others. If it 
be true, the method of feeding so as to produce the largest globules resolves itself 
into thi&: Feed so as to produce the largest possible yield of milk while keeping the 
cow in a normal condition.” 

The relative composition oi milk, cream, and skim milk, IT. 

Leonard and H. M. Smith (Analyst, 21 (1896), Xoi\, pp. 283-285 ).— 
The data are given for several experiments in which milk of known 
composition was set for 18 hours, and different proportions of the 
upper and lower portions mixed and analyzed. The solids-not-fat and 
the ash in these are calculated on the water basis, L e., “dividing 
the percentage of solids-not-fat and of ash, respectively, by the per¬ 
centage of water in the various samples, and multiplying the quotients 
by 100/ The indications were that there is no change in the relation 
between water and solids-not-fat in the raising of cream, but that the 
relation remains the same in the cream and the skim milk as it was in 
the whole milk. “ We would further suggest that in estimating the 
amount of added water (if any) present in samples of milk containing 
an abnormally high or low proportion of fat, it is desirable to take as 
a basis for the calculation the percentage of solids-not-fat in the water 
instead of in the milk. The percentage of solids-not-fat contained in 
the water of milk of average quality is. of course, taken as a standard 
for comparison/ 

Butter substitutes, E. A. de Schweinitz ( U, 8 . Dept Agr\ Yearbook 
1895 , pp. 445-451). —A historical discussion of the manufacture and 
sale of oleomargarine, the materials used in its manufacture, the hygienic 
effects of oleomargarine, possibility of transmitting infectious diseases, 
etc. With reference to the digestibility and physiological effect of 
oleomargarine, the few experiments which have been made and the 
opinions of various authorities are quoted. It appears from these that 
15502—No. 9-7 
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tliere is at present some confusion of opinion on these points. A num¬ 
ber of instances are cited in which unprejudiced persons have declared 
against oleomargarine after using it a short time, asserting that it 
caused indigestion. 

Comparative studies of the germs in butter and in oleomargarine 
showed a much larger number in the latter, and that these were of a 
less desirable character. 

“The 'writer has mad© a number of inoculation experiments upon guinea pigs 
with different samples of oleomargaiine. The samples were purchased in open mar¬ 
ket near the places where they were manufactured. Sample No. 3 proved fatal, 
cau&ing the death of the animal in the one instance in 2 months; iu the other, in 2 
weeks. An examination showed the lungs congested, the liver soft and pale, 1 of 
the kidneys badly congested, and 5 distinct ulcers in the intestines, like typhoid- 
fever ulcers. The bladder was distended and the urine albuminous. At the present 
wiiting the nature of this disease has not been determined, but the fatal effects were 
produced by the oleomargarine. Another guinea pig inoculated with a sample of 
oleo oil, taken from a lot used in the manufacture of oleomargarine, died within 3 
weeks, the autopsy showing badly congested lungs, liver dark, blood vessels con¬ 
gested, and the small intestines containing bloody mucus, 

“Five months after inoculation with another sample of oleomargarine, the pig 
which had been used for the experiment was chloroformed for examination. The 
animal was in fair condition, but the left; lung showed incipient tuberculosis, and 
this disease was also apparent iu the spleen, and there were several calcareous 
tubercular nodules adherent to the sternum. A preparation made from this same 
sample had shown the presence of a germ which could scarcely be anything but the 
tuberculosis bacillus. The result of the inocnlation confirmed this diagnosis. The 
inoculations of all the animals were made by introducing in the side a bit of fat the 
size of a small pea. The incision healed rapidly, and at the time of the autopsies 
there was no evidence of local lesions or any effect which might have been due 
directly to the mechanical part of the inoculations. 

“A number of other guinea pigs have been inoculated with different samples of 
oleomargarine, but at this writing (after 8 months) have not contracted disease from 
the oleomargarine inoculation. Two of the samples which caused disease in the ani¬ 
mals were made at a factory where the material used may have been questionable in 
character. 

“Our inoculation experiments show conclusively that disease may bo communi¬ 
cated by means of oleomargarine. The objection might bo raised that disease could 
also be communicated in the same way by butter. It is, however, a very simple and 
easy matter to pasteurize the cream before churning. . . . The temperature of pas¬ 
teurization is unfavorable for oleo-oil manufacture. . . . 

“The statements of most authorities have been to the efiect that oleomargarine is 
good and digestible and healthful, provided it is made from pure material and the 
process is properly conducted. The legitimate and safe manufacture of oleomar¬ 
garine can be secured, therefore, only when there is careful and safe control and 
inspection at the abattoirs and oleomargarine factories of both the finished product 
and the constituents which enter into its manufacture. Then, too, all the oleomar¬ 
garine should be sold as oleomargarine, and should have something distinctive about 
its appearance—absence of color, as Massachusetts demands, or a specially bright 
color; and every pound of it should he carefully inspected at the factories before 
being shipped, to see that the particular distinctive character is present.” 

In conclusion analyses are given of a number of samples of oleomar¬ 
garine and of butter. The melting point of the oleomargarine was about 
10° 0# lower than that of butter and several of the samples contained 
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considerable cotton-seed oil. The presence of an abnormally large 
amount of albuminoids in a number of samples of the oleomargarine 
“points to a contamination with animal fiber and indicates that the 
material used was not pure.’’ 

Butter and butter substitutes, W. Frear and TT. S. Sweetser 
(Pennsylvania Sta. Rpt. 1895, pp. 101-106). —The detection of adultera¬ 
tion of butter with oleomargarine is discussed, and analyses are given 
of 11 samxdes of butter, suspected samples, and oleomargarine. 

“It is gratifying that non© of the samples suspected proved to he ‘oleomargarine 7 
or ‘butterine. 1 

“Evidently the amount of curd is not distinctive; nor is the melting point of 
the fats. But the figure of volatile fatty acids is only one-tenth as great in the 
undoubted ‘oleos 7 as in the butters, genuine and suspected, although the genuine 
butters exhibit a wide range of diversity in the amount of volatile acid contained. 
Just as distinctly are the * oleos’ higher in their power of combining with iodin, and 
in their saponification equivalent. 1 ’ 

Milk sampling, C. L. Penny (Delaware Sta. Bui . 31, pp. 25, Jigs. 2 ).— 
Following introductory remarks on the testing of composite samples at 
creameries and for studying the milk of herds, the author describes 
observations made by him with a view to securing a milk preservative 
tor composite tests which would dissolve the fat and carry it to the 
bottom of the bottle. By keeping the samples in this way it was found 
that the fat could be more intimately mixed with the sample when ready 
for analysis than is the case when the cream rises to the surface. A 
number of solvents were tried, but more particularly ethyl brornid, 
chloroform, and carbon bisulphid. The latter was found to be pref¬ 
erable, “on account of its low cost, its somewhat general use on the 
farm as an insecticide, and its antiseptic qualities when used alone.” 

“Samples [of milk] preserved with carbon bisulphid, in a long series 
of trials extending over 2 years, have withstood conditions that have 
shown almost every other preservative insufficient, at least in the pro¬ 
portion used.” 

Five or ten per cent of carbon bisulphid is added to the milk and a 
little shaking suffices to collect all the fat at the bottom. When a 
sample is to be taken for final analysis the milk is well mixed, there 
being no danger of churning, and “ a perfectly homogeneous mixture is 
obtained.” 

“If the sample is to be analyzed gravimetrically for fat some care mnst be taken 
in first evaporating to avoid loss from foaming over. This evil is easily obviated in 
the sand method by simply puncturing the surface of the sand in several places with 
a platinum wire, so soon as inflation begins, after which there will be no trouble 
and no departure from the ordinary method. The paper-coil method requires no 
particnlar care, as the sample behaves just as fresh milk. Total solids mnst be 
determined by evaporation in sand and direct weighing; a small platinum wire may 
be weighed with each dish and the wire may then com eniently be used to puncture 
the surface as explained. 17 

For determining tbefat by the Babcock method the carbon bisulphid 
should be first removed. This can be done by adding 10 to 15 cc. of 
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80 per cent acetic acid to the milk after measuring out in the test 
bottles and heating to boiling, or in a water bath with air conducted 
into the bottles to prevent frothing. The boiling is continued until the 
liquid in the test bottle does not exceed the volume of milk taken, u e., 
17.6 ec. The solvent action of the acetic acid on the casein at the boil¬ 
ing temperature is said to considerably reduce the amount of sulphuric 
acid necessary, so that from 13 to ir> ec. of sulphuric acid of the usual 
commercial strength is said to be sufficient. The test is then made in 
the ordinary way. 

“A notable difference is seen in the quality of the results when the readings are 
taken. The fat now appears clearer, more transparent, and more sharply defined at 
the top and at the bottom than iu the average test in the ordinary way. The defi¬ 
nition, that is, the clearness of the top line and the dividing line between the fat 
and water, is, almost without exception, perfect. The fringe of undissolved curd at 
the bottom of the fat, not infrequent in the ordinary method, especially in unskillful 
hands, is almost never seen. The fat column is so clear that it would be apparent 
at sight whether it were pure fat or part curd, . . . 

“While the process here described is more complicated than the ordinary test, it 
seems to be more certain and accurate, at least in unskillful hands. With a dozen 
samples to test it would require somewhat more time, but with 50 or 100 it would 
require very little more, as the several operations would overlap.” 

The results must b© corrected for the carbon bisulphid added, and 
to facilitate this a table is given. 

The results are given of a number of trials of this method of pre¬ 
serving the sample in comparison with gravimetric analyses. “In the 
practical trial of the method the results are excellent.” 

For measuring out the carbon bisulphid it is suggested to use a 
pipette connected with a bulb and having a small vent hole in one side. 
A shaking apparatus for shaking the test bottles after adding the sul¬ 
phuric acid is illustrated and described. 

The use of boras; preservatives on cream-gathering routes, 
W. Frear and W. S. Sweetser {Pennsylvania Sta . Rpt. 1895 , pp» 
86-89 ).—An experiment was made in which 4 teaspoonfuls of a mixture 
of equal parts by weight of fine dairy salt and powdered borax was 
mixed with nearly 3 gal. of cream, the cream subsequently churned iu 
a small test churn, and the butter worked, salted, etc., as usual. Sam¬ 
ples of the butter were repeatedly washed by agitation in hot water in 
a separatory funuel and the washings tested for borax by a delicate 
method, but none was found. A repetition of the trial gave the same 
result. 

“These tests are conclusive evidence that the borax preservatives, 
even when used iu much greater proportion than is customary on cream¬ 
gathering routes, are carried over into the butter, if at all, in quantities 
too small to produce any effect upon the consumer.” 

To the objection that the bacteria of the starter would be retarded 
by the preservative just as the injurious bacteria are, the author sub¬ 
mits that “this difficulty is not a great one practically, as a slight 
increase in the amount of the starter or in the time of action will 
suffice to overcome the retarding influence of the borax.” 
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Kephir, 0. D. Spitak ( Bepr.from X. T. Med. Jour ., 1896, Jan . 18, 
pp. 18 ).—This is a treatise on kephir more especially from the medical 
point of view. Its history, preparation, composition, and the changes 
produced in milk in the fermentation are given, with numerous refer¬ 
ences to the literature. 

-‘The kephir grain is a composite body made up of three different 
organisms: (1) Saccharomyees cerevisicc, or the yeast fungus; (1) Bacil¬ 
lus ocidi lactici; and (3) Dispora caucasica (Kern), or Bacillus 'kephir 
(Sorokin), a rod-shaped bacterium. The rods are united together into 
filaments which are closely interwoven in countless zigzags, and they 
are firmly connected by their tough gelatinous membrane. Notwith¬ 
standing the fact that the above-named bacteria follow the laws of their 
kind, yet all three take an active and equal share in the process of 
producing the kephir fermentation/ 7 

The therapeutic action of kephir is next discussed, and numerous 
instances cited of its use in various diseases. •• Kephir is indicated 
whenever it is necessary to raise the nutrition of the enfeebled organ¬ 
ism. The curative effect of kephir, in a limited sense, has been noticed 
only in certain cases of gastro-intestinal affections/’ In conclusion a 
comprehensive bibliography is given. 

Inefficiency of milk separators in removing bacteria, Y. A. 
Moore (T. S. Dept. Agr. Yearbook lb95, pp. figs. b ).— This 

paper discusses in a general way milk, butter, and cheese as carriers 
of infectious diseases; sources of milk contamination, and pasteuriza¬ 
tion and sterilization; and describes several experiments on the extent 
to which disease germs are separated fioin milk by running it through 
a separator. In these experiments milk was used which was artificially 
infected with pure cultures of the various disease germs, these being 
suspended in water and mixed with the milk. 

Three experiments were made with milk infected with tubercle 
bacilli. In these experiments a large proportion of the bacilli were 
tound in the separator slime, although bacilli were also found in both 
the cream and the skim milk. In one experiment in which guinea pigs 
were inoculated with the skim milk and with the cream all the animals 
died of tuberculosis within from 21 to oO days, which u is enough to 
demonstrate the infectiousness of the skim milk and cream/ 7 In one 
case a much larger quantity of the suspension of tubercle bacilli was 
added. 

‘•In 16 per cent of the preparations of the skimmed milk, and in all of those from 
the cream, tubercle bacilli were found. They were more numerous in the prepara¬ 
tions made from the cream than in those from the milk. This fact afiordB a reasonable 
explanation for the statement that tubercle bacilli are frequently found in butter. 
As in the other experiments, the slime contained the bacilli in much larger numbers 
than the skimmed milk or cream. 

Increasing the rapidity of the separator did not render the skim milk 
or cream more free from the bacilli. 

Other experiments were made with milk inoculated with virulent 
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swine plague bacteria and bog-diolera bacilli, with results similar to 
those obtained with tubercle bacilli, rabbits inoculated with the skim 
milk and cieam dying of the respective diseases. 

Experiments were also made with the aid of a “hand centrifugal 
machine,” using milk to which had been added cultures of tubercle 
bacilli, hog cholera, and swine plague. The results showed that the 
bacteria were not entirely removed by this treatment and that the milk 
and cream contained sufficient germs to cause the diseases in animals. 

u The results of the experiments recorded in the preceding pages bhow that the 
physical conditions involved in the mechanical treatment of milk do not allow the 
deposition of all bacteria in the bedimeut. Many of the bacteria were carried over 
into the bkim milk and into the cream. With this fact before ns it is easy to under¬ 
stand that the butter made by the nse of the separator from infected milk might 
contain the specific bacteria.” 

An experiment is recorded in which butter was made from milk to 
which a few cubic centimeters of a culture of hog oholeni had been 
added, the cream being raised by a separator and the butter made in 
the usual way. 

“Four days afterwards a rabbit was inoculated beneath the skin with 0.2 c<\ of 
the buttermilk, and auother with a piece of butter about the size of a pea. These 
rabbits died of hog cholera in 7 days.” 

In conclusion, the author believes that these experiments show that 
disease may be transmitted through butter and skim milk, and recom¬ 
mends as a remedy the pasteurization of milk intended for butter 
making. 

On the bluing of cheese, A. Hehle (Moll'. Ztg. Berlin , 1896, Oct . 
SI; al)8. in Milch Ztg., 25 (1896), No. 46, j>. 732 ).—The cause of this 
trouble at a cheese factory under the author’s supervision was finally 
traced to one herd which furnished milk to the factory. An investiga¬ 
tion showed that it was the custom to feed the cows in the morning 
very sour beet diffusion residue which had stood in iron barrows over 
night. It is believed that the iron taken up by the acid was transmit¬ 
ted to the milk, and was the cause of the cheese becoming blue. 

the author finds that keeping milk in rusty cans does not always 
result in the trouble, but only when the milk is sour. To recognize iron 
in milk about 5 cc. of milk is treated with a few drops of tannin solu¬ 
tion (5 gm. tannin in 150 gm. water). If the milk turns bluish it is not 
used for cheese making. 

The manufacture and consumption of cheese, H. E. Alvobd 
{ U. 8. Dej)t. Agr. Yearbook 1895, yp.453-474, fig. 1 , dqma. 2 ).—This article 
is devoted principally to a discussion of the production of cheese, the 
decline in the exportation of cheese, means by which the consumption 
of cheese in this country might be increased, the manufacture of skim 
cheese and filled cheese in the United States, and the necessity of clas¬ 
sifying and branding cheese as a safeguard to the consumer and to the 
producer of high-grade cheese. 
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The author advocates the manufacture of small cheeses and of various 
kinds of fancy cheese, which he believes would tend to increase the con¬ 
sumption of cheese. 

With reference to the necessity for improvement of domestic trade 
and the export of American cheese, the author says: 

‘‘Suck improvement seems to depend mainly upon two conditions: First, quality; 
a higher standard must be ‘■et ior our cheese and strenuous efforts made to induce 
all makers to attain to it, thus raising the average quality and securing reputation. 
Second, prevention of-land; effective measures are necessary to restore confidence, 
so that all buyers may get with certainty wliat they want and pay for. 

“All interests centering in cheese production demand superiority of quality and 
economy in production. Factory managers and cheese makers need to have the les¬ 
son impressed upon them that in honest markets the best goods aie the easiest sold 
and the most profitable. They must bo constantly on the natch for improvements 
and economies in munnfactnre. The wants of special markets and the fancies of 
buyers must be studied and sa isfied. The British market, still our largest customer, 
continues to want a large cheese, rich, well cured.: ml firm in texture. The demand 
of the home market is not so fixed, but the general preference is for a smaller cheese, 
comparatively new, mild and rich, of medium texture and color, following the ex¬ 
ample of Canada, the leading cheese-making States* may well employ expert itinerant 
instructors to work at farmers’ institutes, at dairy conferences, and in the factories 
themselves. This has already been done in New York with satisfactory results. 
The dairy schools established in several States are doing excellent work, and the in¬ 
fluence of their graduates is showing itself in the dairy community at large. To 
these schools especially is due the credit of demonstrating the fallacy of the old idea, 
responsible for so much unfortunate skimming, that considerable butter fat was nec¬ 
essarily lost in the process of making cheese. Instead, the principle has been estab¬ 
lished that no milk is too good for goo-1 cheese, none too rich for rich cheese. . . . 

“All forms of cheese, full cream, skimmed, and filled, should be so made or 
marked as to insure their identity all tbe way from place of manufacture to the 
consumer of the smallest fraction. Methods of accomplishing this can not be deter¬ 
mined without the fullest consideration of the subject. But certain points are plain. 
The branding and marking of packages and wrappings is not enough. Distinguish¬ 
ing marks should be placed upon the cheese itself. And far better than a simple 
stencil and easily obliterated bandage mark would be a sunken brand pressed into 
the top and bottom of every cheese, so that some of it would remain visible and 
serve for identification to the last pound of a cut cheese. This practical and effective 
method of marking is of Danish origin, having been successfully used there for 
years. , ' , 

In connection witli this branding it is suggested that the approximate 
fat content of the milk from which the cheese was made should also be 
indicated. 

“Such a system of branding ptire, whole-milk (or 4 full-cream") cheese would be 
simple and practicable, and would result in grading the cheese product in such a way 
as to show at once its relative merits, proper making and curing being assumed. 
The grade brand should gh e by a single numeral the nearest whole number indicat¬ 
ing the percentage of fat in the milk of the cheese vat, and this fact and grade 
should be guaranteed by the maker. The margin of one-half per cent variation, or 
a range of 1 per cent of fat, would be eutirely safe for the manufacturer and close 
enough for the merchant and consumer. For full-cream cheese there would be but 3 
grades—3, 4, aud 5—giving a range of to 5^ per cent of fat, which is all that is 
ever found in large quantities of pure milk. 

“Such a system of branding and grading being adopted, there could be no objec¬ 
tion to extending it to skims and part skims, adding 3 more grades—0, 1, and 2.” 
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Fixing the meaning of the terms “skim,” “half-fat,” “fat,” and 
“full-cream” cheese, ILerz (Mitt. Milch w. Yer. ini Algiiu, 1896, Novem¬ 
ber; (tbs. in Milcli Ztg ., 20 (1896), No. 18, p. 706). —As the result of much 
investigation of the soft cheese (Weielikase) of Algau, the following 
classification is given: 

HUm cheese. —Less than 25 per cent of fat in <lry matter of cheese; 1 
fat: more than 3 solids-not-fat; made from milk with less than 1.4 per 
cent of fat. 

Half-fat cheese. —From 25 to 33.3 per cent of fat in dry matter; 1 fat: 
2 to 3 solids not-fat; made from milk with 1.4 to 2.15 per cent of fat. 

I'at cheese. —From 33.3 to 44.4 per cent of fat in dry matter; 1 fat: 
1.25 to 2 solids-not-fat; made from milk with 2 to 3.3 per cent of fat. 

Full-cream cheese. —From 44.4 to <50 per cent of fat in dry matter; 1 
fat: 0.G7 to 1.25 solids-not-fat; made from milk with 3.3 per cent and 
more of fat. 

Over-fat cheese. —Over 00 per cent fat in dry matter; 1 fat: less than 
0.07 solids-not-fat; made from whole milk to which cream has been 
added. 

The author also gives tables which show the approximate fat content 
(in dry matter) of cheese made from milk with all the way from 1 to 5 
per cent of fat, which is given as 20.5 per cent for the cheese from the 
poorer milk and 56.3 per cent for that from the richer milk. The fat 
content of the milk left after taking various amounts of butter per 100 
kg. of milk from whole milk containing 3.6 and 4 per cent of fat is also 
given. 

The calculation of a ration for milch cows, L. Grvndeau {Jour. Agr. Prat., 8 
{1897), X, Xo. 6,px>. 197-200). 

The spaying of cows, Lermat {Jour. Jgr. Prat; aba. in Milch Ztg20 {1897), Xo. 
5,}>.72). 

The advantages of determining the fat content of the milk of individual cows 
of the herd, B. Moetjny {Milch Ztg.. 26 {1897), Xo. 1 1 pp. 8,4). 

The testing of the mil k of individual cows, P. Vietii (Pent. landw. Presse, 23 
{1896), Xo. 92, pp. 816,817). —A popular article on the advantages of testing the differ¬ 
ent cows of a. herd, and citing borne results of such tests from published accounts. 

Directions for using the Babcock milk test, II. Hayward and M. E. McDonnell 
{Pennsylvania Sta. Ppi.lS95,pp. 90-100Jigs. 5).— Detailed specific directions are given 
for testing milk, cream, and skim milk by the Babcock method, together with a list 
of the precautions to be observed. To aid in securing properly graduated test bot¬ 
tles, pipettes, and dairy thermometers the station ofiers to supply tested apparatus, 
one piece of each to each applicant, at a reasonable price. 

New milk pasteurizing apparatus in Denmark, A. Lavalle {Milch Ztg., 26 
{1897), Xo. 8,pp. 116-118,figs. 4). 

Cow-milking machine, M. J. Cushman {Official Oas. U.S. Patent Office, 78 {1897), 
Xo. 12, p. 1818, fig. 1). 

Milking machines (Miloh Ztg., 26 {1879), Xo. 8, pp. 85-87, figs. 5).—-Illustrated 
descriptions of the Thistle, De Laval, and SiemsglUss machines. 

Experiments with the Bergdorfer Alfa B hand separator and the new 
Melotte patent milk centrifugal, E. Ramm (Milch Ztg., 26 (1897), Xo. 4,pp. 52-54, 

O- 
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Centrifugal liquid separator, C. J. Lundjstrom (Official Gag. F. S. Patent Office, 
78 (1897), No. IS, p. 1801, fig. 1). —A cream separator. 

The treatment and use of skim milk, Dw Weerth (Ztschr. landw. Ter . Bhein- 
preussen, 64 (1896), Nos. 49, pp. 409-411; 50, pp. 417-419 ).—A popular article. 

Loss of butter during working, R. Eichloff (Milch Ztg., 26 (1897), No. 6, pp, 
88, 84). 

Behavior of the different acids of butter toward fungi, T. Bokorny (Milch 
Ztg., 86 (1897), No. 2,pp. 18,19). 

Some important experiments, D. Long (Agl. Gaz. [ London ], 45 (1897), No. 1808, 
p. 178). —Review of work of Wisconsin Station with Bacillus 41, and added notes. 

Butter-making systems, C. T. D. Acland (Agl. Gaz. [London], 45 (1897), No. 1209, 

p. 200). 

The action of the temperature used in the curing of oheese on the number of 
bacteria in the milk and the cheese, E. de Freudbnreich (Ann. Soc. Micros. 
Beige, 1895, No. 10, pp. 445-455). 

Investigation on the course of fermentation in the manufacture of Emmen- 
thaler cheese, C. Bachler (Schiceiz. landw. Centbl1896 , Nos. 1-4; abs. in Milch 
Ztg., So (1896), TSo. 33, p. o25). 

The manuafcture of soft cheeses, MEtaxink or f and V. Houdet t Lnd. Lait, 21 
(1896), Nos. 49, pp. 385-387; 50, pp. 393, 394; 51, pp. 402, 403). 

Investigations of poisonous cheese, A. Holst (Centbl. Balt, und Par. Med., 20 
(1S96), No. 4-5, pp. 160-168). 

The oheese factories of Roquefort, E. Marre ( Prog. Agr.tt Tit., 26 (1896), Nos. 
41, pp. 416-41S; 41, pp. 527-536, figs. 10). 

Breeds of cattle and cheese manufacture in France, P. Meyer (Milch Ztg., 26 
(1697), Nos. 3, pp. 67-71, fig. 1; 6, pp. S4S7, fig. 1; 7, pp. 97-101, fig . 1; S, pp. 118-120, 

fig-1)- 

Fixing the meaning of the terms “skim,” “half-fat, ,,,l fat,” and “full-cream" 
cheese (Dent, landw. Presse, 23 (1896), No. 98, p. 869 ).—Reference to an article on 
this subject by Herz, noticed elsewhere (p. 834). 

The Book of the Dairy: A manual of Idle science and practice of dairy 
work, W. Fleischmann, translated by C. M. Airman and R. P. Wright (London: 
Blackie Son, 1896, pp. XXIV, 344,pU. 6, figs . 85). —This is, for the most part, a quite 
literal translation of Prof. Fleischmann’s Lehrbuch der Milchwirthschaft, published 
in 1893, with a short introduction by the translators, and occasional additions. The 
text of the German edition has for the most part been closely adhered to, even to 
the minute details so characteristic of the original. The apparently conscientious 
effort to reproduce in English as nearly as possible the exact language of the German 
author has resulted in many involved statements, which often do not convey exactly 
the author's meaning, and are not easy to read or understand. At times the transla¬ 
tion verges on the ludicrous, as in the chapter heading where u extraction ” of milk is 
used to mean milking, and also in the heading t£ Preparation of keeping milk,” mean¬ 
ing milk which, has been pasteurized, sterilized, condensed, etc., called Dauermilch in 
the original. 

The part of the translation relatiug to methods of analysis frequently suggests a 
lack of familiarity vith the subject, and the directions given, though sufficiently 
detailed, would not be intelligible to one unfamiliar with the methods. For instance, 
in determining milk sugar gravlmetrically, after the treatment with Fehling’s solu¬ 
tion, the following directions are given for preparing the filter tube and filtering the 
reduced copper: “A small, straight, calcium chlorid tube, whose bulb is half protected 
[filled] by oblique and not too soft asbestus filaments, is washed, then dried. . . . 
Filtration is then carried on by pouring through an attached glass funnel in the pres¬ 
ence of a tceah diluted atmosphere [meaning with the aid of a filter pump]. . . . 
Thereafter the filter tube is removed, stretched, and, after the ether has been for the 
most part expelled by air, bent on a holder downwards, 7 ' etc. (The italics are ours.) 
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The numerous references to original i>apers given in the German edition have "been 
omitted, which will ho a matter of regret to a certain class of readers at least. Care¬ 
ful editing of the translation should have eliminated many of its Teutonic peculiari¬ 
ties, and might with ad\ ant age have condensed the text in places, and adapted it in 
a measure to English and American readers. 

Hut in spite of these criticisms it should he said that the book is the most comjdete 
treatise on the subject in the English language, ami will be welcomed by many who 
have long felt the need of a comprehensive book on the science and practice of 
dairying. 


AGBICTTLTTJRAL EISTGUSTEERING. 

Climate, soil characteristics, and irrigation methods in California, 0. W. Irish 
(r. S. Dept. Agr. Yearbook 1S95, pp. 475-486 , pis. 2, figs. 5). —A table is given showing 
the seasonal rains of California during the period from 1849 to 1890, and the distri¬ 
bution of rainfall in the Sacramento and San Joaquin Valleys and on the deserts of 
California is discussed, as well as the character of soil of the irrigated districts, the 
amount of water used, and the methods of irrigation, including flooding, irrigating 
by basins or checks, and irrigating by furrows. 

Cooperative road construction, R. Stoke (T. S. Dept. Agr. Yearbook 1896, pp. 
487-492). —The community of interests in road construction, national and State aid, 
legislation favoring the cooperative system, the best road for farming districts, the 
use of convict labor, and the necessity of cooperation are discussed. 

It is stated that u current thought and feeling in the United States regarding the 
improvement of highways is setting steadily toward a recognition of the common 
interest of all classes of citizens, wherever located, and of all capital, however invested, 
in good roads.’' 

Hoad making and repairing, G. E. Morrow {Oklahoma Sta. Bui. 21, pp. 12-10 ).— 
General suggestions regarding road making and repairing under Oklahoma condi¬ 
tions. 


STATISTICS. 

Reports of the treasurer and director of Maine Station for 1895 {Maine Sta. 
Bpt. 1896 , pp. 5-9 , 127-148).— Statement of receipts and expenditures for the fiscal 
year ending .June 30, 1893; summary of work of the year, and reprints of bulletins 
issued. 

Eighth Annual Report of Nevada Station, 1895 (Yevada Sta. Bpt. 1895, pp. 
22 ),—Rotes are given upon progress of work during the year by the director and 
heads of departments of the station, and a financial statement for the fiscal year 
ending June 30,1895. 

Financial statement and report of director of Pennsylvania Station, 1895 
(Pennsylvania Sta. Bpt. 1895, pp. 7-16 , 226, 267). — Financial statement for the fiscal 
year ending June 30, 1895; general notes by the director on lines of work, person¬ 
nel, and publications of the station, and list of exchanges. 

Work of the Department of Agriculture as illustrated at the Atlanta Ex¬ 
position, R. E. Wait (T. S. Dept. Ayr. Yearbook 1895 , pp. 508-522, pis. 3, dgm. 1).— 
An interesting and comprehensive account of the exhibits made at the Atlanta 
Exposition by the various bureaus, divisions, and officers of this Department. 

Yearbook of the Department of Agriculture 1895 ( U. S. Dept. Agr. Yearbook 
1895, pp. 656, pis . 10, figs. 184 ).— This includes the report of the Secretary of Agri¬ 
culture covering the fiscal year ending June 30, 1895; numerous semipopular articles 
noted elsewhere; and an appendix containing “a large amount of miscellaneous 
information taken from the reports of this Department and presented with especial 
, regard to the requirements of the agricultural reader. Statistics of agriculture 
taken from the reports of the Census, and much interesting information relative to 



STATISTICS. 


837 


the exports, imports, and per capita consumption of agricultural products from the 
publications of the Bureau of Statistics of the Treasury Department have also been 
compiled in convenient form down to the latest available data.” 

Rothamsted, J. Macdonald (Trans, Highland and Jgl, Hoc, Scotland, 7 (1895), pp. 
1-10, pis. 8, figs. 2).—A brief historical account of the Rothamsted Experiment Station 
and its founder. 

The Rothamsted experiments, J. B. Lawes and J. H. Gilbert (Trans, Highland 
andAgl, Hoc, Scotland, 7 (1895), pp. 13-354, figs, 2, pi. 1, dgms. 2 ).—This is “an account 
of some of the results of the agricultural investigations conducted at Rothamsted 
in the field, the feeding shed, and the laboratory over a period of 50 years,” and 
is practically the same as the account given in Bulletin No. 22 of this Office (E. S. R., 
7, pp. 380,385,415). 

Agricultural teaching at Oxford, J. Sibthorp (Xature, 55 (1897), JN To. 1428, pp . 
449,450 ). 

The Swiss agricultural high schools (Dcut. landxo. Presse, 24 (1897), Xo. 10, pp. 
76, 77, figs. 3). 

A study of the agricultural and industrial conditions in Egypt, C. Pensa 
(Awm. Agron., 22 (1S96), II, Xo. S , pp. 323-409, pi. 1). 

A pioneer in agricultural science, W. P. Cutter ( U. S. Dept. Agr. Yearbook 
1895, pp. 493-502, fig. 1). —This is a historical account of the services rendered to 
agriculture by Edmund Ruffin, who was born in Virginia in 1794. He was a strong 
advocate of the use of lime, and based his opinion on experiments conducted by 
himself as well as on the writings of others. 

“His reasons for the use of marl, gained from his experience and study, were two 
in number. He believed that the addition of marl corrected the natural acidity of 
the soil, and that it assisted in the preservation of organic manures from loss of the 
gaseous products of decomposition while hastening the decomposition itself. He 
foreshadowed to a great degree the discoveries of later years with reference to the 
action of soil bacteria; for, as is now well known, certain of the nitrifying organ¬ 
isms in the soil are capable of action only in neutral or alkaline soils, and thrive 
best in the presence of a small amount of alkali. , . . 

“Edmund Ruffin conducted his experiments with such attention to details and 
with such a truly scientific method of preparation and planning that we may look 
on his work as some of the best done in the country. He certainly was ahead of 
the investigators of the day. He proved by experimentation not only that the prac¬ 
tice of the farmer is often ahead of the proof of the theorist, but that the work of 
the theorist is often of great practical benefit to the farmer.” 



NOTES. 


Arizona Station.— John H. Martin, of Tuoson, has been appointed a member 
of the governing board, vlee E. R. Monk. The station will conduct quite extensive 
experiments with sugar beets during the present season, with cooperative experi¬ 
ments throughout the Territory. 

Iiuno College and Station.— The substations at Grangeville, Idaho Falls, and 
Nampa have been discontinued and the personal property removed to the station at 
Moscow. The newly organized governing board is constituted as follows: J. H. 
Forney, of Moscow, president; F. Mai tin, of Boise, vice-president; J. G. Brown, of 
Pocatello, secretary; P. A. Regan, of Boise, treasurer; F. E. Cornwall, of Moscow; 
D. M. Eckman, of Vollmer; Mrs. M. J. Whitman, of Montpelier; A. Turnej, of Idaho 
City, and A. F. Parker, of Grangeville. 

L. F. Henderson and J. M. Aldiich, botanist and entomologist, respectively, of 
the station, have been appointed members of the State board of horticultural 
inspection. A law for the extermination of insects and weed pests was passed at 
the recent session of the legislature and provisions made for the inspection of the 
fruit trees exposed for sale, the orchards, and the fruits in the market, with a view 
to preventing the spread of insect pests. 

Iowa College and Station.— James Wilson has been granted indefinite leave of 
absence to assume the duties of Secretary of Agriculture. C. F. Curtiss has been 
chosen director and professor of agriculture, James W. Wilson and Charles D. Reed 
assistants in agriculture, and Joseph J. Edgerton instructor in agricultural physics. 

Oklahoma College and Station.— Dale Lytton, of Stillwater, has been appointed 
a member of the board of regents of the college, vice S. H. Kelsey. The other mem¬ 
bers of the board have been reappointed. 
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The act of Congress making appropriations for the United States De¬ 
partment of Agriculture for the fiscal year ending June 30,1898, carries 
the following general items: For the Office of the Secretary, $87,LOO; 
Weather Bureau, $883,702; Bureau of Animal Industry, $ 735,0105 
Agricultural Experiment Stations, $733,000, including $30,000 for the 
Office of Experiment Stations and $5,000 to “investigate and rei>ort 
to Congress upon the agricultural resources and capabilities of Alaska, 
with special reference to the desirability and feasibility of the estab¬ 
lishment of agricultural experiment stations in said Territory, as has 
been done in other States and Territories, and the selection of suitable 
locations for such stations; 1 ' Division of Statistics, 3145,1G0, including 
$10,000 for continuing the investigations on foreign markets; Division 
of Botany, $2:>*800; Division of Agrostology, 818,100; Division of For¬ 
estry, $28,520; Division of Pomology, $14,500; Division of Vegetable 
Physiology and Pathology, $2G,500; Division of Biological Survey, 
$27,3G0; Division of Entomology, $29,500; Division of Chemistry, 
$29,500; Division of Soils, $16,300; Nutrition Investigations, $15,000; 
Fiber Investigations, $5,000; Public-JRoad Inquiries, $8,000; Division 
of Seeds, $130,000; Division of Publications, $3o,2G0, of which $35,000 
is for Farmers’ Bulletins and $10,9G0 for the Document Section; Divi¬ 
sion of Accounts and Disbursements, $16,300; Experimental Gardens 
and Grounds, $27,500; Library, $13,960; Museum, $4,000; furniture, 
cases,"repairs, postage, and contingent expenses, $37,000. 

The total appropriation under this act is $3*182,902. To this amount 
may be added $85,000 available for printing and binding the miscella¬ 
neous publications of the Department, and the appropriation for print¬ 
ing the Yearbook of the Department, amounting to about $300,000. 
Both of the latter funds are contained in the general appropriation for 
printing. 

Of the Department appropriation proper, approximately $1,170,000 
is for use directly in conducting scientific investigations in agriculture 
under the immediate supervision of the Department. Adding to this 
the $720,000 for maintaining agricultural experiment stations in the 
several States and Territories, gives the munificent sum of $1,890,000 
appropriated by the Federal Government for the promotion of agricul¬ 
ture by means of investigation and experimentation during the year 
1897-’9S, an amount which far exceeds that appropriated by any other 
Government in the world for this purpose. 
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The (scientific basis upon which the best and most economical methods 
of managing barnyard manure rest has claimed much attention recently 
iiom a number of the most prominent scientific men of the old world. 
The present and the preceding numbers of the Record eontaiu abstracts 
of reports on this subject by Deherain, Dietzell, Maercker, Wagner, 
Pfeiffer, and others. A recent number of Die lanclwirthxchaftliehen 
Versuehx-/St«tioi«‘)i is devoted exclusively to the subject, and French 
and other foreign agricultural journals arc giving much space to it. 
Recent effort has been very largely directed to the practical end of 
simplifying ^methods of management and preservation, for it is clearly 
understood that only the fertilizing matter of barnyard manure is in so 
dilute and bulky a form that only the simplest methods of manipulation 
can be profitably applied to it. 

The object sought is a very simple and definite one, hut the means by 
which it is to be attained must be developed by scientific investigation 
of the most complex and comprehensive kind. The changes which 
manure undergoes, which it induces in the soil, and which deter¬ 
mine to a large extent its fertilizing value, are mainly the work of 
microorganisms. A study of these changes therefore requires not only 
most careful work on the part of the chemist, but also painstaking 
study on the part of the bacteriologist; and since the conclusions 
reached by these experts must be confirmed by actual tests in the field, 
the investigation of this subject furnishes an opportunity for profit 
able cooperative work by at least three departments of an experiment 
station. 

Since the direct fertilizing value of manure depends so largely on the 
nitrogen which it contains,it will be found that tin* investigators above 
referred to have given ilieir attention mainly to a study of the avail¬ 
ability, changes, and causes and prevention of loss of this element in 
manure. 

Probably the most interesting fact brought out is that coarse manure 
and litter, especially nheat straw, contain an active denitrifying organ¬ 
ism. It lias been observed that when such mateiial is liberally applied 
to the soil the available nitrates present arc com cited into unavailable 
forms, the application ofinamue*resultinginmany cases in a decreased 
rather than an increased yield of crop. It lias been shown, however, 
that this effect is not likely to be noted unless manure is applied iu 
unusually large amounts. Still, this is a subject of great scientific 
importance, and demands that in the study of methods of manage¬ 
ment of manure the effort should be made to develop systems of 
preservation which will not only prevent harmful changes in the nitro¬ 
gen, but also reduce to a minimum the activity of the denitrifying 
organisms, which may prove so injurious in the soil. 



A REVIEW OF PUBLICATIONS ON AGRICULTURAL BOTANY 
ISSUED IN FRANCE DURING ,v. 


Edmoni> Gain, 

Dean of the Faculty of the Fmvemty of Xamy \ Frant t). 

Tlio extended adoption of field tests lias done much to promote the 
introduction of scientific methods into practical agriculture. There is 
no comparison between the system of agricultural education in France 
twenty years ago and that found to-day. The support‘given the Agri¬ 
cultural Institute of Paris has enabled it to train teachers of agriculture 
for the different provinces of France, and these have had an important 
influence in improving the condition of the farmers, aiding them with 
scientific information relating to the improvement and cultivation of 
tlie soil, the selection and testing of seed, the use of fertilizers, and the 
treatment of plant diseases and insect enemies. Within the past two 
or three years courses in agriculture have been established in many of 
the colleges, and the number of special schools of practical agriculture 
is increasing, as well as the number of students in such courses. At 
the same time the number of publications relating to agricultural botany 
has increased. There is a necessity, however, for the establishment 
under i>roper restrictions of courses of agricultural education in the 
larger universities. While there are many stations for chemical analy¬ 
sis of soils and fertilizers in France, there are but two or three for 
investigation in vegetable pathology and for seed testing, and as a 
result French literature shows a scarcity of works upon these lines. 

A periodical resume of the work published along different lines of 
investigation will serve to show what is being done and what could be 
profitably undertaken. In the presenjb paper a review is given of the 
publications appearing in France during the past year upon agricul¬ 
tural botany, the literature being classified under the following heads: 
Physiological botany, vegetable chemistry, vegetable pathology, cul¬ 
ture, and vegetable products. More than 200 publications on these 
topics are noted. 

VEGETABLE PHYSIOLOGY. 

Through the work of Liebig and Boussingault we know the mineral 
elements eutering into tlie structure of plants, ltaulin 1 in his studies 
on Aspergillus niger determined the elements which are essential to 
growth and the relative importance of each in influencing the increase 


^nii. sci. nat. Bot., ser. 5, 11 (1869), p. 190. 


Ml 
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iu weight of plants. The same author 1 * has supplemented his earlier 
work by his investigations on the influence of different proportions of 
fertilizing elements upon increase in weight. He found that unless 
the total amount of fertilizing materials was excessive, an excess of 
one constituent over another was not detrimental, since part of the 
excess was not used by the plant. Tart of the constituent is used to 
increase the yield of the crop, but not as much as would have been 
taken up had it been present in proper x>roportion. Yields of plants 
may be increased by increasing the amount of complete fertilizers 
applied up to a certain limit. This limit, however, is rather high, it 
being possible to increase twenty times the amount of fertilizer-com¬ 
monly used. The increase in yield is at first nearly proportional to 
the increased amount of fertilizer applied, but gradually becomes less 
and less, until it disappears and tliefertilizer becomes injurious. Plants 
in poor soil are better adapted to the utilization of small quantities 
of fertilizers than large amounts. A natural soil gives up its fertilizing 
materials very slowly, and so its reserve of fertility may be retained for 
a long time. 

The conclusions of Haulm's work explain some facts often observed 
in practice, notably that good results on poor soils follow the applica¬ 
tion of small quantities of chemical fertilizers. 

The question of the nitrogen nutrition of plants has received much 
attention. Miintz 3 has studied the extentto which atmospheric ammonia 
aids in the nutrition of plants. Schlossing in 1874 demonstrated that 
gaseous ammonia may bo absorbed by leaves. The recent work of 
Miintz shows that astringent substances in the plant, acid salts, and 
free acids are able to lix ammonia. The amount of atmospheric ammo¬ 
nia taken up annually per hectare is about 10 kg. for maize and arti¬ 
chokes and 2 to kg. for oats, sugar beets, and grapevines and an equal 
amount of nitrogen is carried dow n in the rain water, but this does not 
indicate that nitrogenous fertilizers may be dispensed with. Ammonia 
once fixed is not liberated, but enters into the processes of synthesis 
under the influence of light. This phenomenon is associated with 
respiration and assimilation. 

The ammonia of the air does ndt i>lay a very important role, but this 
is not true of the free nitrogen of the air. Continuing the researches 
of Berthelot, llellriegel, Willarth, Winogradsky, Dolierain, and Sehlbss-* 
ing and Laurent, B. Bouilliac' has studied the fixation of atmospheric 
nitrogen by bacteria and algrn. His experiments show that Nehizothrix 
lardacea and Ulotlirix flaccid a are unable to grow in nutrient solutions 
lacking nitrogen, even when associated with various soil bacteria. 
On tbe other hand, 1Vostoo puuetiformc is able to fix free nitrogen. 
This plant compares with the Leguminosie in being especially rich in 

1 Ann. Soi. Agron., ser. 2, stnn. 2, 1 (1896), p. 404. 

*Ihid., p.161. 

3 Oompt. Rend., 123 (1896), p. 828. 



PUBLICATIONS ON AGRICULTURAL BOTANY IN PRANCE. 843 

nitrogen. It seems possible that within a few years we shall know the 
role of free atmospheric nitrogen in the nutrition of many of the lower 
plants. 

L. Man gin, 1 whose early investigations on respiration are well known, 
has continued his experiments, studying the effect of abnormal res¬ 
piration, Experiments conducted with plants in an atmosphere 
containing an excess of carbon dioxid and a deficiency of oxygen 
showed that respiration and growth were notably checked. This is 
true of plants whose seeds have an oleaginous reserve rather than 
of starchy seeds. The same author 2 in his studies on the growth of 
plants in relation to soil aeration has obtained results applicable to 
tree planting in large towns, namely, that compacted soils are less 
aerated than those covered with asphalt Under the influence of 
irrigation which renders soil more compact, the quantity of carbon 
dioxid in the soil atmosphere may increase to 1G to 24 per cent. The 
experiments of Jentys, Boelun. and others have shown that 4 per 
cent of carbon dioxid in the soil is detrimental to the growth of many 
plants. The author constructed apparatus for taking samples of the 
air of the soil and made numerous examinations of it which are 
reported. He reviews the work of agronomists and hygienists, and 
discusses the Flemish and Vienna tile drainage systems of aeration 
and recommends (1) the use of such systems in connection with a 
system of deep drainage and (2) that in case of very fine humus soil 
stones and gravel be applied in order to increase the permeability of 
the soil and diminish the evil effects of packing. By this procedure it 
is thought that the mortality of the trees of parks and promenades, 
which in Paris annually amounts to 17 per cent for chestnut trees, 2.3 
per cent for plane trees, 3.6 per cent for locusts, and G for lindens, 
might be reduced to from 0.5 to 2 per cent. 

AY. Palladine * has continued his work on the correlation between 
the respiration of plants and their content of nitrogenous substances. 
For a given temperature and with a suftieient quantity of carbo¬ 
hydrates the ratio between the amount of carbon dioxid given off by 
many plants in an hour and the quantity of undigested nitrogen is 
constant. Research of this nature will bo more useful later, when our 
knowledge of organic synthesis is more advanced. A. Bach, 4 in his 
work on the chemical mechanism of the reduction of nitrates and the 
formation of quaternary nitrogenous compounds, has shown how little 
we know of this subject. Formakloxime is evidently the first quater¬ 
nary compound in the reduction of nitric acid by formic aldehyde, but 
the ultimate formation of form amid is not demonstrated. 

Duclanx r> in his investigations on solar action has opened up a new 

1 Corapt. Rend., 122 (1896), p. 747. 

e Ann.Sci. Agron., ser.2,ann. 2, 1 (1896), p. 1. 

3Rev. g£n. Bot., 8 (1896), p. 225. 

* Compt. Renrl., 122 (1896), p. 3499. 

6 Ann. Inst. Pastear, 10 (1896), p. 129. 
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field in vegetable physiology. According to his conclusions there are 
certain biological effects of light which demand examination. The 
direct action of light upon certain physiological phenomena is but 
little known. 

<1. Flammarion 1 has reported the results of investigations on the 
effect of different colors on the growth of plants. 

Mesnard 2 has shown the influence of light on the liberation of the 
perfume of (lowers. According to his results light, and not oxygen, 
is the principal cause of the transformation and destruction of per¬ 
fumes, The intensity of the perfume of a flower at any given time 
depends upon the equilibrium established between the pressure of the 
water in the cells which tends to expel the perfume already contained 
in the cells of the epidermis and the action of the light which combats 
this turgescence. In the memoir giving the detailed results * as well 
as in previous papers 1 4 numerous graphic curves are given which show 
iho influence of the factors which determine the intensity of perfumes. 
The results are applicable where plants are grown for their perftime. 

Another memoir worthy of attention is that of Maquenne 5 * on the 
role of osmosis in plants. All soluble bodies accumulate at points in 
the living organism where there is a lowering of the osmotic pressure. 
The accumulation of sugar in beets is explained by the author. Cer¬ 
tain experiments of Pfeifer* have been utilized to indirectly measure 
the forces developed by seed while swelling. Morosow 7 8 has thrown 
some light on the chemical changes in germinating seed by his studies 
on the decomposition of albuminoids during germination. Tie combats 
the opinions of Borodine and Pfeifer, accepting Boussingaulfs conclu¬ 
sion that asparagin is an excretory product. He shows the retarding 
influence of noimitrogenous materials and the accelerating effect of 
calcium salts on the decomposition of the albuminoids of seed during 
their germination. 

Numerous experiments have been conducted to ascertain the effect 
of electricity on plant growth, but the results lmve often been contra¬ 
dictory. It seems, however, that plants derive some benefit from the 
action of electricity. Thou von in® has made investigations in this line 
which may bo of gi eat value in greenhouse culture. I n his preliminary 
investigations he undertook to establish the effect of continuous electric 
currents on the decomposition of carbon dioxid by plants. The organic 
matter of plants is about 50 per cent carbon, and \z is therefore inter¬ 
esting to see the effect of electricity on the assimilation of carbon. 

i Bui, Min. Agr. France, 15 (1890), p. 273 (E. R. R., 8, p. 26). 

2 Compt. Rend., 122 (1896), p. 491. 

3 Rev. gen. Bot., 8 (1896), pp. 129,203. 

4 Ann. sei. nat>. Bot., Ber. 7, 18 (1893), p. 257; Rev. gen. Bot., 6 (1894), p. 97. 

Ann. Agron., 22 (1896), p. 5. 

« Compt. Reml., 123 (1896), p. 898. 

7 Ann, Sci. Agron., ser. 2, ann. 2, 1 (1896), p. 425. 

8 Rev. g<5n. Bot., 8 (1896), p. 433. 



PUBLICATIONS ON AGRICULTURAL BOTANY IN PRANCE. 845 

According to tlie author, this assimilation is favored through the ac¬ 
celerated decomposition of carbon dioxid. Ilis later results indicate 
that the electric current has an influence on respiration. Considering 
the ease with which electric currents may be applied, it is surprising 
that these experiments have not been multiplied with a view to their 
practical application in the growth of crops. For a well-equipped 
station this is a profitable line of investigation. 

One of the most important publications of the year is that of Bertke- 
lot and Andr6 1 on recent investigations on the growth of plants. The 
general study of the formation of organic matter—that is, the gradual 
fixation of carbon, hydrogen, oxygen, nitrogen, and the mineral com¬ 
pounds—has been considered by the authors 2 in a previous paper. Iu 
this the problems and methods of analysis are stated, and it is shown 
how it was possible to chemically define the plant at the different peri¬ 
ods of its growth. An attempt is made to establish “a general equa¬ 
tion for the plant 1 ' and its successive growths both with respect to 
elementary composition and proximate constituents. This is one of the 
first attempts to make an exact chemical study of the plant in its 
entirety and to determine the relative weights of its various parts and 
constituents in comparison with the total. The results of 4 years 1 
experiments at the station for plant chemistry at Meudon are reported. 
The plants grown were white lupine, wheat, alfalfa (annual except in 
one series m which it was grown from old roots), and black locust with 
which only those parts removed each year, such as leaves, flowers, and 
fruits, were taken into account. 

In these experiments both the proximate and the ultimate constitu¬ 
ents were determined. The plants were analyzed at different funda¬ 
mental periods in their development, viz, seed, first leaf, flowering, 
fruiting, and maturity. From the analytical data it is possible to com¬ 
pute the atomic relations in terms of 0 atoms of carbon, according to 
the hypothesis that the greater part of the insoluble matter in plants 
is made up of compounds containing <J b . The conclusions reached by 
the use of this method were that the relative and absolute amount of 
carbon is greatest in the leaves. In the roots and stems the relative 
amount of carbon is the same, while the absolute amount is consider¬ 
ably lai-ger in the stems than in the roots. The relative amount of 
hydrogen is greatest in the leaves and least in the stems. The stems, 
then, must be considered the seat of oxidation, while the leaves are in 
a continual state of reduction. Moreover, in the leaves is found the 
greatest absolute amount of hydrogen and the minimum in the roots. 
The relative and absolute amounts of albuminoids are greatest in the 
leaves, least in the stems, and intermediate in the roots. From this it 
would appear that the most rapid oxidation goes on in the stems, less in 
the roots, and least of all in the leaves. There is shown to be an excess 


1 Aim. Chilli, et Phys., ser, 7,9 (1896), pp. 5,145. 
-Ann. (Jhim. et Fhys., ser. 6,5 (1885), pp.385,392, 
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of total hydrogen over that in the carbohydrates in the different pai ts of 
the plant. This excess is least, ^ 7 , in the stein; more marked, in the 
root; and £ in the leaves. If from the total hydrogen the amount of 
hydrogen represented by the am ids and carbohydrates be subtracted, 
the excess in the roots is equal to about { of that in the amids and J {) 
of the total hydrogen. In the stems there may be no excess or even a 
deficiency. This implies a disappearance of fatty substances and a 
degree of oxidation surpassing that of the carbohydrates. In the 
leaves the excess of hydrogen is nearly equal to that of the amids and 
4 times as great as the liyclrogeu in the carbohydrates. The proportion 
of albuminods to nonnitrogenous matter is lowest in the stem—1:7, 
1:4 in the root, and 1:2 in the leaves, showing that the nitrogenous 
material is partially oxidized in passing through the stem and restored 
to its original form in the leaves. 

These results were obtained during the earlier stages of vegetative 
growth when the processes of growth were very simple and were not 
complicated by the more complex processes accompanying* reproduction. 

The results for the other stages of plant growth are tabulated and 
briefly summar zed by the authors, as well as data for the vaiiations in 
the principal fertilizing constituents in the plant (phosphoric acid, 
potash, lime, etc.). The general conclusions of Berthelot and Andr£ 
relating to the variation in the weight of lupines agree with those of 
Jumelle 1 in his Avork on the development of animal plants, and those 
more recently graphically presented by Gain. 2 At the outset the var¬ 
iation in weight is slight, and there is some loss of organic material, 
while on the contrary there is a considerable gain in mineral con¬ 
stituents. The fats are partly consumed, lime and potash increase 
considerably, and the phosphorus diminishes. The weight of the plants 
quadrupled in the flrsfc 3 weeks by simple nutrition, the organic 
material increasing much more rapidly than the mineral matter. At 
this stage the roots formed J the weight of the plant and contained 
the maximum amount of mineral matter. The production of carbo¬ 
hydrates was more rapid than that of the nitrogenous principles. 
The mineral constituents, especially potash, increased. During the 
next 3 weeks, until the time of fiowermg, the weight of the plant 
again quadrupled. The distribution of the mineral matter was greatly 
modified and the proportion diminished. During the 2 weeks of 
flowering growth was very slow and was confined to the production of 
organic matter, which is subsequently used in fructification. 

For wheat the progress of vegetation was identical with that of 
lupines. In the same manner the authors have reported upon the proc¬ 
esses of growth in alfalfa and the black locust. 

Attention is called to the work of Leclerc du Sablon * on the forma¬ 
tion of nonnitrogenous reserve matter in walnuts and almonds, and that 

1 Rev. gdn. Bot., 1889. 

i Ann. sci. nat. Bot., ser. 7,20 (1895), p. 63. 

* Compt. Rend., 123 (1896), p. 1084. 
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of Coupin 1 on the absorption and transpiration of water by seed both 
at the time of swelling and at maturity. Numerous experiments are 
described and graphics curves obtained with an automatic registering 
apparatus are given. 

E. Gain 2 lias described a method of seed selection based upon the 
observation that the most fertile soils do not produce seed that are 
the most prolific. Eaulin 3 has demonstrated experimentally that one 
of the factors in seed variation is changing the soil with each gen¬ 
eration. A change in the chemical nature of the soil is beneficial, the 
maximum and minimum influence depending upon the order of succes¬ 
sion of the different types of soils, such as humus, sand, clay, and cal¬ 
careous. Hence, in the selection of seeds the general character and 
the chemical nature of the soil on which they were produced should be 
taken into account, for it is believed that to this factor is duo the vari 
ons cultivated races. Parmentier 4 * lias established certain general 
rules for recognizing the parentage of certain long-establishedraees and 
for finding the original stock of a variety. He studied the anatomical 
characters qualitatively and quantitatively, and was able in many 
cases to distinguish doubtful and disputed species in this way. 

In the domain of anatomy and experimental physiology especial 
attention is called to the work of C. Dassonville 1 on the action of salts 
on the form and structure of plants. The results obtained are capable 
of direct application to agriculture. The experiments were made with 
lupines, rye, wheat, maize, potatoes, buckwheat, hemp, flax, colza, etc. 
Water cultures were made by Knop’s method, and controlled by check 
cultures in soil, by withholding or adding successively different salts, 
such as calcium nitrate, nitrate of potash, phosphate of potash, and 
sulphate of magnesia. Interesting results hearing upon the anatom¬ 
ical structure of the resultant plants were obtained. They throw new 
light upon the question of the evolution of plant forms under the influ¬ 
ence of environment. 

Finally, attention is called to the work of Clou 6 * * 9 on the external char¬ 
acteristics of the tubercles of Leguminosm and the mode of distin¬ 
guishing between them, which concludes his work on the revision of 
the tubercles of the Leguminosav 

PLANT CHEMISTRY. 

The subject of plant chemistry will be considered under 3 heads, 
physiological chemistry, general chemistry of plants, and analytical 
chemistry. 

1 Aim. sci. nat. Bot.. ser. 8,2 (1896), p. 129. 

B Rev. gen. Bot., 8 (189(5 ), p. 303 (E. S. R., 8, p. 288). 

** Ann. Scl. Agron., ser. 2, ann. 2,1 (1896), p. 311 (E. S. R., 8, p. 288). 

4 Second memoir, Compt. Rend. Congr. Soc. Savantes, Sec. Sciences, 1896, Bot.,pp. 

44,128. 3d memoir, Ann. sci. nat. Bot., ser. 8,2 (1896), pp. 1-36. First memoir. Soc. 

d'Acclimation du Doubs, 1895. 

n Rev. g£n. Bot., 8 (1896), pp. 284, 324. 

<»Compt. Rend., 123 (1&96), p. 407. 

9 Mem. Acad. Sci. et Lettre Toulouse, 1893. 
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Physiological chemistry .—A question of groat importance in physi¬ 
ology is the origin of the nitrogenous principles of plants. The oxida¬ 
tion of organic matter, especially nitrification, is an important subject 
for investigation. 

Dehdrain and Demoussy 1 have continued their investigations upon 
the maximum activity of ferments under the combined influence of 
heat and humidity. In vegetable mold this maximum was reached 
with a water content of 17 per cent and a temperature ranging from 
22 to 14° 0. and in garden soil with 25 per cent water and 22° (J. At 
44° the activity of the bacteria was checked, providing the water content 
of the soil remained constant at from 17 to 25 per cent. 

Marcille, 2 in his investigations on nitrification, found, as had already 
been shown by Winogradsky, that the activity of the ferments varied 
in different soils. In shidyiug the comparative nitrification of i>hos- 
pluite and sulphate of ammonia he found that the phosphate was no 
more favorable to the action of the nitrous ferment than the sulphate, 
but that it did seem to favor the transformation of nitrites into 
nitrates. Ureal * has investigated the decomposition of Ae&etable mat¬ 
ter in the presence of water and soil. He made a study of vegetable 
infusions found in soils rich in organic remains. Water in contact 
with decaying vegetation becomes crowded with bacteria, which attack 
the vegetable matter and produce ammonia. The excess of ammonia 
checks the activity of the microorganisms. In no case did the organ¬ 
isms produce more than 0.2 gm. of ammoniacal nitrogen per liter in the 
infusions. When an infusion containing these organisms is incorpo¬ 
rated in a lump of soil the ammonia is transformed into nitiic acid at 
the surface, while ammonia accumulates at the center, since the organ¬ 
ism is incapable of activity in the absence of air. There is also a 
reduction of the nitric acid produced. A soil which has already nitri¬ 
fied the ammonia in an infusion with which it has been watered is, on 
that account, more able to nitrify more ammonia, the activity of the 
nitric ferment seeming thus to be accelerated. Humus, which it* insol¬ 
uble in water, dissolves in these infusions on account of the ammonia 
secreted. The insolubility was restored by the introduction into the 
infusion of the nitric ferment contained in the soil. 

Less ammonia and more nitrate are found in a soil that has been 
mixed with vegetable debris than in the same soil if the litter is sim¬ 
ply spread upon the surface. When the ammonia in these infusions 
becomes sufficiently strong to kill the organisms producing it fungi 
develop on the surface and transform the ammonia into nitrogenous 
organic compounds. In meadows, peat beds, and in vegetable debris 
which accumulates in humid soils the nitric ferment is not present, but 
lungi of various kinds abound. Ammonia is taken up by the fungi 

1 Ana. Agron., 22 (1890), p. 305. 

*Ibid., p. 337 (E, S. R., 8, p.569). 

a Ibid., p. 362 (E. S. R., 8, p. 479). 
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and tlie organisms which produce ammonia are capable of continuing 
their activity* the fungi having removed the ammonia which checks or 
destroys the activity of the organisms producing it. These conclu¬ 
sions show the complexity of the phenomena produced by the organ¬ 
isms of the soil and the difficulty of regulating them. 

Tbe reduction of nitrates in arable soils lias been studied by Breal, 1 
and according to him the simple settling of soil should transform it 
from a nitrifying to a denitrifying medium, and inversely the addition 
of vegetable substances by lightening and separating the soil should 
increase the activity of nitrifying organisms. It has been found, how¬ 
ever, that, on account of the so-called straw ferment, 2 the addition 
of straw to the soil may result in denitrification. This is also the opin¬ 
ion of Wagner 3 concerning the activity of denitrifying ferments. The 
experiments of Pagnoul and Deherain are m the same line. 

Among the investigations of the chemical phenomena owing their 
action to the intervention of soluble ferments produced by tlie plant 
may be mentioned tlie work of Bertrand i * * on the latex of Rhus spp., on 
laccase and its oxidizing power, r ’ and the investigations on the occur¬ 
rence of laccase in plants. h He found laccase in the roots of beets, 
carrots, turnips, and dahlias; in tlie tubers of potatoes and artichokes; 
in the leaves of clover, beets, alfalfa, etc., and in the fruit of ax>ples, 
quinces, etc. 

This widely distributed ferment has also been studied by Bourquelot, 7 
who has shown that laccase is a new type of diastase characterized by 
its strong oxidizing power, this property explaining the formation of 
certain perfumes of plants. The role of oxidizing ferments” is very 
important from the standpoint of the chemical dynamics of the plant, 
and is a subject worthy of extended study. 

De Key Pailbade 0 has shown the simultaneous existence of two 
oxidizing ferments, the laccase of Bertrand, which oxidizes tincture of 
guaiacum, and the ferment of Bohman and Bpitzer, which ijroduees 
iiulophenol in the presence of naphtliol and paraplienylenediamin in 
solution. 

Bertrand and Mallevre 10 have shown the occurrence of pectase in the 
plant world, it would be of interest to pursue further the question of 
vegetable digestion as suggested by the work of Y. Poulet. 11 

I Ann. Agron., 22 (1896), p. 82 (E. S. It., 7, p. 663). 

- Compt. Rend., 114 (1892), p. CM (E. S. R., 3, p. 916). 

’Dent. land*. Presse, 22 (1895), pp. 91, 98,123. 

* Compt, Rend., 118 (1894), p. 1215. 

Compt. Rend., 120 (1895), p. 266. 

0 Compt. Rond., 121 (1895), p. 166. 

7 Bui. Soc. Biol., ser. 10, \ol. 3, p. 315. 

b Ann. Agion., 22 (1896), p. 116, 

4 Assoc. Fr. Av. Soi., Congros do Carthage, 1896, p. 153. 

IO MoniteuT Quesneville, 12 (1896), p. 215. 

II Compt. Rend., 123 (1896), p. 356. 
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Henry 1 lias published a bibliography and the conclusion of his 
investigations on tannin in wood begun in 1887. He studied 28 
species and has located the tannin in the bark, sapwood, and inner 
wood of the plant, and has shown the amounts present in each case. 

E. Mcr 2 3 has reviewed the question of the formation of duramen. In 
the course of its development the duramen fixes the tannin which 
impregnates the woody fibers of the older layers. The rannin gradu¬ 
ally oxidizes and thus impart s to the duramen its characteristic reddish 
brown tint. 

Gaston Bonnier * made some experimental investigations on the sub¬ 
ject of honeydew. The more common lioneydew—that produced by 
aphides and other insects—is levorotatory. There is a honey of vege¬ 
table origin which differs from that produced by insects in its method 
of production, diurnal variation, and chemical composition, and which 
is very similar in character to the nectar of flowers. 

Other works merely to be cited here are those of G. Olautriau 4 on 
a chemical study of the glycogen in fungi and yeasts, and that of 
Bertlielot 5 on arabinose. 

General chemistry of plants .—The contributions to this subject have 
been neither numerous nor important. Among the more important 
might be mentioned the recent investigations of Berthelot and Andr£ 6 
relating to the decomposition of sugars under the influence of acids, 
and especially upon the production of carbonic acid; and that of 
Delepinc 7 on the action of water on formic aldehyde, this substance 
being considered one of the stages in the assimilation of carbon. 

E. Fleurent 8 9 has established the analogies and the differences between 
the albuminoid products of animals and of plants. Gerber 0 has studied 
the chemical phenomena of the maturing of fruits, especially the gas 
exchanges between the acid fleshy fruits and the atmosphere during 
processes of maturity. P£rf* 10 has investigated the combustion of ter¬ 
nary organic bodies. 

Analytical chemistry .—In this class of investigations the determina¬ 
tion of nitrogen is of especial interest. Pagnoul 11 has made a study 
of the distribution of nitric nitrogen and ammoniacal nitrogen in the 
different plant organs. JSTitric nitrogen diminishes as one advances 
toward the upper organs, while the total nitrogen increases. 

I Bnl. Soc. Bofc. France, ser. 3, 3 (1896), p. 12k 

3 Compt. Rend., 122 (1896), p. 91. 

3 Rev. g*n. Bot., 8 (1896), p. 5 (E. S. R., 7, p. 837). 

4 Bui. Soc. Bot. France, Ber. 3, 3 (1896), p. 236. 

’ Compt. Rend., 123 (1896), p. 625. 

*»Coinpt. Rend., 123 (1896), p. 567; Moniteur Qnesneville, 12 (1896), p. 907. 

7 Ibid., p. 120. 

8 Paris: Gauthier-Villars, 1896. 

9 Assoc. Fr. Av. Sci., Cougres de Cartilage, 1896, p. 178. 

10 Ann. Inst. Pasteur, 10 (1896% p. 418. 

II Ann. Agron., 22 (1896), pp. 540, 543. 
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A. Berg and 0. Gerber 1 have given a method for the investigation of 
organic acids in plants, based upon the action of sulphuric acid upon 
citric acid and on the solubility of ammonium malate in alcohol, and 
have investigated oxalic, citric, and malic acids. Lindet, 2 * by means of 
the variable solubility of the salts of quinin and cinchonin in methyl 
alcohol, has been able to identify and separate the principal acids 
contained in plants. 

Kiviere * has criticised the Kjeldahl method and offered some sugges¬ 
tions for its perfection. 

O. Girard 4 has made a chemical study of the value of leaves for 
forage, it being a continuation of his previous work on the chemical 
composition of twigs used for forage. The chemical analyses indicated 
that the leaves were more nutritious than the twigs, comparing with 
alfalfa hay in nutiitive value, pound for pound of dry matter. 

Attention is called to a manual of analytical chemistry by Trubert. 5 
It seeks to popularize the analysis of soils, fertilizers, water, milk. etc. 

PLANT PATHOLOGY. 

Asa work of general application on plant pathology, we may mention 
that of Prillieux 6 on the diseases of agricultural plants and fruit and 
forest trees, in which the author gives practical remedies for combating 
parasitic diseases. Mangiu, 7 * * in an article on the ticatmenfc of parasitic 
diseases of plants, gives a brief resume of the effect of external condi¬ 
tions and preventive measures on parasites. The same author 0 calls 
attention to the action of light on the development of parasitic diseases 
and shows the value of //-naphthol and its salts for combating the 
parasites of the grapevine. 

Quinta 0 has revived the old idea of grafting for preventing certain 
diseases, and calls attention especially to the prevention of diseases of 
the chestnut by grafting it upon the oak. Holliard 10 has shown the 
effect of plant and animal parasites in causing malformations of floral 
organs. The same author 11 has published a review of the works on 
plant pathology, published in France and other countries in recent 
years. 

Bavaz and Gouirand 12 have studied the action of certain chemicals 

1 Roy. gen. Bot., 8 (1896), p. 295; Absoc. Fr. Av. Sei., Congres de Carthage, 1896, 
p. 156. 

-Compt. Rend., 122 (1896), p. 1135; Moniteur ijuebiieville, 12 ^1896), p. 556. 

1 Jour. Agr. Prat, 1 \1896), p. 981. 

4 Ann. Agron., 22 (1896), p. 375. 

' Congres Soc. Savants. See. chimie, 1896, p. 12. 

h Paris: Finnin-Didot, 1896. 

7 Jour. Agr. Prat., 1 (1896), p. 746. 

s Bul. Soc. Nat. Agr., 1896, p. 308. 

»Ihia., p. 194. 

10 Ann. sci. nat. Bot., ser. 8, 1 (1895), p. 67. 

n Rev. g£n. Bot., 7 (1895), p. 465. 

12 Compt. Bend., 123 (1896), p. 1086. 
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upon the germination of tlie spores of the black rot of grapes. As a 
result of more than 4,000 experiments they found that acidity of the 
culture medium favors germination of the spores, while an alkalinity 
equivalent to 0.0001 sulphuric acid was able to completely prevent it. 
On this account the immediate effect of alkaline solutions of fungicides 
will be much greater than that of acid solutions. Copper was found 
much less eilicient against black rot than against mildew, and zinc had 
about tlie same action as copper. Mixtures of copper and zinc gave 
no better results than either used alone. Sulphur is without effect 
when used alone, and may reduce the efficiency of copper solutions 
when used iu combination with them. 

Lavergne, 1 who was commissioned by the Minister of Agriculture to 
study the black rot in several of the vine-growing provinces, has made 
an interesting report upon the subject. According to Marre, 2 3 who has 
investigated the preventive treatment of this disease, the efficiency of 
copper solutions is clearly demonstrated \ but to be successful the appli¬ 
cations must bo made frequently, beginning very soon after the com¬ 
mencement of growth. Verdigris (acetate of copper) was the most 
efficient fungicide, and should be used in 1 per cent solutions. The 
experiments showed the good effect and profitableness of the treatment. 
Lavergne and Marre ] have published a practical manual on tlie treat¬ 
ment of black rot. This disease, which next to phylloxera is one of 
the most destructive to grapes, has also been investigated by Prunet, 4 
of the University of Toulouse. He has demonstrated that the fungus 
passes the winter in the form of sclerotia, the destruction of which 
thus becomes very important. Consequently burning all mummified 
grapes is advised. 

Viola and Pavaz r » have studied the browning of grape cuttings, and 
Taclioues 1 * ’ the brown rust of the grape and its treatment. J. d'Arbau- 
mont 7 has reported a curious development of a grapevine. A graft upon 
a riparia stock sent out 3 branches the first year, 2 of which produced 
normal fruit, while the other aborted some of its flowers. The flowers 
were usually eliloranthie in some of their organs, and the ovaries were ex¬ 
tremely prolific. This variation has been fixed by cuttings and layers. 

Roze’ 1 * has i>ublislied numerous notes on potato scab. He has found 
bacteria producing the disease in different varieties of jmtatoes, the 
species of bacteria being named Micrococcus impenttorh , M. albidus , 
and M. jlavidus? In a subsequent article 10 the author suggests that 

1 Bui. Min, Agr, France, 13 (1890), p. 285. 

-Ibid., p. 11*3. 

3 Paris: Masson, 1896. 

1 Compt. Rend., 122 (1896), p. 739. 

n Ibid., p. 1142. 

*• Bui. Agr. Alger, et Tunis, 1896, p. 515. 

7 Bui. Hoc. Bot. France, &er. 3, 3 (1896), p. 281. 

"Bui. Soe. Nat. Agr., 1896, No. 5. 

q Compt. Rond., 122 (1896), X>P- 543, 750. 

10 Compt. Rend., 123 (1896), pp. 613, 759. 
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Bacillus sul)tili8 is associated witli Micrococcus albiilus . In another 
memoir 1 lie reviews the investigations of Thaxer and Bolley on the 
cause of potato scab and maintains that the disease is due to Micrococ¬ 
cus xielluculus, which prepares the way for other fungi. The writer 
believes that this question is by no means definitely settled. 

In vestigations into the causes of the yellowing of beet leaves, a disease 
imperfectly understood, have been begun by Troude,- and Prillieux* 
has studied the penetration of the roots of alfalfa and beets by 
Bhhoctonia riolacm « and has investigated the various anatomical rela¬ 
tions of the parasite and the host plant. Grosjean 1 has recommended 
Paris green as a means for combating the beet Silpha. 

P. Yuillemin'* has demonstrated that leprosy of beets is due to Cht - 
dochytrium pulp os um or Physoderma pulposum , a widely spread parasite 
of various chenopodaceons plants. The swellings caused by the organ¬ 
ism attain considerable size, a part of the reserve material of the beets 
being diverted from its normal use. The desti uction of all wild eheno 
pods about the beet field is recommended. A disease of beans caused 
by Tylenchns dcvastatrU' has been repoited by Debray. 6 This nema¬ 
tode is found to attack the stem, leaves, and fruit, causing tin* flowers 
to fall, and destroying the crop. The whole plant often succumbs to 
its attack. Severin' 7 has reported on means for the destruction of two 
troublesome insects of the common osier (Salic riminalis). Yalery- 
Mayet 8 has reported means for preventing attacks on plums by Scolytus 
pruni ? JRliynchites baeclius. and the larvie of PhaUvna hrumata . Gros¬ 
jean, 0 who has been studying the cherry Ghematobia, recommends the 
means adopted in the United States for its repression. 

P. Yuillemin 10 has reported on a disease of larch and pine trees, and 
has established a new family of fungi, Hypostomaceie, which has affini¬ 
ties with the Ascomycetes. Of the 2 species reported, Meritt lands is 
parasitic on larch, and Hypos to m u m jl ich ia n u m attacks aiul may destroy 
Pinus austriaea and P . montana. Crie 11 has reported on a critical study 
of the parasitic diseases of the apple. J. Kunckel u has studied the bio¬ 
logical pioblems relative to the injury done maize, sorghum, and sugar 
cane by the larvie of Sesam ia no nag r Unties. He recommends the destruc¬ 
tion of all stubble before winter, and of all other seriously diseased 
host plants in or about the field. 

[Coneltided in neYt number.] 

JCompt. Rend., 122 (1S96), p. 1012 

2 Jour. Agr., 2 (1896), p. 578. 

3 Bui. Soc. Bot. France, ser. 3, 3^1896), p.9. 

4 Bui. Min. Agr. France, 15 (1896), p. 346. 

^Cornpt. Rend., 123 (18961, p. 758. 

• Assoc. Fr. Ay. Sci., Congr* s do Oaithage, 1896, p. 174. 

7 Jour. Agr. Prat., 2 (1896], p. 357. 

s Bul. Min. Agr. France, 15 (1896), p. 160. 

‘’Ibid., p. 348. 

10 Compt. Rend., 122 (1896), p. 545 (E. S. R., 7, p. 835b 

11 Bui. Min. Agr. France, 15 (1896), p. 610. 

l2 Compt. Rend., 123 (1896), p. 812. 
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CHEMISTRY. 

The quantitative separation of wheat proteids, G. L. Teller 
(Arkansas flta. Bui. B2, pp. 81-101 ).—Tlie author reports a series of 
noteworthy investigations to devise a method for the quantitative 
separation of the proteids in wheat, especially for determining the 
gluten. The work is based largely upon the characteristics of wheat 
proteids as described by Osborne and Voorhees. 1 

The author started out with the proposition that ‘‘all non-gluten 
nitrogen will be dissolved from wheat meal by thoroughly extracting 
with 10 per cent salt solution and that the gluten nitrogen will remain 
nndissolved;” but his investigations showed that a 1 per cent salt 
solution is preferable to a 10 per cent solution for this separation, and 
that this salt solution dissolved a small amount of gliadin (one of the 
gluten proteids), making it necessary to correct the result for non- 
gluten nitrogen by subtracting 0.27 per cent. It is shown that “ the 
so-called trne gluten obtained by mechanical washing away of the 
starch and computing the remaining proteids from the nitrogen content 
of the crude gluten obtained gives results which are much too low when 
compared with (he sum of the gliadin and glutenin.” The explanation 
offered is that “an indefinite amount of gliadin is dissolved and washed 
away. In view of this fact, the mechanical method of determining 
gluten in wheat and tlonr is even more unsatisfactory than lias formerly 
been thought.” 

The investigations made in determining non-gluten nitrogen, gliadin, 
proteose, edestin and leucosin, and amids are described and tables 
given showing the nitvogen in different compounds soluble in 1 per 
cent sodium chlorid solution. 

From his investigations on proteose the author believes that “ the 
proteose and proteose-like body found by Osborne are really the alcohol- 
soluble proteids (gliadin), small quantities of which have been carried 
into solution aud exhibit their characteristics unchanged. Further¬ 
more, these alcohol-.soluble proteids possess certain properties which 
have been thought to be characteristic of proteoses.” 

The “official method” for the determination of albuminoid nitrogen 
(with cupric hydrate and alumina) was found deficient for wheat, and 

1 Connecticut State Sta. Rpt. 1893 (E. S. R., 5, p. 1079). 
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tlie use of pliosplio-wolfraniie acid as a precipitant for the albuminoids 
is preferred. 

The author suggests the following methods for the quantitative 
determination-of wheat proteids: 

“ Total nitrogen . —The Gunning modification of the Kjeldahl method ha& l>een used 
throughout this work. More concordant results have been obtained with 1 gm. of 
material than with 2 gm. 

' ,k 2\on-gTuUn nitrogen. —Put 3 gm. of the material to be examined into a 250 cc. 
measuring flask. Add about 15 cc. of a 1 per cent solution of sodium eliloriil and 
shako thoroughly. To the resulting homogeneous mass add enough of the same 
solution to fill the flask nearly to the neck. Shake tho contents of the flask at iuter- 
■\ als of 10 minutes during 1 hour. Fill to the mark with salt solution, mix thoroughly, 
and let stand for 2 hours. Decant the liquid onto a 12’ cm. dry filter of good qual¬ 
ity, leaving the greater bulk of tho solid material in the flask. The filtrate will be 
clouded, but if refiltered through tho bamc filter into a clean flask it will generally 
be perfectly clear. Determine the nitrogen in 50 cc. of this extract. From the per¬ 
centage of nitrogen thus obtained subtract 0.27 per cent as corresponding to the 
nitrogen obtained from the gliadin soluble in 1 i>er cent salt solution under the con¬ 
ditions prescribed abo\ e. The remaining percentage of nitrogen is that correspond¬ 
ing to tho non-gluten nitrogen in the sample examined. 

‘'Gluten nitrogen .—This is the difference between total nitrogen and the non-gluten 
nitrogen as obtained abo\ e. The gluten nitrogen may also be found by subtracting 
the sum of the edestiu, leucosiu, and amid nitiogen from the peicentage of total 
nitrogen. 

‘'Eilesttn and leucobin nitrogen. —To 30 cc. of the clear salt extract, obtained as 
described above, add, in a Kjeldahl digestion flask of 500 cc. capacity, 250 cc. of 
pure 94 per cent alcohol (188 per cent proof, redistilled). Mix thoroughly and allow 
to stand over night. Collect the precipitate on a filter (10 cm.) of good quality, 
return to the flask, and determine the nitrogen, making proper correction for the 
nitrogen in the filter. 

“If desired, these two proteids may be separated by coagulating the leucosin at 
60^ C. and precipitating the edestiu by adding alcohol to 50 cc. of the clear filtrate 
as before. The nitrogen in each precipitate may then be determined. 

“Amid nitrogen. —Precipitate all proteids from 100 cc. of the clear salt extract 
obtained as abo\ e by adding 10 cc. of a 10 per cent solution of phospho-wolframio 
acid, made by dissolving the pure solid in distilled water. Allow to settle before 
filtering and determine the nitrogen in the clear filtrate. . . . 

“[After] adding 20 cc. of concentrated sulphuric acid the water can bo readily 
boiled off, especially if the flask be protected from tlie naked flame with a thin 
sheet of asbestns. When the acid ceases to foam it is cooled slightly, sulphate of 
potash added, and tho nitrogen determination completed in the usual way. After 
adding the sulphate the time required for the digestion is but a few minutes. . 

“The difference between tho nitrogen found and the total nitrogen of tho sample 
gives the amount of albuminoid nitrogen with equal accuracy [to that separated 
by means of cupric hydrate]. . . . 

“In case of bran, and perhaps immature or sprouted wheat, it may be necessary 
to add a somewhat larger quantity of the [phospho-wolframic] acid solution to pro¬ 
duce complete precipitation of the proteids. In such cases the filtrate should be 
tested by the addition of a few cubic centimeters of the acid. 

“ Gliadin nitrogen .—Extract 1 gm. of the material with hot 75 percent alcohol/ 
[The material with 100 cc. of the alcohol is heated on a water bath jnst below the 
boiling point of the alcohol, being frequently shaken during tho first hour and 
allowed to remain quiet during the succeeding hour, after which the hot solution is 
decanted through a filter, 25 cc. of hot alcohol added to the residue, heated ou the 
bath lor 10 miuutes, and filtered. The latter operation is repeated six times. The 
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nitrogen is determined in tlie residue (free from alcohol) by the Kjeldahl method, 
deduet ini? tho nitrogen of the filter pnper; or in the filtrate, first distilling oil* the 
alcohol and evaporating tho solution to dryness. J 

‘‘From ihe percentage of nitrogen dissolved hy Iho alcohol subtract the per¬ 
centage of amid nitrogen. The difference will l>o the gliadin nitrogen. 

t '(rhtienin nitrogen .—The diHeren.ee between the gluten nitrogen and the gliadin 
nitrogen gi\es tin* glutenin nitrogen. 

“ Protiid «.—Tho amount of the various proteids may be found by multiplying the 
percentage of tho corresponding nitrogen obtained by 5.7. This factor is deduced 
from the average nitrogen contents of tho proteids of wheat as found in a large 
number of analyses made hy Osborne and Voorhees. It undoubtedly approximates 
much nearer tho truth than the factor 0.25. 

“Wheat for tho above work should bo ground so that tho endosperm shall pass 
Ihrough a sieve having circular holes of l mm. in diameter. The bran of the 
grain, being in thin flakes, will ho sufficiently tine if made to pass through a sieve 
with circular holes 1 mm. in diameter and the work of pulverizing will he greatly 
Lessened."' 

In conclusion, tho author gives tlie results of the separation of the 
proteids of a number of samples of spring and winter wheat and of 
wheat Hour and other mill products. 

“it has been frequently stated that bran contains no gluten. In the analysis of 
the sample of bran shown in tho table both gluten proteids [gliadin and glutenin] 
are shown to be present in considerable quantity. A portion of this gliadin is from 
adhering endosperm. However, the pure sifted dust, which consists of the out¬ 
ermost portion of tlio grain, contains a small amount of gliadin. The explanation of 
tho formation of gluten hy Dr. Osborne indicates that the presence of the gluten 
proteids in bran and the nonlormation. of gluten in tho usual mechanical method of 
separation are perfectly consistent. The true explanation seems to be tbat the 
woody liber of tho bran prevents the uniting of the gluten particles into the gluten 
mass characteristic of flour and wheat meal. 

“Tho ^ ariation of the nitrogen compounds among different mill products from the 
same mill are interesting. Among those the gradual increase of amids, of edestiu 
and leueosin, and of glutenin from the finest flour to tho bran and the corresponding 
gradual decrease of gliadin are worthy of note. . . . 

“Ah between the patent flours from winter and from spring wheat tho equal 
amounts of gliadin and the great difference in tho amounts of glutenin are sug- 
getdive. There may also he a hidden meaning in the \ cry low proportion of gliadin 
found in the two samples of white wheat examined. A knowledge concerning this 
and other matters relating to this subject may give Information which will he useful 
in the blending of wheats and flours to improve the quality of the latter. This is 
now practiced to some extent hy bakers and millers upon their knowledge of the 
general physical characters of the material, audit is believed by many to be attended 
with good results.” 

A proteose of wheat, T. B. Osborne {Amer. Chcm. Jour,, If) (1897)i 
No, 3, pp. 23G, 237 ).—In this note the author refers to the suggestion 
made by G. L. Teller (see above) that the proteose and proteose-like 
body separated from wheat by Osborne and Yoorhees was gliadin. 
Osborne replies that Teller has erroneously assumed gliadin to be 
wholly insoluble in 1 to 10 per cent salt solutions and that proteoses of 
wheat are completely precipitated by adding alcohol to 75 per cent. 
3Je explains Teller’s results on this basis and also by the fact that u we 
separated the proteids from our extract by saturating with ammonium 
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sulphate, a process which rendered the gliadin iusoluble in the strong 
solution in which the proteids were subsequently redissolved. . . . 
The proteose which we described we separated as such from the extracts, 
and could, therefore, by no possibility have mistaken gliadin for it. u 

Preparation of soluble starch and starch solution, O. Foerster 
(('hem. Ztg ., 21 (1897)* JSTo. 8,}). 41).—Soluble starch .—In a deep porce¬ 
lain dish heat to boiling 200 to 300 eo. of water to which has been 
added 5 cc. of hydrochloric acid (sp. gr. 1.124). Itemove from the 
flame and add gradually, with stirring, 20 to 25 gm. of starch made into 
a uniform paste with a little water, continuing until the liquid becomes 
of uniform consistency and tolerably thin. Now heat, with constant 
stirring, until the solution becomes as thin as water and clear. Cool 
and filter, precipitate with alcohol, and wash the precipitate with 
alcohol until free from ehlorin, and finally with ether; then dry, first in 
the air and afterwards with gentle heat, or, better, over sulphuric acid. 

Starch solution. —-Dissolve 20 gm. of starch in the manner abo\e 
described, with this difference, that the hydrochloric acid is accurately 
measured out and its acid content accurately determined with a view 
to subsequent neutralization. The accurately neutralized solution of 
starch is filtered and made to 1 liter with glycerin. 

To both of these preparations, the soluble starch as well as the solu¬ 
tion in glycerin, iodiu imparts a faultless blue.—. t. t. AXDERSOX. 

A new method for the quantitative determination of crude 
fiber, Lebbin (Arch. Hyg ., SR (1897), -So. «?, pj). 213-243 ).—The author 
enumerates over 30 methods which have been proposed tor determining 
crude fiber, and describes experiments by himself to devise an impioved 
method, especially for grains and materials rich in carbohydrates. He 
tried a long list of reagents, including water, potash solution, Schulze’s 
reagent, bisulphite solution, pepsin-hydrochloric acid, and peroxid of 
hydrogen, and gives the results with each. He finally settled upon 
peroxid of hydrogen, using a solution containing about 20 per cent bf 
H 2 0 2 . Alone this had very little action on gelatinized starch, but when 
a little ammonia was added the starch was rapidly dissolved to a clear 
solution, oxygen and carbon dioxid being given off. Potato starch 
was completely dissolved, but with starch from corn, rice, and wheat 
small residues of intercellular tissue remained undissolved, and in the 
case of wheat starch the hairs of the kernel were also found in the 
residue. This latter point is said to furnish a convenient means of 
distinguishing between wheat flour and rice flour. 

Filter paper treated with the reagent showed losses ranging from 
2.725 to 5.65 per cent, and a sample treated a second time showed a loss 
of 1.46 per cent. The same paper lost 9.75 per cent by the Lange 
method and 1462 per cent by the glycerin-alkali method. Cotton 
wadding showed a loss of 13.41 per cent by the new method and 12.475 
per cent by the Weende method; a finer quality lost 2.33 per cent by 
the new method and 2.225 per cent by the Weende method; and 6 h wood- 



EXPERIMENT STATION RECORD. 


85K 

wool cotton” lost 16.87 per cent by the new method and 16.64 per cent 
by the Weende method. 

The conclusion is reached that the new reagent does not attack the 
cellulose oi* these materials, but it is quite as capable of dissolving 
I heir impurities as the Weende method, which is the more energetic in 
its action. 1 

Gluten prepared from wheat flour, the commercial preparation of 
gluten (aleuionat), and nuclein (in wheat bran) were all dissolved by 
treatment with peroxid of hydrogen and ammonia. It is assumed that 
the other constituents—coloring matters, organic acids, tannins, alka¬ 
loids, and fat—are removed by this treatment. 

The method as finally elaborated is described as follows: Three to 
five grams of flour or bran is passed through a 0.2 mm. sieve, inti¬ 
mately mixed with 100 ce. of water in a beaker, and boiled a half hour 
to gelatinize the starch. To this is added 50 ec. of a 20 per cent solu¬ 
tion of peroxid of hydrogen, and the whole boiled for 20 minutes, 15 
ec. of 5 per cent ammonia being added in J ce. portions during the 
boiling. It- is then boiled 20 minutes longer, and filtered while still hot 
through a weighed filter, washed with hot water, dried, and weighed. 
The ash is deducted from the residue, and in case of materials very 
lich in protein this also is deducted. The solutions are said to filtec 
readily, which is quite an advantage. 

Comparisons on rye bran showed 37.10 percent of crude fiber by 
the new method, and only 0.78 per cent by the Weende method; and 
on ‘‘black flour” (similar to bran), 12.03, 12.85, 12.55, and 12.93 per 
cent by the new method, and 3.09 and 3.045 per cent by the Weende 
method. As a rule, the parallels by the new method agree fairly well. 
Thus, a sample of rye bran gave 14.11 and 14.28, 12.90 and 13.37, 
11.19 and 11.31 percent; wheat bran, 19.83 and 19.80; wheat kernel, 
5.30 and 5.72 per cent. “The results obtained arc sufficiently con¬ 
stant.” {Slight changes in the strength of the peroxid of hydrogen 
solution are said to be of no importance. 

A modification of Stutzer’s method for the determination of 
albuminoid nitrogen in substances rich in starch, II. Tkyller 
(Chm. Ziff ., 21 ( 1H0* ), So. <S, p. 5/).—The determination of albuminoid 
nitrogen in substances containing much starch by Stutzer’s method is 
both tedious and liable to inaccuracy, owing to the difficulty of thor¬ 
oughly washing the precipitate made by the copper hydrate. The 
author proposes to dissolve the greater part of the starch by means of 
diastase to facilitate the filtration. 

He reports experiments with a variety of substances, using the fol¬ 
lowing method of comparison: For 1 gm. samples of each substance 
were weighed out in beakers, 100 ce. water added, and the mass stirred 
until it became of uniform consistency. The beakers were heated for 

i Snringar and Tollens liavo recently shown (E. S. R.,8, p. 741) that the reagents of 
$ ,the Weende method change and dissolve the true cellulose.— Ed. 
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10 minutes in boiling water until the starch gelatinized. They were 
then divided into 2 groups, 2 samples of each substance to be treated 
without and 2 with diastase. To each of the former 2 cc. of the alnm 
solution and then the copper hydrate (0.3 gm. CnO) were added, heated 
again for 10 minutes, and allowed to cool. The other set was cooled to 
65°, 10 cc. of the malt extract (100 gm. malt with .100 cc. of water) 
added, kept for 20 minutes at G5-, then after the addition of the alnm 
and copper hydrate as in the other, heated again in boilim* water for 
10 minutes. 

For filtering, the anthor prefers the folded ^filter 15 cm. in diameter. 
In some cases mercury was used in the Kjeldalil digestion and then in 
the distillation flask enough sodium sulphid was added to precipitate 
both mercury and copper. But iu most cases no mercury was used and 
the oxidation was completed by using potassium permanganate at the 
conclusion of the digestion. 

Corrections must be made for the nitrogen contained in the malt 
extract and in the filter paper. These were determined by making 
blank determinations, using the same amount of reagents as were used 
in the other experiments. 

The results of these determinations show that the diastase does not 
so alter any part of the albuminoid substances as to prevent their pre¬ 
cipitation by the copper hydrate. The amount of albuminoid nitrogen 
found with and without the use of malt agreed very closely. 

In the practical carrying out of the analysis it is recommended that 
the diastase be added after the copper hydrate. This process differs, 
therefore, from Stutzer’s in that after the liquid has cooled down to 
05° 10 cc. of the malt extract is added and the whole kept at 05° for 
20 minutes, or is simply allowed to cool.— .t. t. Anderson. 

The quantitative determination of perchlorate in saltpeter, 
F. Winteeer ( Chem . Ztg., 21 (1897), Xo . 10, pp. 75, 79). —The author 
points out that the method recently proposed by Erck (see below) 
involves an appreciable loss of chlorin as perchlorate and that where 
only a little perchlorate is present it may not be detected by the 
method. He proposes another which is said to be free from that objec¬ 
tion and otherwise reliable. It depends on the fact that fuming nitric 
acid at a temperature above 200° O. is capable of reducing the per¬ 
chlorate to the clilorid. The chlorate is also reduced, but can readily 
be removed from a mixture with the perchlorate by evaporation with 
concentrated hydrochloric acid. In experiments which he reports the 
author used a pure potassium perchlorate. A given quantity of mate¬ 
rial in the solid form is placed in a strong glass tube, capable of 
resisting both heat and pressure, silver nitrate is added in excess to 
precipitate the chlorin from the chloric! which results from the reduc¬ 
ing process, the required amount of fuming nitric acid is poured in, 
and the tube is hermetically sealed. After exposing the tube and its 
contents to the required temperature for 5 hours, the resulting silver 
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ehiorid is collected and weighed. The actual and the theoretical 
amounts ot* silver ehiorid agree very closely. 

For tlie determination of the perchlorate in saltpeter about 10 gm.is 
used. If a chlorate is to be analyzed, it is treated in the same way 
except Unit it is put in a smaller tube to avoid premature contact with 
the acid.— . 1 . t. anderson. 

Recognition of perchlorate in saltpeter, Euok ( Ohm . Zfg., 21 
(1 W), No. /, p. 10). —Dissolve 100 gm. of saltpeter in 80 oc. of water, 
add 7 ec. of nitric acid (sp. gr. 1.4), warm, and then add 8 ce. of alco¬ 
hol (1)2° Tr.) and boil about 5 minutes. This treatment drives off all 
the elilorin which may be present in the form of ehiorid and chlorate, 
and testing with siher nitrate shows no reaction. Saturate with 
sodium carbonate, wash the contents into a platinum dish, evaporate 
to dryness and ignite. Take up the residue with warm water and test 
for ohlorin with silver nitrate. The presence of elilorin indicates that 
the perchlorate existed in the saltpeter under examination.—j. T. 
ANDERSON. 

The mechanical analysis of basic phosphatic slags, IT. W. 

Wiley (Jour. A nor. Clinn. Hoc., If) (AW), No. 1, pp. 19-22, pis. 2). — 
The action of a solution of ammonium citrate on basic pliospliatic slag 
is different with different samples. {Some samples are found to contain 
larger proportions of particles of siliceous slags, iion, and steel than 
others. This makes a mechanical analysis desilablo as a preliminary 
to the determination of t lie available phosphoric acid. The author 
describes a tentative method for the mechanical analysis of phosphatic 
slags, by which the coarser portions are separated by means of sieves 
of bolting clotli and the liner portions by subsidence in alcohol. It 
was found that, the finest portions contained the highest percentages 
of both total and available phosphoric acid. The range for total phos 
phone acid was from 18.01 per cent to 1S.21 percent and for available 
phosphoric acid from (>.21 per cent to 14.01 percent.—1\ w. morse. 

Critical studios of the volumetric analysis of the caustic alka¬ 
lies and alkaline carbonates and the use of phenolphthalein and 
methyl orange as indicators, E. W. Kiister (Ztsehr. anorgan. Ohem., 
12 (h S' f >6), No. 2-2, pp. 12/-120 ).—An exhaustive investigation of the 
various volumetric methods for analyzing mixtures of caustic alkalies 
and alkali no carbonates and the behavior of methyl orange and phe¬ 
nolphthalein under such conditions. 

0. Winkler’s method is shown to be the only correct process for 
accurately determining the amount of alkaline liydroxid present in a 
mixture containing carbonate. The total alkali can be accurately esti¬ 
mated by titration with methyl orange as the indicator. 

The color of methyl orange is strongly affected by carbon dioxid. It 
is therefore necessary in titrating solutions of alkali which contain 
carbonates to always stop at a certain normal tint, which is defined by 
comparison with an equally concentrated water solution of the color 
saturated with carbonic acid. 
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Phenolphthaleiu is colored by alkaline bicarbonates in dilute water 
solutions. The color is weakened by carbon dioxid and disappears com¬ 
pletely in the presence of large quantities. The indicator is therefore 
useless for the accurate titration of alkali solutions which contain 
carbonates. —F. w. mobse. 

Recovery of waste platinum chlorid, H. "VY. Wllet (Jour. Amer. 
Chem. Soc ., 19 (189?), Xo. 3, pp. 258—,961). —Waste platinum from potash 
determinations is collected and to the hot water solution of the potas¬ 
sium-platinum chlorid is added aluminum in the form of clippings or 
turnings. Reduction soon goes on vigorously. It is advisable to add a 
little hydrochloric acid to promote the settling of the reduced platinum. 
When reduction is complete, the excess of aluminum is dissolved in 
hydrochloric acid. The spongy platinum i& then Altered and washed 
by decantation, and next treated with strong nitric acid because alumi¬ 
num often contains a little copper. After filtering and washing free of 
acid, the platinum is dissolved in aqua regia and the platinum chlorid 
prepared by the usual evaporation aud purification from nitric acid.— 
F. w. MORSE. 

Concerning: properties belonging to the alcohol-soluble proteid of wheat 
and of ceitain other ceieal giains, G. L. Teller Chun. Jour.. 10 iZsfd, 

JVo. l f pp. 59-69). —This paper gives m more detail a p.ut of the investigation on the 
quantitative seimratiou of the proteids of wheat, noticed aho^e (p. 854 >. 

A new method for the determination of the specific gravity of liquids, R. 
Z\lozie<JKI ( Ziachr . angew. Chem1896, Xo. 18 , pp. 512-556, fig. 1). 

Estimation of boric acid in foods, L. de Koningh (Jour. Amer. Chem. Soc. } 19 
(1897), Xo. l,pp. 55, 56). 

Volumetric estimation of phosphoric acid, B. W. Kilgore and C. B. Williams 
(Xorth Carolina Sta. JRpt. 1895, pp. 259-280). —A reprint of Bulletin 119 of the station 
(E.K.R.,7, pp.741, 742). 

Method for the determination of carbonic acid by means of iodin, J. K. 
Phelps ( Ztschr. anorgan. Chem., 12 (1896), Xo. 6, pp. 431-425). 

The determination of casein in human milk, G. Merc ier (Beperi. Pharm., 1897, 
p. 49; ahs. in Chem. Zig21 (1897), Xo. 17, Beperi., p. 45 ).—A discussion of the method. 

The determination of solid fats in compound lards, G. F. Tennille (Jour. 
Amer. Chem. Soc., 19 (1897), Xo. 1, pp. 51-54). —The author shows the unreliability of 
the mechanical process for separating solid and liquid fats described by J. H. Wain- 
wright. 1 2 — f. w. MORSE. 

On the determination of stearic acid in fats, O. Hehnek and C. A. Mitchell 
(Jour. Amer. Chem. Soc., 19 ( 1S97), Xo. l,pp . >2-51, fig. 1). —The method described is 
the same as that given by the authors in a previous paper. : 

A modification of Stntzer’s process of determining albuminoid nitrogen in 
starchy substances, H. Tryller (Brewers' Jour., 21 (1897), Xo. 6, p. 26(f). —A trans¬ 
lation of this article from Chemiker Zeitung (see above). 

The use of the ebullioscope and the influence upon the alcohol determination 
of solids in solution, F. Freter (Ztschr. angew. Chem., 1896, Xo. 21.pp. 654-659). 

A new automatic pipette, C. Sander (Chem. Ztg., 21 (1697). Xo. 4, pp. 24, 25, 
fig*. 2). —This consists of a globe, terminating in a narrow neck above and in a 
stopper-like arrangement below. The latter tits into a movable glasb cap having an 
inlet tube on one side and an outlet on the opposite side. The stopper has an open- 

1 Jour. Amer. Chem. Soc., 18 (1896), Xo. 8, p. 259 (E. S. R-, 7, p. 649). 

2 Analyst, 21 (1896), p. 316 (E. S. R., 8, p, 666). 
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ing from the globe which terminates on one bide, and which, by turning the cap, 
may l»e made to coincide with either the inlet or outlet. The inlet tube ib connected 
w itli a reservoir containing the liquid to be meabured. "When full to the point of 
overdo wing, the globe contains exactly the volume required, say 100 cc. To catch 
the overflow' another smaller globe with an outlet iits, cap-like, around the neck of 
the first. 

Note on an improved specific gravity bottle or pyknometer, E, R. Squibb 
{Jour. Amt r. Cliem . Sov., 10 ( 1807 ), X o. 2, pp. 111-114, fig. 1). —A pyknometer, with a 
stem graduated in buch a manner that the specific gravity of a liquid may he deter¬ 
mined accurately at any of the temperatures of the standard unit volume.— f. w. 
morse. 

A new form of pyknometer, J. C. Boot {Jour. Amor. Client . Soe., 10 {1897), Xo. 1, 
pp Cl , 62, figs. 2). —A pyknometer with double walls, the space between them being 
carefully exhausted. The liquid within the flask is kept more nearly at a constant 
temperature by thi.s arrangement.—r. w. morse. 

Anew drying apparatus, 0. Reitmaiii (Ztschr. angew. Chun., 1896 , Xo. 20, CIO, 
fig- 1 )• 

A new calibrated weighing flask, GL L. IIeatii {Jour. Amer. Chem. 8ot\, 19 
(Ls r *7), Xo. J,p. IDS, fig. 1). —The flask is especially adapted to weighing liquids, as, 
for instance, portions for titration.— r. w. MORSE. 

A new flask for rapid distillation with steam under pressure, J. Ziegler 
(Chem. ZUj.,21 {1897), Xo. 12, p. 07, fig. 1). —This is a retort-liko flask, the bulb 
lia\ ing the shape of a flask, with the usual neck at the top, and a tube blown in 
the side, in appearance resembling the delivery tube of a retort. The steam is 
admitted through a tube which is fitted by means of a perforated stopper in the neck 
of tho flask, while the distillation products are carried out through the other and 
larger tube in the side. The inconvenience* of a small and bent delivery tube are 
thus avoided. It is made of thick, annealed glass, capable of resisting pressure, 
fcteam under tension may thus he employed, and substances volatilized with difli- 
tulty under other circumstances may be rapidly distilled in this flask. It may also 
be used for distillation in vacuo.—J. t. anderson. 

A new capped bottle for hygroscopic, easily decomposed, and strongly 
odorous bodies {Chem. Zig21 {1807), Xo. 16, j>. 109, fig.l). —This bottle has an 
inner ground stopper and a cap fitting over this. The inner stopper is either hollow 
or its upper part is cup-shaped, for containing absorbents or disinfectants. When 
the flask is to l»i* used for protection against the moisture, carbon dioxid, or oxygen 
of the atmosphere, the stopper may be filled with calcium clilorid, concentrated 
Milphurie acid, caustic alkali, or such like. It is recommended for holding standard 
solutions, and also for malodorous substances and those whose vapors are unwhole¬ 
some, As the flask will bear the temperature of boiling water if heated gradually, 
it may he used as a sterilizer, and by filling the stopper with some suitable steriliz¬ 
ing fluid tho air surrounding the stopper and thus the contents of the flask may be 
kept sterile. —,t. t. ani>erson. 

A new laboratory grinder, C. A. Buck (Jour. Franllin Inst., ISO (1897), Xo. S5o, 
pp. 104 , 195). —This grinder was designed by M. White, mechanical engineer of the 
Bethlehem Iron Company, and lias been used in the laboratory of that company for 
3 5 ears. It has given great satisfaction in giimling iron ores, limestones, fuels, 
fiTe clays, magnesite, sands, etc. It grinds the most refractory substances to an 
impalpable powder, and does it more uniformly and much more quickly than hand 
grinders. —J. t. anderson. 

The use of aluminum for condensers, T. H. Norton (Jour. Amer. Chem . Soe., 10 
(1897), Xo. 5, pp. 150-loo). —Results of trials show that aluminum possesses about the 
same advantages over glass as tin in connection with the distillation of water. It 
is well adapted for the distillation of neutral organic liquids, especially low-boiling 
substances. It is superior to tin in lightness and conductivity and to glass in the 
latte property and in durability.— f, w, morse. 
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Report of the chemist, R. C. Kedzii: \MUhigan Sta. Iljpt. ISP,', pp. 170-172 1 .— The 
woik done daring the >ear is enumerated, \\ itliout gi\ mg any results. 

Changes in and additions to methods of analyses adopted at the thirteenth 
annual meeting of the Association of Official Agricultural Chemists, H. W. 
Wiley(T. S. Dept. Jgr., Dirision of Chemistry Cir. J, pp. €).—These changes lmve 
already been noted (E. S. R M 8, p. 272). 

Well waters on farm homesteads, F. T. SnriT i Cmuttlu Ejrptl. Farm' lipt. lb9,1, 
pp. 221.228). —Analyses with reference to sanitary quality of 67 sample* oi water 
are reported. 

Pharmaceutical institute and laboratory for applied chemistry of the Uni¬ 
versity at Munich ( Chem . Ztg., 21 {1897), Xo.ll.pp . 121-101, figs. 4). —A des< ription, 
with plans, of this new bnilding. 

Tables for the quantitative estimation of the sugars, with explanatory notes, 
E. Wein, translated with additions by W. Frew [London: E. r. X. Spoil: Xete 
Tori:: Spon 8' Chamberlain , 1696, pp. 128. fig. 1 \.— A translation of WVin's Zu<I:tr- 
tabdlen, with some additions. 

The methods of milk examination, P. SOMMERrELi> f Die Methoilni dtr Milehun- 
ler such ung fur Jerzte, Chemikcr, und Ilygieniker. Berlin: August Hirst Jncaltl, Is 96, pp. 
57. fig*. 7). —This little pamphlet is intended primarily for phy*ici.m^ pin niist^and 
those who have to do with the control of milk. It gives methods lor the qualitative 
and quantitative examination of milk, detection of adulterations and of pieservu- 
tives. bacteriological examination of milk, examination of prepaml milk, etc. 


BOTAHT. 

The germination of barley with restricted moisture, T. C. I) at 

(Trans, and Proc. But. Boc. Edinburgh , 2(> {1^9h). III. pp. 492-501, Jigs. 
2 dgms. S ).—On account of the importance to brewers and others using 
malted grain, the author has investigated the amount of moisture 
required to produce the necessary changes at the usual temperature of 
growth. The determination of this degree of moisture is of consider¬ 
able importance, since an inadequate supply prevents a satisfactory 
metabolism of the constituents of the endosperm; while with a too 
abundant quantity the internal changes are carried too far. 

In the present paper the author reports upon the quantity of carbon 
dioxid exhaled, the dry weight of the embryo at the end of the germina- 
tive period, the ratio of the weight of carbon dioxid exhaled to the 
increase in the dry weight of the embryo, the amount of moisture in the 
endosperm and in the embryo at the end of the germinative period, and 
the quantity of growth as shown by the amouut of carbon dioxid exhaled. 
In the experiment three kinds of barley were used and the degree of 
moisture for germination was determined by soaking in distilled water 
at the temperature of 57° F. for 21, 48, 72, or 90 hours. 

In each experiment 100 kernels of selected grain were weighed and 
soaked for the desired period, changing the water several times. When 
the grain had soaked the desired time, the water was drawn off and the 
grain well washed with fresh water and all adhering moisture removed 
by gentle pressure in a clean cloth. A detailed description of appa¬ 
ratus and manipulations are given, together with diagrams showing the 
curves produced under the different conditions of the experiment. 
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The experiments show that an increase of moisture always produced 
a corresponding increase in the carbon dioxid exhaled. An increase in 
moisture was invariably followed during the first day or two by a slight 
reduction in the carbon dioxid exhaled, but the grain soon recovered 
and the increased quantity due to increased moisture asserted itself. 
In one experiment where the amount of moisture was increased 8.88 
per cent the quantity of carbon dioxid exhaled was more than doubled. 

The dry weight of the embryos at the end of the germinative period, 
as shown by the tables, was more than doubled when the amount of mois¬ 
ture was increased by soaking the seed 90 hours as compared with 24. 
For the larger amount of moisture the embryo increases more in weight 
for the same amount of carbon dioxid exhaled than it did when less 
moisture was present. The ratio between these factors was found by 
dividing the dry weight of the embryo by the weight of the carbon dioxid 
exhaled. It was found that the ratio increased as the quantity of moisfcu re 
increased. In general the amount of moisture found in the embryo at 
the end of the germinative period was about double that of the endo¬ 
sperm, the disparity being greatest the smaller the amount of moisture 
employed in the experiment. The moisture determinations seem to 
indicate that growth could not be secured with any degree of success 
unless the moisture content in the embryo amounted to 63 per cent or 
more. 

Taking the production of carbon dioxid as the measure of growth 
during germination, the period of greatest activity with varying quan¬ 
tities of moisture was generally found to be about the third or fourth 
day, the exact time varying somewhat with different varieties. After 
the point of greatest activity was reached there was a gradual fall in the 
amount of carbon dioxid exhaled until the end of the experiment. It 
was also found that the highest moisture content of the embryo coin¬ 
cided with the period of greatest activity in the evolution of carbon 
dioxid. 

Effect of stem ringing on broad-leaved, deciduous trees, A. I). 

Richardson {Tram, and Proc. Pot Eov. Edinburgh, 20 TI , j>p. 

337-330 ).—A brief report is given of some experiments conducted to 
ascertain the effect on broad-leaved trees which possess a well-defined 
heartwood, as compared with those not possessing a duramen, by the 
removal from their stems of a cylinder of bark along with a certain 
amount of underlying wood. The trees in this experiment consisted of 
2 maples, 2 beeches, 2 liorse-chestnuts, 2 oaks, and 2 laburnums. From 
one tree of each kind was removed a cylinder of bark and wood about 
6 in. long, with a thickness varying with the different kinds of trees. 
In the maple, beech, and horse-chestnut it amounted to one-half that 
of the whole stem, including the hark. In the oak and laburnum it 
consisted only of the bark and underlying sapwood. 

There was no perceptible effect on leaf production produced by the 
removal of the bark only, nor was there anv effect nroduced bv the 
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removal of both bark and wood in the ease of those trees which pos¬ 
sessed no true heart wood, namely, the maple, beech, and horse-chestnut. 
The oak and laburnum, from which both bark and wood were removed, 
fared quite differently. The oak was killed above the point where the 
tree was ringed, but continued to live below it. The laburnum was 
killed outright. 

The experiments show that in those species of trees which form no 
true heartwood the water ascends freely through the central portion 
of the stem as well as through the outer portion; while with those 
species which possess a duramen the ascent of the water is confined 
to the region of the sapwood. A description of the ax>pearance of the 
steins the following season is given. It is stated that in the case of 
the horse-chestnuts, where the bark only had been removed, a callus 
was formed on the cut edge of the cambium, both above and below. 
Where both bark and wood were removed, a callus was formed above 
and below, and a few shoots appeared from the lower callus. In the 
case of the maples, where the bark only had been removed, a 
callus was formed above but none below; and where both bark and 
wood were removed, a callus was formed over each of the cut 
surfaces. With the beeches from which only the bark w as removed, 
a callus was formed on both surfaces, but principally above. Where 
both bark and wood were removed, a slight callus was formed below 
but uone above. In the case of the oaks, of which two different species 
were used, in the one from which the bark only had been removed a cal¬ 
lus was formed above and below. In the other, from which both hark 
and underlying sapwood were removed, no callus was formed, although 
the stem continued to live and send out shoots from its sides. The 
laburnum from which the bark was removed developed a slight amount 
of callus, the greater amount being formed above. No shoots were 
formed from the callns of beeches, oaks, or laburnums. 

The production of inoculating materials (Nitragin) for use in 
agriculture, J. A. Voelcker (Jour. Hoc. Chem. Ind13 (1890 ), Xo. 11, 
2 >j). 7(>7-773. Jigs .;).—The author, in a lecture before the Society of 
Chemical Industry, gave an account of his visit to Germany, where he 
investigated the commercial manufacture of Xitragin. He also gave 
the results of Rome experiments made with these inoculating materials. 
The substance of the first part of his paper has already appeared. 1 
In the course of his remarks photomicrographs were shown of various 
forms of the organisms occurring in the tubercles of different Legumi- 
nosie. Sixteen different forms were illustrated, bu»fc it is stated that 
on cultivating these organisms in gelatin or other nutritive media 
the differences disappear and the organisms can no longer be distin¬ 
guished from one another. 

Plat experiments were conducted by the author at Woburn and 
under his supervision at two other places in England. In every case 

1 Jour. Hoy. Agl. iSoc. England, ser. 3, 7 < 1896), II, p. 236 (E. 16. R., 7, p. 906). 

17561—So. 10-3 
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drought seriously interfered witli the sowing and growth of the crops, 
and the experiments can only he considered as of a preliminary nature. 
Eleven different leguminous plants were experimented with at Woburn 
and the effect of treating the seed with Nitragin and also soil treat¬ 
ment were tested. The sowing, which was made in May, was followed 
by drought and the plants did not come to maturity at the proper time 
and had to be cut green. The inoculated plats in this case were as 
good as the others, but no better. In the case of beans and peas 
there was greater root development in the treated plats than on the 
untreated, but the tubercles were plentiful in both. With other plants 
the untreated plats seemed better. 

An extensive series of experiments was conducted with different 
clovers in which no cutting was made the first year, the plats being 
allowed to stand for another season before any conclusions can be 
drawn from them. It was designed to test the effect of Nitragin on 
u clover sick 11 soil. 

In one of tiie experiments conducted under the author’s supervision 
the crops used were green peas, sweet peas, and 2 kinds of beans. In 
these experiments soil inoculation and seed inoculation were tried and 
compared with no treatment. Taken as a whole it was concluded that 
inoculation of the soil proved the most efficacious and that both it and 
inoculation of seed were superior to no treatment. 

In the other series of experiments the effect of soil and seed inocu¬ 
lations on 15 different leguminous crops was tested, and in the case of 
12 of them there was more root growth on the created than on the 
untreated plats, while in 5 instances the untreated plats showed the 
greatest root growth. The 3 exceptions were kidney vetch, peas, and 
beans. It should be stated, however, that beans had previously been 
grown upon the laud, and it is very probable that the organisms suited 
for bean and pea growth were already abundantly present. The neces¬ 
sity for inoculation with Nitragin derived from the same crop as that 
to which it is applied is not forcibly shown by the author’s conclusions. 

In general the author believes that the inoculation of leguminous 
crops produces greater root development and more tubercle formation. 
As between the inoculation of the seed and the soil there was no very 
conclusive evidence, but the balance seemed to be in favor of soil 
inoculation. 

An interesting point to be determined is whether the greater root 
and tubercle development can be utilized in the subsequent crop. This 
and other questions are to be considered another year in a wide series 
of practical trials. 

Report of the consulting botanist, 0. E. Wheeler (Michigan Sta . 
Kpt 1893, pp. 179-185, fig. 1 ).—A report is given on some of the more 
important weeds, including the general characteristics and distribution 
of the Russian thistle (Salsola kali tragus ), bracted plantain (Plantago 
aristata), horse nettle (Solarium earolinense ), buffalo bur (8. rostratum ), 
ftbe flax (Catnelina sativa), and wild carrot (Daucus carota ). 
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[Notes are also given on corn smut, with description of the fungus, 
methods of infection, and suggestions for its prevention; and estimates 
are made as to the amount of loss occasioned. In order to ascertain 
the amount of smut, examinations were made in different parts of the 
college fields. The total number of stalks counted was 18,730, smutted 
stalks 4,009, and smutted ears 707, showing 21 per cent of smutted 
stalks, and 0.4 per cent of smutted ears. 

Notes on the morphology of Melilotus officinalis, J. A. Terras < Tram, and 
Froc. Bot. Boe. Edinburgh , 20 {1805), II, pp. 113-419). 

Contributions to the life history of Salix, 0. J. Chamberlain \ Bot. <raz., M 
(1897), Xo. 5, pp. 117-179,pie. 7). 

B if aria, a new section in the genus Panicum, E. Hackel ( Uesterr. Hot. Ztbvhr., 47 
(1897), Xo. 5, pp. 73-77). —Three new species constituting a section of Panicum are 
described as follows: Panicum bifarium, I*. < andiculatum. and F.ilytroika turn. 

The history of fungi, H. Staub (Bot. Centbl00 ( 1S07Xo. 9, pp. 2b7-2)l ).—The 
author points out the affinities of certain paleontological fungi w lth existing species. 

Chiomatiu reduction and Tetrad formation in Pteridophytes, G. X. Calkin-* 

( To* rep Bui., 24 < 1S97 ), Xo. 3. pp. 101-113, ph. 2). 

New species of fungi, C. II. Peck (Torrnj Bui.. 24 <1807 i, Xo. 3,pp. L,7-117\. — 
Numerous species of fleshy fungi are described, among them a new genus. Crypto¬ 
phallus. 

New species of fungi, J. B. Ellis and B. M. Evrmi \ri {Antcr. Xat.,51 {1807), Xo. 
364.pp. 3 JO-34* >).—The following new species of fungi are described: Polyporuu bub - 
lutui8,rotia 8ubviolacea , Flavolus s trial ulus, Forth itnn fer ax, Ftmophorti globuhferu, 
Astn-clla pro8opitVi8, Chatomium setosum, Bordaria viohuea. B. amphhpha noide,, Podos- 
pora minor, Bosellina bigelovia, Physalospora betullna, Leptoxpha ria phaucolorum, Pleob- 
pora findens, F. oligostadnja', JJiaporthe radicina , Entypella populi, and Vahariu 
coloradensh. 

New species of fungi, J. B. Ellis and B. M. Everhart ( Torriy Bui., 34 (1897), Xo. 
3,pp. 123-177). —New species of Hymenomycetes and Discomycetes are described. 

On the period of vitality in dried yeasts, II. Will (Ztsehr. yes. Brauic., 10 (1S06), 
Xo. 34, pp. 453-136: abs. in Bot. Centbl. Beihefte. 3 (1806), Xo. 7, pp. 4S5,4SG). —Some of 
the ferments used in brewing and wine making are said to retain their vitality for 4 
or 5 years. 

On the influence of light on certain dorsiventral organs, Katharine O. Bur¬ 
ns it (Torrey Bui., 24 {1807), Xo.J,})p. 110-122,pi. 1). 

Studies on the nucleus, G. Cat ter in a (Bui. Soc, Jen. Sri. Xat ., 0 < 189G \, Xo. ?, 

m>‘ *0- 

An attempt to classify common plant pigments with some observations 
on the meaning of color in plants, Miss M. J. Newbigin (Trans, and Froc. Bot. 
Soc. Edinburgh, 20 ( 1S96), III, pp. 331-330). 

Concerning nitrogen assimilation by legumes and soil inoculation, N. von 
Thl men ( Prometheus, 1806, Xos. 370, pp. 81-83; 371, pp. 09-102). 

Note on the discovery of symbiosis, W. T. Tiusel ton-Dyer (Ann. Bot11 
(1897), Xo. 41, pp. 175-177). —The discovery of symbiosis has been attributed to 
8clileiden, who announced the discovery of mycorrhi/a on the rlii/onie of Xtoitia 
nidus oris in 1842, but it appears that an English botanist, E. Lees, announced its 
discovery on 1 lonotropa hypotitys in December, 1841. 

Composition of mold fungi, Marschall (Arch. Hyg., 2S {1896), p. 16: abs. in 
Bot. Centbl. Beihefte, 6 (1806), Xo, 7, pp. 481, 4S4).— Chemical analyses weie made 
of Aspergillus niger, Penicillium glaucum, and Mu cor stoloniftr, and the average com¬ 
position was found to be albuminoids, 38 per cent; ether extract, 5.27; alcohol 
extract, 14.03; ash, 6.37; cellulose, 5.03; starch, 2.8; and water-soluble nitrogenous 
matter, 28.47. 
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Physiological wall charts, L. Errera and E. Laurent {Planches de physiologic 
rigt tale. Brussels: Henri Lameriin, 1807).— These charts, which are 15 in number, 
are 70 by 85 oui v and are printed in colors. A text of 102 pages and 86 figures 
accompany them. The subjects illustrated are the chemical composition of the plant 
and nutrition by the roots, respiration, nutrition by the leaves, transpiration, sapro¬ 
phytic and i>arasitio plants aud fermentation, carnivorous plants and fixation of 
nitrogen by the Leguminosie, growth of roots, etiolation, growth of stems in length 
and thickness, geotropism, heliotropibin, twining aud climbing plants, movements 
of leaves and flowers, and variability of species as illustrated by races of cabbage. 

FERMENTATION—BACTERIOLOGY. 

Practical studies in fermentation, being contributions to the life history of 
microorganisms, E. C. Hansen, translated by A. K. Miiller (London: 8}>on, 1800). 

Ar§sum6 of the uses of formalin, G. Freeborn ( Infernal . Jour. Micros, and 

Hat. Sci. } ser. a, 7 (1S96), Xo. JJ, pp. 00—72). 

The bacteria which we breathe, eat, and drink, A. A. Kanthack (Xature, 25 
(1806), Xo. 1HS, pp. 209-214). — A lecture delivered at the London Institution. 

On the preservation of potatoes for culture purposes, M. ►SiMMoNixs ( Centhl . 
Bakt. ttltd Par. Med., 11 (180)), Xo. S,pp. 100,101). —After the potatoes are prepared 
by the usual method and cooled they are dipped 3 times in shellac, after which they 
arc allowed to dry. They are said to keep many months in this waywithout any 
infection. 

Concerning the ability of Bacillus radicicola to accommodate itself to foreign 
media, A. Stctzer, 11. Burri, and R. Maul (Centhl. Bakt. and Par. Ally., 0 (1800), 
Xo. 11, pp. 605-607). 

Concerning the effect of ammonium salts on microorganisms, A. Sciiotten- 
froh (Arch. Hyg., 27 (1890), Xo.2,pp. to 1-248). —Shows the poisonous properties of 
various salts. 

Applied bacteriology, T. H. Pk arm a IN and C. J. Moon (London: Bailliere , Tindall 

<'o. 9 1800, pp. . 190). 

A text-book of bacteriology, E. M. Crookmiank ( London: H. K. Lewie, 1800, 
pp. XXX, 712; rev. by J. A. Kanthack in Xaturr, 22 (1607), Xo. 1412, pp. 212, 214 ).— 
The work is rather .severely criticised. 

Technical mycology, I, F. Lafar ( Teehnische Mykologie. Jena : (r. Fischer, ISO7; 
noticed in Milch Ztg20 (1890), Xo. 7,p. Ki2). —This is said to be a handbook of the 
physiology of fermentation for technical chemists, food chemists, agricultural 
chemists, pharmacists, and agriculturists. 

An introduction to bacteriology, F. Huepte (Xaiurwiesenechaftlivhe Einiiflining 
in die Bakferiologic . TTeisbaden: C. TT. KreideUt, IS00, pp. nFI, 208, jigs. 2S; abs. in 
Bot . Centbl., GO (1897), Xo. l,pp. 12-17). —In addition to the natural history of bac¬ 
teria in general the author outlines the following classification for the genera: I, 
Cocoacetv, embracing the genera Micrococcus, Sarcina, and Streptococcus; II, Bacte- 
riacea*, including Arthrolmeterium, Bacterium, aud Bacillus, with Bacillus, Clostri¬ 
dium, and Plectridium as subgenera; III, Spirobacteriacea*, containing ttpiroclueta, 
Vibrio, and Spirillum; IV, Leptothrichacea 1 , containing the genera Leptothrix, 
Beggiotoa, Phragmidiothrix, and Cronothrix; and, V, Cladothricliaceie, which is 
represented by the single genus Cladothrix. 

A bibliography and condensed history of bacteriology conclude the work. 

METEOROLOGY. 

The influence of the weather on sugar-beet crops during 
1891-*95 l W. Kistpatt ( LancLw. Jahrb., 25 (1896), KTo. 6, pp. 935-9(12, 
fiff. 1 ).—This is an account of a oontinnation of observations begun in 
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1S9V and forms a valuable contribution to tbe subject of agricultural 
meteorology. A previous report summarized the results obtained in 
1891 and 1892. The present article adds data obtained in ISOJ-’OS, 
and summarizes the results during the entire period. The more recent 
work has been broader and more exact than the earlier, including in 
addition to observations on precipitation and temperature a record of 
observations on sunshine and soil temperatures. The more recent 
observations, however, have been confined to one locality, fckdilanstedt, 
although a wide distribution of points of observation is advocated by 
the author. Detailed data relating to the growth and yield and qual¬ 
ity of crop on the one hand and to meteorological conditions on the 
other are tabulated and fully discussed. 

Observations on the crop relate to the beginning and end of plant¬ 
ing; the beginning and end of thinning; the beginning and end of 
the beet-sugar making campaign, including the beginning and end 
of the digging of* the beets for storage; tbe length of the period of 
growth; the yield and quality (percentage of sugar} of the beets: and 
the total production of sugar. 

Precipitation was measured with a gauge placed l.J meters above 
the soil. The temperature was recorded from daily readings of exposed 
maximum and minimum thermometers placed 5 cm. above bare soil. 
Soil temperatures were determined at a depth of half a meter. Sun¬ 
shine was recorded with Campbell’s sunshine autograph. The results 
may be briefly summarized by years as follows; 

1891. —The planting was delayed and therefore the period of vegeta¬ 
tion was short. Tbe development of the beets was very slow during 
the wet and cold June, which delayed the work of thinning (ended 
June JO). There was an insufficient amount of sunshine during the 
whole period of growth. An average yield was obtained, but the beets 
were of poor quality. 

Is92 .—Precipitation was normal and well distributed, and as supple¬ 
mented by the moisture already iu the soil was sufficient. The plant¬ 
ing was seasonable, but the development at first was rather slow, due 
to insufficient heat during April and May. Afterward, during June 
and July, the temperature was normal and the growth was more favor¬ 
able. The remainder of the season was warm and the amount and dis¬ 
tribution of sunshine was favorable to vigorous growth. Both the yield 
and quality of beets wei'e excellent. 

189.1. —Planting was done in good season and the initial growth of 
the plants was rapid, but their later development was cheeked by 
insufficient rainfall. Heavy rains in October caused a reduction of the 
sugar content. The yield of beets, therefore, was small and the quality 
poor. 

1891, —The results iu this year are difficult to explain. The period 
of growth was very prolonged and the development of the beets was 


iLunilw. Jalirb., 22 (.1893), p. 503. 
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very luxuriant daring tlie warm, sunny, and moist July. August and 
September were very wet, tlie temperature low, and the amount of sun¬ 
shine small. Nevertheless the total yield was excellent, although the 
quality of the beets was below medium. 

jr-3,97.—The planting was somewhat delayed, but was followed by a 
rapid development during the moist, warm, sunny weather of May. 
Thinning was completed June 8. Thereafter the growth was uninter¬ 
rupted and very satisfactory, due to well distributed and abundant 
rains, with favorable temperature and an abundance of sunshine. The 
yield was satisfactory and the quality of beets good. 

Meteorological observations at Michigan Agricultural College, 1894, R. C. 
Kedzit: ( MUh'ujan Ma . Fpt. 1805, pp. 325-251). — Tabulated daily and monthly sum¬ 
maries are given of observations during 1891, in continuation of those of previous 
years, on hours of sunshine, sunshine and shade temperatures, atmospheric pressure, 
precipitation, relative humidity, wind movement, etc. 

Meteorological observations (Canada Fxptl. Farms Fpt. 1S05, pp. 53, 337,367- 
300,112). —Monthly summaries of observations on temperature, precipitation, sun¬ 
shine, wind movement at the Central Experimental Farm at Ottawa, Experimental 
Farm for Manitoba, Experimental Farm for the Northwest Territories, and Experi¬ 
mental Farm for British Columbia. 

Determination of atmospheric ozone on Mont Blanc, M. i>ra Thierry ( Compt . 
Fend., 121 ( IS97), Xo. 9, pp. 40//-403). 

The gases of the atmosphere: The history of their discovery, W. Ramhay 
(London : Macmillan *)• Co., 1890 , pp. 340; noted in Xatnre , .7,7 (1807). Xo. 142S , p. 435). 

Influence of meteorological conditions on the growth of beets in 1896, 
L. IvUNTzn (Zisehr. Ter.Fiibenz. Ind., 1S97 , Feb., pp. 13,>-110, dgm. 1). 


WATER—SOILS. 

The reduction of nitrates in cultivated soil, P. P. Deherain 
(Compt Redd., t'2l (!&<?/), No. 6, pp. 369-27,1). —The investigations on 
this subject, especially those of Brea! 1 and Wagner 2 on the denitrify¬ 
ing organisms which occur in straw and in the solid excrement of farm 
animals are briefly reviewed, and experiments by tbe author, the results 
of which confirm in general the conclusions of other investigators in this 
line, are reported. 

In a solution of 200 mg. of potassium nitrate, 2r>0 mg. of starch, and 
10 mg. of potassium phosphate in 100 cc. of distilled water, to which a 
solution containing the denitrifying organisms was added and which 
was kept at 30° O., the nitrates disappeared completely in 48 hours. 
It was found that a considerable proportion of the nitrogen escaped in 
the form of protoxid. The reduction was more rapid in closed flasks 
than in the open air. The fact that in closed flasks the nitrogen escapes 
principally in the free state indicates that in this case the organisms, 
being deprived of the necessary oxygen from the air, were forced to 
appropriate that contained in the nitrates and thus accomplished their 

>Ann. Agron., 22 (1896), p. 82 (E. S. R., 7, p. 663). 

Vera. St&t.. 48 11897). t>. 247 ('see n. 873 of tliis number of the Record). 
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reduction. It appears, therefore, that a moderate supply of air would 
tend to check the reduction of nitrates under the conditions here 
described. 

The denitrifying organisms are jjresent in straw ami manure and are 
probably widely distributed in the soil, but it is claimed that they 
seldom occur in sufficient numbers in any one place to cause auy con¬ 
siderable reduction of nitrates. In the experiments in which such reduc¬ 
tion was observed manure was added to the soil at the rate of about 
170 tons per acre. It was found by the author that when manure was 
incorporated in the soil in the proportion in which it is ordinarily used 
in practice not only did the nitrates not disappear but they actually 
increased. The treatment of manure with sulphuric acid to destroy its 
denitrifying power is condemned by the author as expensive, harmful, 
and useless. 

On the question of the nitrification of soils, Kochexovski (Selrs- 
Icoc KJiozyaistvo 1 Lyesovodstro, ly2 (»‘i, Jib?/, pp. IJJ, —In 

experiments in the agricultural laboratory of the Kiev University 
observations were made on accumulation of nitric acid and aminouiu in 
the soil as affected by the humidity of the soil and the introduction of 
fertilizers. 

In soils kept at a temperature of «‘><P XL ammonia was found to increase 
with the humidity of the soil, the increase being more rapid during the 
first week than during the second. The same was true to a less degree 
of nitric acid, barely perceptible amounts being formed before the end 
of the first week. 

The experiments with fertilizers were confined to marble and potas¬ 
sium carbonate. The amounts of ammonia and nitric acid in 100 gm. 
of soil at the end of different periods are shown in the following table: 

Effect of marble andpotash on nitrification . 

Ammonia per 100 gramb of soil. I jSTitrh acid per 100 grains of soil. 



3 daj 8. | 

1 week. 

2 w eek-i 

4 week'. 1 

3 da* s. 

1 «« eh. 

2 weeks 

4 weeks. 


i 

dram*. 

(hams 

drams 

1 

( trams . 

Cr mm* 

in am* 

Giams 

drams. 

Soil fertilized -with murlile 

0.037S 

U.U41W 

| 0.004 

o.or4 | 

0 0018 

0.0025 

0.0027 

0.0030 

Soil fertilized with potush 

.0451 

.U41H 

1 .065 

.065 

. 0024 

.0024 

.002*i 

.0040 

Soil without iertilizer. 


.0406 

.055 

.05& 


.0019 

.0021 

.0022 


Thus potash as well as marble promoted the accumulation of nitrogen 
in the soil, but potash acted more rapidly than marble. 

In field experiments on oats, carried out in connection with the above 
laboratory investigations, it was observed that applications of calcium 
carbonate were followed by greatly increased yields, while the use of 
potash was followed by a reduction in yield.— p. fiee^lax. 

Virgin soils of Canada, F. T. Shutt (Canada Ejcpth Farms Bpt. J&!t\ pp. 109- 
303 ).—Analyses with reference to fertilizing constituents of 111 samples of soil from 
different parts of Canada are reported. The samples are described and the results 
of the chemical examinations are discussed. 
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The chemical ex amin ation of soils and its Importance in taxing land, F. 
Wohi rwANX {/a bill r. Ian die. J~er. Bhtinpreubsen, 05 (ISO ?) ; Xo. 0, pp. 45-47). 

The conservation of soil and watei supply of hill countries in cultivated 
areas, T. J. McKie (Proe. Amir. Toreit. Jssn., It (1397), pp. 137-141). 

The results of efforts at soil improvement on a large scale in the Canton of 
St. GalZen, E. Sc HCLrn (LantJw. Jahrb. Sihiceiz, 10 (ls9b), pp. 17-fA). 

Management of swamps, E. C. Kld/ie (Michigan Sta. Ppt. 1S95, pp. ,?71-$7h ).— 
A loprint of Bulletin 115 of the station (E. S. E., 0, p. 623). 

The nitiifying organisms, A. Stuizer and R. Hartley ( Ccnthl. Bakt. und Par. 
Jlh/. } I (1307), Xo. 2-1, pp. 5f-“7). —The behavior of the organism nuclei various 
culture conditions is discussed. 


FERTILIZERS. 

Experiments on the preservation of barnyard manure, F>. E. 

Dietzell (Latuhc. Tern. Mat., 48 {189 ?), Xo. 3-5, pp. 163-187 ).—In 
these experiments samples of manure were placed in 12 -liter flasks, 
which were closed with rubber stoppers, carrying tubes through which 
a current of air could be drawn. I 11 different cases the samples were 
mixed with litter and with different preservatives, including gypsum, 
kainit, u precipitate” (containing 32 per cent water-soluble P 2 O-, and 
15.5 per cent citrate-soluble P 2 0-,), and double superphosphate (con¬ 
taining 3S.5 per cent water-soluble I* 2 0* and 40.2 per cent citrate- 
soluble P 2 0 3 ). Air was admitted to some of the flasks and excluded 
from others. The flasks were kept at a temperature ranging from 10.5 
to 25° O. from July 5, 1S93, to January 30, 1S94. The samples of 
manure were weighed and analyzed at the beginning and end of the 
experiment, and the ammonia, passing off through the outlet tubes of 
the flasks, was collected in sulphuric acid and determined. 

The details of the experiment are reported in full, and the results 
show that a mixture of solid cattle excrement and litter supplied with 
the proper amount of moisture and excluded from the access of air did 
not lose a very large amount of nitrogen or of organic matter. The loss 
of nitrogen from the same mixture during this period when air was 
admitted varied from 4.S0 to 17.13 per cent of the original amount of 
nitrogen present; the dry matter, from 42.82 to 53..S2 per cent; and the 
amount of ammonia produced was from 0.45 to 0.93 per cent of the 
nitrogen originally present in organic form. The kainit and gypsum 
were the most effective of the preservatives in preventing the loss of 
nitrogen and of organic matter. 

In experiments with calf urine and litter in which the air was ex¬ 
cluded the nitrogen of the urine was almost entirely converted into 
ammonia without the loss either of ammonia or of free nitrogen. I 11 
experiments in which air was admitted 10.29 per cent of the nitrogen 
escaped in the form of free nitrogen. This loss was almost entirely 
prevented by the use of preservatives. u Precipitate” and gypsum 
appeared to be most effective in preventing the destruction of organic 
patter and the loss of ammonia, although the nitrogen was almost 
QOmphately converted into ammonium compounds. 
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In experiments in which flue soil alone or combined with carbonate 
of lime, u precipitate,^ kainit, and gypsum were used as preservatives 
and air admitted, nitrogen in the form of ammonia, nitrons acid, and 
nitric acid were not found in the samples either at the beginning or 
end of the experimental period except where soil, calcium carbonate, and 
“precipitate’ 1 were used, when a trace of nitric nitrogen was detected. 
None of the preservatives prevented the formation of free nitrogen to 
any marked extent, although gypsum nas somewhat more effective in 
this respect than the other preservatives. 

These experiments in general showed that the loss of nitrogen from 
both dung and litter and from urine and litter may be prevented by 
excluding the air. Where air had access, chemical preservatives, with 
the exception of “precipitate'" and double superphosphate, in ease of 
mixtures of solid excrement and litter were effective in preventing a loss 
of nitrogen. The production of ammonia in &olid excrement is almost 
insignificant, while the nitrogen of urine is almost completely converted 
into ammonia. In view of this fact, it is suggested that it might be 
advisable to carefully separate the urine from the other mauuie and 
store it in receptacles from which the air is excluded. 

Experiments are in progress to determine the losses trom manure 
after it lias been applied to the soil. 

The fertilizing value and the preservation of nitrogen of barn¬ 
yard manure, J. Aeby, 11. Dorsch, F. Matz. and P. Wagner 
(. Landiv . J>rs. Stat, IS ( 1897 ), Xox. 3-5, pp. 247-360, df/nitt. ?}.—A detailed 
report is giveu of pot experiments during several years to test the rel¬ 
ative value of the nitrogen in commercial fertilizer’s and in the solid 
and liquid excrement of animals, as well as the influence of various 
preservatives upon the fertilizing value of manure. The principal con¬ 
clusions of this investigation are as follows: 

(1) The nitrogen of manure is decidedly less available than that of 
ammonium compounds and nitrates or of green plants. 

(2) The nitrogen of solid excrement and of straw acts very slowly. 
It is transformed largely into humus, and changes very slowly into 
ammonia and nitric acid. 

(3) The nitrogen of urine is transformed very quickly into ammonia, 
the transformation being complete at ordinary room temperature in 48 
hours. The addition of solid excrement and straw hastens the process. 

(4) The nitrogen of uiine acts very quickly and its assimilability is 
very nearly the same as that of ammonium compounds. 

(5) When a soil is liberally fertilized with fresh solid excrement and 
immediately seeded with quick-growing plants, the manuring may 
result in a reduction of yield. This reduction of yield is due to the 
setting free of elementary nitrogen from the nitrogenous matter which 
is present in the soil, or which has been applied in the more available 
forms of urine, green manure, ammonium compounds, or nitrates. This 
effect of the solid excrement is attributed to the denitrifying bacteria 
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v!i!c 3 l manure, especially tliat of liorses, contains in large numbers, and 
was observed, not only in the fresh solid excrement, but also in the 
partially decomposed manure. 

tf>) When 100 gm. of solid horse excrement was mixed with 1 liter of 
water and 3 gm. of nitrate of soda and kept at an average room tem¬ 
perature, the nitric nitrogen w as completely converted into free nitrogen 
in from 8 to 14 days. 

* ( 7 ) When a solution of nitrate was mixed with a humus soil, elemen¬ 
tary nitrogen was very slowly set free. The same was observed when 
straw acted npon solutions of nitrate. The denitrifying action of the 
soil and straw was much greater when the two were mixed than when 
each was used alone. The denitrifying action of the solid excrement 
was decidedly increased by the addition of straw. 

( 8 ) Theoretically a well-balanced manure should contain equal amounts 
of nitrogen in the form of urine and in that of solid excrement and lit¬ 
ter, but in practice manure contains as a rule 25 to 35 and even as low 
as 10 parts of nitrogen in urine to 100 i>arts in solid excrement and 
litter. This maybe explained by tbo facts (a) that often in juactice 
the liquid manure is drawn away from the solid manure and stored 
separately, and (ft) a part of the nitrogen of the urine is lost in the 
form of ammonia or of free nitrogen. 

(9) The objects of preservation of manure should be to check or pre¬ 
vent the formation of ammonia and its volatilization from the solid and 
liquid manure and the setting free of nitrogen by the action of bacteria. 
The formation of ammonia in a mixture of solid excrement and litter is 
so slow that it may be left out of consideration in practice, except in 
so far as it may affect the decomposition processes and products of the 
urine. 

(10) When solid excrement and straw are spread in layers 24 to 3 ft. 
thick they undergo very little alteration in the course of a year if the 
mass is packed down so as to exclude the air as perfectly as possible. 
If, however, the mixture is loosely spread out and frequently stirred so 
that the air has free access, it undergoes decomposition by which heat 
is generated and organic matter is converted into liumus, with a loss of 
as much as 50 per cent of the organic matter originally present. The 
usual preservatives, gypsum, superphosphate gypsum, and kainit, as 
well as burnt lime, used in amounts ordinarily recommended have 
110 appreciable influence on the process of humification. During this 
process of humification the denitrifying power of the manure is largely 
reduced, but it is never entirely destroyed by this process. The effect¬ 
iveness of well-rotted manure as compared with fresh manure is prob¬ 
ably due to this redaction of the denitrifying power of the manure. 
The use of the usual amounts of preservatives has no appreciable effect 
on the denitrifying power of the manure. It was observed that on long 
storage and complete humification, gypsum, superphosphate-gypsum, 
and kainit exerted a preservative effect upon the denitrifying action 
of the manure, while lime produced an opposite effect. 
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(11) By thorough treatment of the manure with bisulphid of carbon 
it was possible to reduce the denitrifying power of the manure to a 
minimum, but on account of the amount of bisulphid needed and the 
time required this method of preserving manure is considered valueless 
for practical purposes. 

(12) Sulphuric acid and copper sulphate were also found to be effect¬ 
ive means of checking the action of the bacteria of the manure, but it 
still remains to be proven whether they can be employed with advan¬ 
tage in practice. 

Contribution to the subject of the changes occurring in the 
decomposition of nitrogenous organic substances, T. Pteiffer, 
E. Franke, C. G-otze, and H. Thuemanx ( Lanchc . Vers. Mat, 
(1897), No. 3-o, pjp. 1&9-215, Jig . 1 ).—The experiments here recorded in 
detail were made on a mixture of solid cow excrement with ground 
peat or with cattle urine in 3-liter flasks, similar to those described by 
Dietzell in the article above (p. 872), or in zinc boxes capable of holding 
7 or 8 kg. of the manure mixture. 

In the first experiment (with a mixture of cow excrement and peat) 

4 series of tests were made. In the first series no preservative was 
added, in the secoud 3 per cent of gypsum was added, in the third 3 
per cent of gypsum and 1 per cent of double superphosphate. and iu 
the fourth 3 per cent of gypsum and 1 per cent ofprecipitate." Four 
flasks were used in each series. With 2 flasks the air was drawn over 
the manure and with 2 it was drawn through the manure, 1 flask ia 
each case remaining in the experiment 5 months and 110 months. Ia 
one zinc box the manure was packed close and in the other it was kept 
loose, the experiments with these continuing for 5 months. 

In the second series of experiments a mixture of liquid manure, urea 
solution, and ordinary or acidulated peat having about the composi¬ 
tion of average barnyard manure was treated with from 0.3 to 1 per cent 
of sulphuric acid, 0.5 to 1 per cent of water-soluble phosphoric acid 
(double superphosphate), 0.1 to 0.3 per cent of potassium fluorid, and 
0.3 to 0.0 per cent of potassium chlorid. The preservatives were 
applied either to the mixture or to the urea solution before mixing. 

In the third series of experiments the influence of sulphuric acid 
and of a mixture of organic acids (butyric, eapric, and caproie) either 
alone or combined with caustic lime or carbonate of lime upon the 
denitrification in samples of fresh solid horse excrement to which a 
nitrate solution (0.23 per cent) had been added were tested, the experi¬ 
ment lasting 30 days. 

Other experiments are reported in which the influence of the tem¬ 
perature (room temperature and 30 to 32° O.) on the production of 
ammonia in mixtures of liquid manure, urine, and peat treated with 
water-soluble phosphoric acid, caustic lime, calcium carbonate, and 
butyric acid were tested. The influence of the exclusion of air and of 
a liberal supply of air upon the nitrate nitrogen in fertilizer mixtures 
was also studied, and comparative tests of nitrate of soda and the solid 
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excrement of horses, slieep, anti cows treated in different ways were 
made on oats in pots. 

The principal conclusions of these experiments may he summarized 
as follows: 

(1) The losses of nitrogen and of organic matter in the manure were 
very small when only a small amount of air was admitted into the flasks. 
The longer and more rapidly the air was drawn through, the greater 
the loss of nitrogen, amounting in one case to 42.0 per cent of the nitro¬ 
gen originally present. When the air was simply drawn over the 
manure the loss of nitrogen was still quite large, amounting to 27,6 per 
cent of that originally present. 

(2) The action of preservatives was generally contradictory. When 
air was freely drawn through the flask the loss of nitrogen was not 
reduced by the use of preservatives to the point it reached in flasks in 
which no preservatives were used, hut through which only a moderate 
amount of air was drawn. 

( 3) It appeared that the mechanical condition of the manure exerted 
a more marked effect upon its preservation than chemical preserva¬ 
tives. The latter can he used with advantage only when the former 
has been properly attended to. 

(4) At a temperature of 32 to 34° 0. the loss of nitrogen was consid¬ 
erably greater than at room temperatures. 

(3) Under certain conditions the nitrogen can be converted almost 
entirely into the elementary form. In many of the experiments here 
reported the conditions were such that 42.6 per cent of the original 
nitrogen present was lost in this form, but the loss of ammonia, except 
in the case of the higher temperatures and of addition of caustic lime, 
was comparatively small. 

(6) The setting free of the elementary nitrogen appears to be accom¬ 
plished in 2 ways—by denitrification and by oxidation of the ammonia 
which is formed. In the experiments here reported it was accomplished 
almost exclusively in the secoud manner. Denitrification is favored by 
the free access of air. 

(7) The addition of 2 per cent of caustic lime destroyed the denitrify¬ 
ing power of fresh solid horse excrement in a short time. The addi¬ 
tion of 3 per cent of calcium carbonate aud 0.5 per cent of sulphuric 
acid was without effect in this respect. Three per cent of caustic lime 
and 3 per cent of marl decidedly reduced the denitrifying power of fresh 
solid cow excrement in 24 hours. 

(8) The transformation of the nitrogen of ammonia into free nitrogen 
was due in the main undoubtedly to the action of microorganisms. 
This oxidation was prevented by the use of a sufficient amount of 
superphosphate to combine with all the ammonia formed. When 
smaller amounts of superphosphate were employed the ammonia not 
fixed by the superphosphate was converted into free nitrogen. The 
beneficial effect of small applications of superphosphate in practice 
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may be explained by the fact that the conditions are not so favorable 
to the production of ammonia as in the experiments here reported. 

(9) The almost complete prevention of the loss of nitrogen in the 
free state at ordiuary temperatures by the addition of caustic lime and 
carbonate of lime is undoubtedly due to the destruction of the micro¬ 
organisms producing this change. It may be found desirable in prac¬ 
tice to mix caustic lime or marl with manure in order to prevent the 
loss of nitrogen in the free state and to iusure against the volatiliza¬ 
tion of ammonia by covering the heap with earth. 

(10) In these experiment anmioniacal fermentation was not checked 
by even the largest applications of caustic lime and superphosphate. 
In fact, in most cases it was promoted. It is as also but slightly 
affected by the addition of 1 per cent of sulphuric acid. 

Chemical experiments toward rendering available the phos¬ 
phoric acid of mineral phosphates, F. T. Siiutt i Canada Epptl. 
Farms Bpt. 1*95,pp. 217 , 21*). — Experiments with this end in view were 
commenced iu 1893. These showed that fusion with bisulphate of soda 
rendered a large proportion of the phosphoric acid of the apatite 
soluble. 

u Since 1893 furthei work has l»een done, the details of whnli have not jet been 
published. Tlie^e latter experiments comprise the following: 

(1) Heating together finely ground phosphate and sulphate of soda and treating 
the residue with 2 per cent citric acid solution. The lesults showed that phosphoric 
acid equivalent to 35 to 37 per cent of the phosphate had been dissolved. 

**(2) Ignition of the finely ground phosphate with sodium bisulphate and treat¬ 
ment of the mass with 2 per cent citric acid solution. In this case 50 j>er eent of the 
apatite was found to have been rendered soluble in the acid solution. 

‘•The by-product that was used in these experiments contained only a small pro¬ 
portion of blsulphate, the larger part being sulphate of soda. It did not yield, 
therefore, as large an amount of soluble phosphoric acid as when pure bisulphate 
was used/’ 

Fertilizers (Xeic Jersey Stas. Rpt. 1895, pp. 13-99). —Tliis is practi¬ 
cally an enlarged reprint of Bulletin 113 of the station (E. S. lb, 7, p. 
949), and includes the text of the State fertilizer law; notes on methods 
of sampling and analysis; a discussion of trade values of fertilizing 
ingredients, and of the valuation of fertilizers; home mixing of fertili¬ 
zers; fertilizing value of natural and waste products; available phos¬ 
phoric acid in ground bone; and tabulated analyses and valuations of 
659 samples of fertilizingmaterials, including nitrate of soda, dried blood, 
dry-ground fish, hoof meal, ground bone and tankage, bone, boneblack, 
superphosphate, mineral phosphates, muriate of potash, sulphate of 
potash, kainit, street sweepings, saltpeter waste, snuff sand (tobacco 
dust), hair and wool waste, acid and wood alcohol waste, and duck 
grass, and home-mixed and factory-mixed fertilizers. 

Natural and xca^ie products.—^ In connection with a dietary study conducted by this 
station in a New Brunswick household during the month of January, the total waste 
and refuse of the table and kitchen was collected with the idea and for the definite 
purpose of determining the amount of plant food contained therein. The family 
consisted of 1 man, 1 woman, 4 boys and 2 gLrls, and the wastes collected in 3 weeks 
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amounted to 69.71 lbs. of vegetable matter, and 26.25 lbs, of vegetable and animal 
(mostly animal) matter impossible to separate, a total of 95.96 lbs. Tlie analyses of 
these, just as collected, and the calculated amount for one $ ear, are as follows: 

Composition of table and Kitchen wastes. 



Total 
amount 
per j ear. 

| Water. 

Fat. 

Ash. 

1 

Organic 
matter. | 

Nitro¬ 

gen. 

Phos¬ 
phoric Potash, 
acid. 


i Pounds. 

'Per cent. 

Per ct. 

Per et. 

Peret. ' 

Per ct. 

Per ct. i 

Per ct. 

Vegetable. 

. 1 1.208.31 

84.40 

0.22 

1.83 

13.71 , 

, 0.30 

0.12 

0.54 

Animal (mostly). 

.1 455.00 

1 58.70 , 

13.68 

0.78 

31.52 1 

1 1.64 

2.74 

.30 

Whole product. 

. 1,663.31 

77. 42 

1 

3.90 

4.00 

18.58 

.67 

i -81 

.47 


‘‘[It is calculated that there could] be gathered annually from 20,000 people about 
2,080 tons of garbage, with an analysis and value e<]ual to good barnyard manure. 
By. treating with suitable solvents and drying the residue there could be secured 
3884 tons of fertilizer, worth $14.69 per ton, and over 81 tons of grease, which sells 
for an average of $70 per ton wherever this system is in operation. By cremation 
there would result 83’ tons of ashes, worth $28.53 per ton. . . . 

“The total population of the cities and towns of New Jersey is approximately 
918,722, and the garbage of this number of people would amount to 95,516 tons per 
year, from which could bo manufactured 17,818 tons of tankage, worth $262,180, and 
3,726 tons of grease, worth $260,800, a total of $522,980. 

“ Should all of this garbage be thus manipulated there would be an increase in the 
plant-food supply to the extent of 45 per cent of the tonnage of complete fertilizers 
used in this State during 1894, which could not help but diminish the cost of fertilizers 
to the agriculturist. 

“Furthermore, there would be the direct saving of an amount of money ($5,000) 
more than enough to purchase, at $3.50 per \mifc, all of that costly constituent, 
ammonia, that those complete fertilizers furnished." 

Available phosphoric acid in ground bone .—Determinations of the cit¬ 
rate solubility of phosphoric acid in 23 samples of bones (mostly 
steamed) and of 8 home mixtures containing bone are reported* In 
case of the first the degree of fineness is also given. 

“These studies indicate, first, that on the average more than one- 
fourth of the phosphoric acid in bone is in an available form; and 
second, that both mechanical condition and physical structure are 
factors which influence availability; as a rule, the finer and softer the 
bone the greater the degree of availability 

Examinations were made of 2 samples of bone umnixed and mixed 
with sand in different proportions with the following results: 

Available phosphoric acid in different mixtures of bone* 


Available phosphoric acid. 



Total 

phos¬ 

phoric 

acid. 

Mixture 

1 (0.5 gm. 
bone, 
1.5 gm. 
sand>. 

Mixture 
2 (1 gm. 
bone, 

1 gm. 
sand). 

Mixture 1 
3(1.5gm. 
bone, 1 
0.5 gm. 
sand). 1 

! 

Pure 
i bone 
(2 gm.). 

Steamed bone. 

Percentage of total phosphoric acid available.. - 

Button bone. 

Percentage of total phosphoric add available... 

Per cent. 
26.92 

25,42 

Percent . 
13.76 
51.10 
10.14 
39.00 

i 

Per cent. 
13.06 
4S. 50 
8.03 
35.30 

Per cent. 
12.15 , 
45.10 
7.60 
27. 70 

Percent. 

, 10.11 

1 37.60 

6.44 
! 25.30 
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“Both of the samples show a high percentage of available phosphoric acid in the 
original bone, but it will be observed that as the amount of bone in the mixture 
decreases the aznonnt of a\ ailable increases. In the steamed bone it increases from 
37.G per cent when 2 gm. .ire used to 51.1 per cent when but l gin. is used. In the 
button hone it increases from 23." per cent when 2 lira, are used to 39.0 per cent 
tv hen J gm. is us»*d. While this does not prove that no influence on solubility is 
exerted by the other materials in the mixture, it does pro\ e that the quantity ot 
bone taken for analysis has a decided influence upon the percentage of citrate solu¬ 
ble that may be obtained/" 

Fertilizer control; H. B. Battle {Xorth Carolina Sta. Ept. 1695, 
pp, IX-XT/i, —The number of brands of fertilizers sold in North 
Carolina in 1895 was541, classified as follows: Simple superphosphates 
105, superphosphates with potash 36, ammoniated superphosphates 330, 
ammoniated superphosphates without potash 11, kainit 3S. miscellane¬ 
ous 21, Of these 541 brands 181) were made in Virginia, 137 in North 
Carolina, 06 in South Carolina, SS in Maryland, and the rest iir other 
States, including Missouri, New York, Pennsylvania, Massachusetts, 
New Jersey, and Delaware. The relative amount of fertilizers manu¬ 
factured in North Carolina has steadily increased since 1880. At that 
date only 6.38 per cent of the fertilizers used in that State was manu¬ 
factured there: in 1*95. 44.24 per cent. 

The following table shows the average actual and guarantied compo¬ 
sition of the principal classes of fertilizers sold in the State from 1S90 
to 1895, inclusive: 


Composition of fertilizers on sale in Xorth Carolina, 1^90-9 


Km<l of ifitili/er. 


Year. 


Available plios- 
plioih* acid. 


Found. 


Guaran¬ 

tied 


Ammonia 


Potash. 


Found, Found. 




Per cent. 

P* r etui 

Per cent. 

Per cent 

Per cent. 

Per cent. 


3890 

12.92 

32 25 


. 


. 


1*41 

12.21 

12.06 


.......... 



Acid phosphates. 1 

1802 

1W* 

12.23 
32.92 

12 01 
12 04 






1*94 

12 73 

32 00 






180.1 

H 29 

12 21 


... 




1*90 

12 04 

10 00 



1.77 

1.42 

| 

1*01 

11 17 

10. 29 


_ . . _ . __ 

1.60 

1 50 

Add phosphates with potash .. 

1*92 
384» 

11 22 
19 38 

9 97 

9 60 



2.06 
1.7* | 

1.53 

1 2.40 

1 

1*94 

11.27 

9 77 



1.77 

1.47 

I 


10 78 

9.32 


.......... 

2 02 

1.93 

1 

i*im 

9 11 

8 53 

2 41 

2.29 

2 02 

1,71 

I 

1891 

S 11 

8,24 

2.59 

2.31 

2 20 

1.88 

Ammoniated superphosphate 4 * 

1*92 

* 70 

8.10 

2.83 

2.46 

2 65 

2.12 

v ith potash., 

3*9.1 

8.37 

8 05 

2.19 

2 47 

2.50 

1.97 

1*94 

9.04 

*. oc 

2. *5 

2 76 

2 Cl 

2.21 


1*93 

8. *4 

7.78 

3.26 

d.05 

2.91 

2.45 


The decomposition of organic matter and the humus compounds as related 
to the culture of the soil, E. Wollny {Me Zerseteung der organisehen Stoffe and die 
Humusbihlungen mit li8dsieht auf dit Bodencultur. Heidelberg: <\ Winter , 1897, pp, 
479, figs, Z2), —As Rtated in the preface, the attempt is made in this treatise to iliscnss 
in a systematic manner the results of all important investigations on the processes 
and products of the decomposition of organic matter with a view to enunciating the 
fundamental principles necessary to the rational management and use of the many 
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organic materials employed in agriculture. In carrying out this design it lias been 
necessary to treat the subject not only from the chemical point of view, but also 
from the standpoint of bacteriology, plant physiology, and physics. For this reason 
the treatise will prove valuable to the hygienist, geologist, and others as well as to 
the tiller of the soil. 

Although the work is very voluminous and exhaustive, and will appeal most 
strongly to the investigator or advanced student, the author has succeeded in stat¬ 
ing fundamental facts and principles so clearly that it will prove useful to the less 
scientific reader. 

The scope and character of the work is indicated by the following list of ttic sub¬ 
jects treated: 

(1) The chemical and physiological processes involved in the decomposition of 
organic matter, including the chemical transformations; the role ot*tho lower organ¬ 
isms and of animals in this decomposition; morphology, occurrence, distribution, 
and conditions of growth of the microorganisms to which the decomposition is due; 
the conditions under which the decomposition of organic matter takes place; and 
the character of decomposition processes as they occur in nature. 

i2) The products of the decomposition of organic matter (humus compounds), 
including the source and nature of the humus of the soil; classification, and chem¬ 
ical, physical, and other properties of the various humus compounds; and the influ¬ 
ence of hnmus on the fertility of soil**. 

(3) Artificial means of controlling the decomposition of organic matter, including 
the alteration of the physical and chemical properties of the soil, the handling and 
management of organic manures, and the preservation of feeding stuffs. 

The improvement of light lands by green manuring (New Jersey Sian.' Itpt. 1X95, 
pp. 113-11 /i).—This is a brief report of progress in experiments, one of which was 
commenced in 1893 at Allaire and the other in 1X94 at Moorestown (E. S. it., 7, p. 668). 

Naturally occurring fertilizers, F. T. Siiutt ( Canada Exptl. Farms Itpt . 1805, pp. 
206-813). —Analyses of 17 samples of muck, 4 of mud, 1 of fern litter (bracken), and 
5 of moss litter are reported, together with notes on the fertilizing value of these 
substances and of green manures. 

On dolomitic marl, A. Mayer (Jour, handle25 {1897), No. t, pp. 9-12). 

Night soil ( VEiujruls, 13 ( 1807 ), No. 11, pp. 3,25,336). 

Green manuring, B. Dyer (Jour. Boy. Agl. Soc . England, ser. ;7, 7 (1806), TV. No. 38, 
pp. 773-170). 

A new process for preserving barnyard manure, C. 1 )csserk ( Chron . Agr. Cant . 
Vautl, 10 ( 1897), No. 2 , pp. 34-37 j. 

Loss in weight of barnyard manure during the process of rotting, \V. Saun¬ 
ders (Canada Exptl. Farms 1tpi. 1805, p. 42). —Four tons (8,000 lbs.) of a mixture of 
equal parts of horse manure and cow manure placed on boards under a shed was 
turned and weighed every month for i) month**. At the end of that time the weight 
was reduced to 2,600 pounds. 

Industrial fertilizers, F. T. Siiutt ( Canada Exptl. Farms Itpt. 1S95, pp. 214-219).— 
Analyses of shoddy waste, tankage, slaughterhouse offal, basic phosphate of lime 
and potash, and ground ax>atito are reported, with a discussion of their fertilizing 
value and notes on the preparation of available phosphoric acid from mineral phos¬ 
phates and the x>reparation and use of superphosxihates. 

Fertilizer analyses of the North Carolina fertilizer control, II. B. Battle 
(North Carolina Sta. Itpt. 1895, pp. 1-35). —A reprint of Bulletin 111 of the station 
(E. S. E., 7, p. 111). 

Analyses of commercial fertilizers, F. W. Woll { Wisconsin Sta. Bui. 53, pp. 4).— 
Tabulated analyses and valuations of eleven fertilizers inspected under the provisions 
of the State fertilizer law of 1895. 

Inspection of commercial fertilizers, E. C. Kepzie (Michigan Sta. Bpt. 1S95, pp. 
385-33$). —A reprint of Bulletin 112 of the station (E. S. R., 6, }>. 401). 

Biology of phosphates (L'Engrais, 13 (1S97), No. U, pp. 328, 329). 



FIELD CROPS. 881 

The phosphates of L*H6rault, A Hi'j;i.m { Ann. Atjron .. < isn; ), Xo. pp. 

Thomas slag, L. Grandeav i Ann. Sti. Ayron., ISOh f IT. Jo. ilih-4?b . 

Nile cultivation and nitrates, J. II. Tt lieu i Jour. Roy . Sot. England, str. 1 , 

7 IT, JYo. AS, pp. Ol7-h,>7). 

On the injurious effect of nitrate of soda, P. Wa^mjr ( Dad. la/utn . Frem. 74 
(1S07\ Xos. l?,pp. 11 j , J? 7/*; !«?, p. lh?.fiyf>. . . 

FIELD CBOPS. 

Experiments with crimson clover to study the influence of 
time of seeding ( Xetc Jersey fttas. Itpt. pp. 110-121, ph. h } .— 
Crimson clover seed was sown at the station on a heavy clay loam 
August 4,13, 29, and October 1, and on a farm near Moorestown, New 
Jersey, on a coarse sand to sandy loam July 11. 21, August 4,18, Sep 
tember 14. 20, 21, 22, 29, October 1 and 23. The weather during the 
fall was dry and hot. Cuts are given of specimen plants of different 
sowings. In the cooperative test the sowings of August 4 harrowed 
in on pea vines turned under, and of August 18 lianowed in among late 
tomatoes, weie most satisfactory. The experimenter states that in the 
latest sowings a large percentage, perhaps a majority, of the plants had 
stems devoid of luanches. 

Experiments with corn, 1896, J. F. Dtggaii \Alabama ('allege 
tita. Bui. 71, pp. 301- —Owing to drought the yields were light in 

all experiments of the year on upland soil. 

Fourteen varieties were tested, and a table shows for each variety 
the number of pounds of thoroughly dry unslmeked com required for 
3G lbs. of shelled corn, the percentage of grain in the unshneked corn, 
and the yield per acre of shelled corn. St. Charles (a white variety), 
Early Mastodon, and Blount Prolific gave the best yields—23.1, 22.7, 
and 22.3 bu. x»er acre, respectively. A table shows comparative pro¬ 
ductiveness of 39 varieties tested from 3 to 2G times in the Southern 
States, the leading varieties being Cocke Prolific, Mosby Prolific, Cal¬ 
houn Bed Cob, St. Charles, and Mammoth White Surprise. The 8 
southern varieties averaged 17.2 bu. per acre and the 0 northern varie¬ 
ties 21 bu., and in a comparative test of seed from different latitudes 
both varieties used gave slightly larger returns with seed from Illinois 
than from southern-grown seed. The detailed results are tabulated 
for an experiment on ninth-acre plats to test the nse of kernels from 
different parts of the ear as seed, and a summary is given of similar 
experiments at other stations. 

The differences in yield were very small. Butt kernels from 4 ears 
produced an average yield of 2.439 grains of corn per plant, tip kernels 
2,187 grains, and middle kernels 2,092 grains. The compiled results 
agree with those of the year’s experiment at the station in placing butt 
kernels fir^t, tip kernels second, and middle kernels third in produc¬ 
tiveness. 

173G1—No. 10-4 
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Various distances of planting were tested, and the yields are tabu¬ 
lated. “ In this dry season the yields were practically the same whether 
the distance between single plants in rows 5 ft. apart was 3 or 4 ft.; a 
distance of 2 feet in the row greatly reduced the yield.’' 

On “saudy branch bottom land” 420 lbs. of crushed c'otton seed per 
acre gave an increased yield of 3.1 lbs. over 180 lbs. of cotton-seed meal; 
and on land of this character which had borne 2 crops of weeds the 
yield was 2.8 bu. less per acre when the dead weeds were burned than 
when they were plowed under. 

‘‘The yield of giain was leas when the entire stalks were cut and cured before 
pulling the ears and also less when topping was practiced than when the plants were 
not disturbed before gathering the ears. Financially, topping was unprofitable, 
and the profit in harvesting the entire stalks was doubtful where no shredder uas 
available to prepare the stalks for feeding and when corn was valued at 45 cts. per 
bu., and stalks at 25 cts. per 100 lbs.” 

Tlie author believes that the loss in grain caused by stripping the 
blades makes the process unwise unless the price of fodder is high and 
that of corn low; and that the labor could be more profitably employed 
in making hay than in pulling fodder. 

Fertilizer experiments with com on muck land, C. D. Smite: 
(Michigan Sta . Iipt 1S95, pp. 116-122 ).—ISTotes and tabulated data are 
given for two experiments, one at the station and the other on a farm 
in Van Buren County. 

In the cooperative experiment 15 plats varying in size from 1 to 3 acres 
were used, alternate plats being left unfertilized. The fertilizers used 
were a complete fertilizer, calcined marl, sulphate of potash, nitrate of 
soda, dissolved bone, unleached ashes, and barnyard manure. At the 
station S eighth-acre plats were used, one serving as a check and the 
others being manured about as in the cooperative experiment. Vari¬ 
ous factors—late application of fertilizers, unfavorable distribution of 
rainfall, inequalities of soil, and frost injuries—operated against the 
perfect success of the experiments. 

“In the larger experiment, where the fertilized and unfertilized plats alternated, 
the yield from each of the fertilized plats was greater than the average yield from the 
unfertilized plats upon either side of it, showing apparently that all of the ferti¬ 
lizers produced beneficial results. The largest yield in the series was obtained from 
the plat fertilized with sulphate of potash. On this plat of 2 acres, ux^on which 
was sown 500 lbs. of the above fertilizer, there was a gain of 2,770 lbs. of ears, an 
increase in yield of nearly one-third, over the adjoining plats. The superiority of 
this plat was very evident to the eye while the com was growing and after it was 
cut while it stood in the shock. In the trial on the Station farm the plat receiving 
this fertilizer also did well aB compared with the plats immediately adjoining, 
though some of the other plats on better soil surpassed it in yield. The ashes in the 
smaller experiment seem to have given better results than in the larger trial. In 
the latter they were somewhat coarse and lumpy and in the former perfectly dry. 
The barnyard manure gave poorer results than might have been expected, owing 
perhaps to the dry season and the lateness of application. The good results obtained 
in each ease from the mixture of fertilizers is worth noting.” 



FIELD CROPS. 


883 


None of the fertilizers applied were financially profitable this first 
year, but the author considers that they were applied too late in many 
cases, or at too high a rate. The residual effect is to be determined by 
a repetition of the experiment. 

Field experiments with fertilizers (Xeir Jersey Stab. Ept 1^95, 
pp. 99, 100). —The author summarizes the results of previous work as 
follows: In 9 of the 13 experiments with corn, applications of super¬ 
phosphates and potash singly or in combination were followed by 
increased yields. Potash seemed to be particularly effective. In 2 
experiments on light, sandy loams nitrogen was shown to be needed. 

In experiments with oats on soils of medium fertility applications of 
phosphoric acid and nitrogen, especially of the former, were beneficial. 
These 2 elements were also the most useful in 11 experiments with 
wheat and rye. 

With potatoes the results show benefit from both commercial ferti¬ 
lizers and barnyard manure. Potash, as muriate, infiuenced the yield 
most noticeably, and as sulphate it improved the quality of the tubers, 
with a slightly lower yield. Complete chemical fertilizers were more 
profitable than barnyard manure or nitrogen, phosphoric acid, or potash 
alone. 

Grasses and forage plants of the Dakotas, T. A. Williams (U. 
S. Dept Ayr., Dir . of Agrobtoloyy But 0, pp. 17, figs. 11). — This bulle¬ 
tin includes an introductory discussion of the forage conditions in the 
Dakotas, with notes upon the native grasses, the irrigation problem, 
and conditions in the artesian basin. A list is given of the grasses 
and other plants of the Dakotas which are or may he of importance as 
forage, the plants being arranged alphabetically under their scientific 
and common names, and described under the common names. The 
grasses and forage plants collected or observed in the Dakotas in 1896 
are classified by families. 

Essex rape and crimson clover, H. II. Horton (Xeic Jersey Stas . 
Ept 1^95, pp. 121, 122).—This is a report of a cooperative experiment 
conducted at Chester, New Jersey, on a sandy loam, with clayey sub¬ 
soil, and in a medium state of fertility. Oats had been grown on the 
plat in 1892, followed by fallow in 1893 and the early part of 1894. 
The seed was sown June 8, after an application of 400 lbs. per acre of 
equal parts of ground bone and muriate of potash. In August and 
September the weather was very dry. The yield, calculated from 1 sq. 
rod, was 11 ^ tons per acre. An analysis (food and fertilizer constit¬ 
uents) is given of the rape. The crimson clover seeded with the rape 
was rather an uneven catch. 

Report of the agriculturist, C. D. SmiTH (Michigan Sta. Ept 1895, 
pp. 104-125). —Notes are given on forage crops, barley, rye, and rape 
grown at the station; culture and varieties of millet; seeding to grass 
and clover; fertilizer experiments with corn on muck land (see p. 882); 
and crops grown for 5 years on plats without manure. 
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Lnthyrm sylrestris kva* been grown with fair success at the station 
for several years, but it has been found by feeding tests that both 
sheep and cows show a deckled distaste for the forage. JSheep con¬ 
fined upon pasture composed principally of the plant lost weight, and 
cows fed in the stable lost in weight and in production of milk and of 
butter fat when either the green or ensiled forage was fed as part 
of the ration. 

Six varieties of wheat were selected in the fall of 1894 as most pro¬ 
ductive of the varieties grown at the station in previous years. These 
were planted on acre plats of u fairly uniform” soil and on smaller plats 
of muck soil; and were compared with Dawson Golden Chaff from 
Ontario, and Ourrell from Kansas. The Dawson Golden Chaff was 
grown on an 8-acre tract adjacent to the first series of plats. This 
variety proved most i)roductive on both soils at the station and ujxrn 
farms of nearly all of IT cooperative experimenters reporting; but “it 
is almost or quite universally infected with stinking smut.” 

A study of a rotation for dairy farms (Xeic Jersey IStits. Ept 
pjp . 116-118 ).—Previous work in this line was reported in the Annual 
Report of the station for 1894 (E. IS. It., 7, p. 680). The rotation con¬ 
sisted of (1) field corn, seeded to crimson clover in July or August; (!2) 
crimson clover followed by fodder corn, and the land seeded to rye; (3) 
rye fodder, followed by oats and peas, seeded to red clover and timo¬ 
thy; and (4) hay. 

The yields and composition (food and fertilizer constituents) of the 
third-year crops, grown without manure, on an acre plat are given. The 
amounts of food materials obtained and fertility removed are shown in 
the following table: 


Food matt rials produced and fertility removed durentj the first three years of 9otation. 



Crude | 
fat. 

Crude 

hbei. 

Crude 

protein. 

Crudo 

asli. 

Gut- 

boliy- 

drates. 

Nitro 

gen. 

Thus- 

phork 

mid. 

Potash. 


Lbs. 

Lbs 

Lbs. 

Lbs. 

Lbs. | 

1M. 

Lbs. ^ 

1M. 

32.2 

Field corn, 1893. 

100 7 

038.5 

341.0 

174 8 

2,127.7 j 

54.5 

20 4 

Crimson clover ) 

Fodder <*orn.. 5 1894 . 

' 237. G 

i 

108.1 

009.3 

439.0 

4,092 4 

S 70.8 
i 75 0 

19.5 

25.1 

42 7 
44.0 

Fodderr\e ... ? 

Oats amt peas j 1895 . 

170.2 

440.1 

569.6 

335.1 

2 693 0 

S 27 3 
) 01 8 

17.3 

29.8 

44. H 
52.8 

Total. 

I 008.5 

1,192.7 

820.8 

968.9 j 

| 9,783.7 

"~20l7T 

; 118 1 

210.9 

Less amount added in fertilizer.. 




24.1 ] 

| 140.3 

10 L. 0 

Amount removed. 




1 


207.3 

_22. o 

! 

105.3 


“The above tabulation of the amounts of fertilizing constituents 
added and removed thus far in the experiment shows that more phos¬ 
phoric acid has been added than removed, while the amounts of nitro¬ 
gen and potash removed were much greater than the amounts added.” 

Canadian cereals at the World’s Columbian Exposition, >\ T. Shutt ( Canada 
Farms Ept. ZS9S, pp. 226-232 ).—Analyses (food constituents) nre given of 
Canadian grown grain as follows: 49 samples of wheat, 12 of oats, 20 of barley, and 
3 of buckwheat. 
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The author states that Canadian oats were characterized by a heavy kernel, a low 
percentage of moisture, a high content of albuminoid*., and a large percentage of fat. 

Field experiments with small grains and roots, W. Saunders (Canada EjptL 
Farms Iipt. 1*95,pp. 5-41\. —Among the experiments conducted in 1895 were variety 
tests of peas and sugar beets, and variety and fertilizer tests with wheat, barley, 
oats, corn, mangels, turnips, carrots, and potatoes. 

Alsike clover l Michigan St a. Rpt. IS95, p. GhS). —A reprint of Press Jinlletin 7 
of the station, giving brief notes upon culture and uses of this crup. 

Culture of cowpeas, J. G. Smith (Florida Farmer and Fruit Groictr , 9 \1*0 7), 
Xo. 14, p. 211). 

On the forage crops in the Domain of Fraux, R. BoriLHAC » Jnn. JyronS3 
(ISO ?), Xo. 3, pp. 07-11,, >. 

Notes on Lathyrus sativus, with a comparative review of the poisonous 
properties of some allied leguminous plants. R. MoDotmall t Tran*, and Prov . 
Boi. Soc. Edinburgh, 20 ( 1805), II, pp. 301-317). 

Millet, A. A. Crozier (Michigan St a. Itpt. ISO,?,pp. 401-470 —A reprint of Lnlleti n 
117 of the station (E. S. R., 6, p. 715), with a supplementary chapter on Korean mil¬ 
lets and additions to the list of names. Many of the illustrations given in the orig¬ 
inal bulletin are omitted in the reprint. 

Potatoes, L. R. Taft and U. V . Hedrick ( Michigan sta . Iipt. 1*05, pp. t, .— 

A reprint of Bulletin 119 of the station (E. R. S., 7, p. 297 >. 

Rape as a forage plant, C. D. Smith and F. B. MruroRD \ Michigan sta. Itpt. Is*?:, 
pp. 365-370).— A reprint of Bulletin 114 of the station »E. S. 1L, ti. p. 632). 

Types of tobacco and their analyses, F. B. C'uipenter {Xorih Carolina sta. Iipt. 
1807, pp. ,l,jl-,ihC ).—A reprint of Bulletin 122 of the station tE. S. R., S, p. 221). 

Practical suggestions in refeience to systematic and economical methods of 
using barnyard and chemical manures t Xt w Jersey Stas. Itpt. 1S07, pp. 102-10? ).— 
In this article the author gives some practical suggestions in the application of 
barnyard and commercial manures in 6 proposed rotations. 

Tobacco, J. Craig ( Canada Ejrptl. Farms Iipt. lS95.pp. l.lo-l —Notes are given 
on 16 varieties of tobacco tested in 1895. and also a report on tbe value and qualities 
of 25 varieties of tobacco grown on the experimental farm in 1894, with a classifica¬ 
tion of the difierent varieties according to their adaptability for cigars, smoking 
and chewing tobacco, and cigarettes. The yields of dried leaf for the 32 varieties 
in 1895 are tabulated. 


HORTICULTURE. 

Field experiments with fertilizers (Xeir Jersey Pitas. Kept. ISOo, 
pp. 100-102 ).—The methods used and the results secured in these 
experiments were given in detail in previous reports (E. 8. It., 7, pp. 
082,683 3 080). The present report gives a summarized statement of 
the results with different crops. 

ISiceet potatoes .—Commercial fertilizers used alone were found to be 
more profitable than barnyard manure alone, satisfactory crops having 
been obtained with the former. The two combined gave better results 
than barnyard manure alone. On sandy soils the addition of nitrogen 
to the commercial fertilizers and the use of barnyard manures increased 
the yield of sweet potatoes, but j*educed their quality materially. On 
the best sweet-potato soils the use of nitrogen with commercial ferti¬ 
lizers, either as nitrate of soda or as dried blood, was unprofitable. 

Early tomatoes .—Experiments with tomatoes were conducted on soils 
well adapted to their growth. ^ itrate of soda was more profitable 
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than either commercial fertilizers or barnyard manure used alone, and 
gave nearly as good results. It was found better to apply the nitrate 
in two portions than to apply the whole quantity at once. 

Peaches. —This experiment has been carried on for 11 years on soil 
well adapted to fruit culture. Manuring a peach orchard was found 
to be profitable. The period of profitable bearing of peach trees was 
extended by manuring. Complete fertilizers, whether commercial fer¬ 
tilizers or barnyard manure, were better than those containing a sin¬ 
gle fertilizing ingredient or a combination of two. The commercial 
fertilizers were more profitable than barnyard manure. 

Strawberries. —In 3 experiments on soils well supplied with mineral 
fertilizers a strong top-dressing of nitrate of soda was found very 
profitable. 

Edible fungi, L. M. Underwood {Alabama College Sta. Bui. 73, pp. 
337-316, figs. 5).—Popular notes are given on mushrooms and their 
uses, and descriptions of 2 of the most common edible mushrooms 
growing in Alabama. The species described are Agaricus eampestris 
and Amanita eicsarea. The author has drawn up contrasting char¬ 
acters by which poisonous Amanita muscaria , or fly agaric, may be 
readily distinguished from the edible A. cwsarea. Brief notes are also 
given on the puffballs, and some of the more important American 
bibliography relating to mushrooms is mentioned. 

Experiments with mulching, B. D. IIalsted (New Jersey Stas. 
Rjpt. 1895, pp. 317, 318). —Experiments were conducted to test the 
value of mulching for eggplants, peppers, cucumbers, and tomatoes. 
The eggplants gave a gain of 6G.G6 per cent in favor of the mulch, 
peppers 12.95 per cent, and tomatoes 11.30 per cent, while with cucum¬ 
bers there was a loss due to a poor stand of plants but a gain of 4.52 
per cent in keeping quality. 

Fruit statistics, A. T. Jordan (New Jersey Stas. Ppt. 1895, pp. 151- 
167)-.— The report is based on a frnit census taken by the State Sta¬ 
tion in cooperation with prominent horticulturists of the State. The 
object of the census was to learn the extent of commercial fruit grow¬ 
ing, the methods used by practical men, and their successes and failures. 
The results of the work are to be given more in detail later. Some of 
the more general results are given below. 

Total areas and their distribution. —One-tenth of all the farmers of 
the State are engaged in commercial fruit growing. Over 40,000 acres 
are devoted to this industry. The acreage in peach exceeds that of all 
other fruits taken together. The apple has the next greatest acreage; 
and that of the others in the order of rank are strawberries, pears, 
blackberries, raspberries, grapes, currants, cherries, gooseberries, 
quinces, and plums. The State is divided into northern, central, and 
southern sections, and the total acreage is given for each fruit in each 
of the S sections, fruits recently set, etc. A table is also given show- 
mg -or the different counties the average acreage of each fruit under 
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tlie control of one man. A discussion of the peach, industry shows 
that the -"peach belt r is rapidly extending northward. 

The general character of noils devoted to fruit growing. —The southern 
section consists principally of sandy or gravelly soils. The soils of the 
ceutral section are about equally divided between clayey and the sandy 
classes. The northern section leads in mountain soils, but has nearly 
an equal amount of both sand and clay soils. 

Kinds and varieties of fruits grown. —A list is given of the leadiug 
varieties of each fruit for each of the 3 sections of the State. A far¬ 
ther discussion of this question is reserved for a future bulletin. 

Does Jr nit growing pay /—The percentages of fruit growers who think 
fruit growing is profitable are as follows: Northern section, 77.0; cen¬ 
tral, 70; southern, SI. 

Brief statistics are given on methods of preparing fruit for market 
and methods of selling fruit. 

Field ea^eriments with fertilizers upon peach trees, S. S. Voor- 
hees (New Jersey Stas. Bpf. 1SU5, pp. Itff-llth .—These experiments 
are in continuation of previous work {E. S. E., 7, p. 0X0). The plan, 
object, and conditions under which they are conducted are restated. 
Progress is reported upon them, but definite conclusions are reserved 
until their completion. 

The orchard was divided into 3 plats. One was unmanured. The 
other 2 received muriate of potash, with nitrate of soda and bone- 
black in one case, and ground bone and ground fish in the other. The 
quantities and cost of the fertilizers applied and the yield and value of 
the crops in 1895 are tabulated, and a summary is given of the yield 
and value of all crops harvested to date. The yield in 1893 was much 
greater on the fertilized plats. The results of the experiments up to 
the present time seem to indicate that the more slowly available forms 
of nitrogen and i>hosphoric acid, ground bone, and ground fish give 
the best results. 

Failure of pears to mature, B. D. Halsted {Seic Jersey Stas. 1Rpt. 
1895, pp. 300, 301 ).—Au investigation was made of complaints of the 
failure of pears, particularly of the Keifler variety, to mature their 
fruit. Several reasons combined to bring about this result. Among 
them are mentioned the dry weather of the summer and autumn, the 
lack of proper pruning, and the overloading of trees. There was con¬ 
siderable leaf blight present in many trees, and this may have assisted 
somewhat in the trouble. 

Report of horticulturist, J. Craig- (Canada Erptl. Farms Bpt. 
1895, pp. 75-180, jigs. 11 ).—ivotes are given on the shipment of perish¬ 
able fruits to England and the development of the fruit industry 
throughout the Domiuion. An elementary treatise is given on the 
apple, its methods of culture, time and directions for planting, care of 
the fruit, etc., with descriptions of varieties for planting. The blossom¬ 
ing period for apples, pears, plums, and cherries is given for the different 
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parts of tlie Dominion. Notes are given on varieties of plums, rasp¬ 
berries, blackberries, and strawberries. 

Some experiments are reported on the use of the sand cherry (Prunus 
pumiht) as a stock for Morello cherries. Doth for grafts and budding 
it proved unsatisfactory. When the sand cherry was crown and stem 
grafted upon American plum stocks, the union and growth secured 
were very satisfactory. 

Extended variety tests of squashes were conducted in which the 
yield, size, appearance, and productiveness of 56 varieties were ob¬ 
served. The varieties recommended as best are Early Golden Bush, 
England Vegetable Marrow, New Pineapple, and Perfect Gem; of 
winter varieties, Hubbard takes the lead, although Bay State gives 
promise of beiug a useful variety. Butman proved of considerable 
merit ou account of its keeping qualities. 

Experiments with fertilizers on cranberries (Kew Jersey Stas . 
Rpt 181) J, pp. 110-11 ?).—The objects of these experiments were “to 
study (1) the effect of different forms and kinds of fertilizer constitu¬ 
ents upon the yield and quality of fruit, and (2) whether additional 
plant food would exert any influence in preventing cranberry scald.” 
Outlines of the experiments are given with a description of the condi¬ 
tions under which they are conducted, and tlie plan of the plats with 
the amount and kind of fertilizers applied to each, lteports are given 
for the seasons of 1894 and 1895. Unfavorable weather conditions 
prevented the best results being obtained. In neither season were 
favorable results obtained m preventing scald. 

In one of the bogs used in these experiments, the application of fer¬ 
tilizers gave very little increase in yield of berries. In another bog the 
greatest increase was obtained with ground bone and muriate of potash, 
and with nitrate of soda, acid phosphate, and muriate of potash. The 
next greatest increase was with acid phosphate and muriate of i>ot- 
ash. A slightly smaller increase was obtained on plats fertilized with 
nitrate of soda and acid phosphate, with nitrate of soda and muriate 
of potash, and with ground bone and sulphate of potash. A still 
smaller increase attended the use of acid phosphate and muriate of 
potash singly. The least increase was with nitrate of soda and plaster 
used singly. An application of lime gave no increase. The use of 
ground bone and kainit was decidedly injurious, causing an excessive 
growth of vine with but little fruit. A more detailed report of these 
experiments is to be given later. 

Notes on mushrooms ( Gardening , 10 (1897), Xo. 941, p. lit),— Popular notes are 
given on mushroom culture. 

Pruning tomatoes, D. D. Swaktlcv (Florida Farmer and Fruit (h'owrr , ft (1897), 
No, 13, pp. Ml* Xft?). 

Variety tests of vegetables, flowers, etc., S. A. Bedford (Canada Mxptl. Farms 
Fpt. ms, pp, report ib given of the > ear's tests iu Manitoba of varieties of 

carrots, com, peas, cabbage, cauliflower, onions, celery, beets, lettuce, beaus, rad¬ 
ishes, tomatoes, cucumbers, peppers, asparagus, herbs, eggplant, spinach, tobacco, 
gladioli, roses, cannas, dahlias, and many other flowers aud bulbs. 
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Variety tests of vegetables in the Northwest Territories, A. Mackay (Canada 
Lxptl. rarrns Apt. IW, pp. A4u- r —Reports are given of variety testb of {potatoes, 
turnips, mungel-wurzels, carrots, sugar beets, artichoke, asparagus, beets, beaus, 
celery, table carrots, sweet corn, cucumbers, < itrons, cabbage, cauliflower, lettuce, 
muskmeloiib, watermelons, parsnips, kale, onions ^transplanted and sown in open 
ground*, peas, parsley, radishes, spinach, rhubarb, table turnips, and miscellaneous 
annual and perennial flowers. 

Variety tests of vegetables and fruits, W. M. Blau: t Canada Lrpil. Tat ms Apt. 
180 7, pp. 2?n-'77 —Reports are given on test^ conducted in the maritime pro\inces 
of 6 varieties of beans, 6 of muskmelons, 2 of watermelons. * of cucumbers. 8 of 
onions, 4 of parsnips., 5 of t arrots, 5 of beets, 5 of sweet com, 15 of gardi n peas, 5) of 
radishes, 17 of tomatoes, 9 of lettuce, 15 of cabbage, 13 of cauliflower, 17 of celery, 

3 of asparagus, 2 ol hops, 6 of tobacco, 14 of straw berries, 9 of grapes, 11 of euriants, 
15 of gooseberries, 10 of raspberries, I of black r tspberries, 3 of blackberries, and 
several of dwarf Junebernes and notes on the fruiting of 10 \arieties of apples, 9 of 
cherries, and 8 of plums. 

Variety tests in British Columbia, T. A. Siiarpe \Canada Kj ptl. Annas Apt. 
180J , pp. ,187-411, fig. 1 ).—A report is given of \ ariety test-* of apples, pears, i>lums, 
cherries, peaches, nectarines, apricots, mulberries, quinces, figs, medlars, filberts, 
grapes, currants, gooseberries, Juueberries, blackberries, raspberries, straw Itemes, 
garden peas, beans, sweet corn, table turnips, carrots, beets, parsnips, ladishes, 
cabbage, cauliflower, onions, tomatoes, squashes, pumpkins, asparagus, paisley, 
celery, lettuce, muskinelons. and cucumbers. 

Vegetable novelties and notions, L. R. Tai i, II. P. Lladdi n, and 1 . 1\ Hed¬ 
rick (Michigan *s ta. Apt. P0J,pp. JS7-J48).— A reprint of Bulletin 120 of tbe station 
(E. 8. R., 7, p. 302;. 

Trucking in the South, M T . 1\ Massey and H. B. Baulk \Xorih < arolina Sta. 
Apt. lsOJ, pp. J0-9J ).—A reprint of Bulletin 112 of the station (E. K R., 7, p. 404). 

Report of the horticulturist, J. T. SxiNbox [Arkansas rta. Jtnl, 43, pp. ?J-105 ).— 
A report is given of variety tests at the station and elsewhere of strawberries, rasp¬ 
berries, grapes, peaches, and apples. Notes are also given on the choice of location 
and soil lor these different fruits and the hest methods of planting and training to 
bo followed. 

Report of the horticultuiist, L. R. Taft ( Michigan Sta. Apt 189J, pp. 1J9-170 ).— 
A resume is given of the work done by the department at the station and at the 
Booth Haven Substation during tbe year. Variety tests and investigations on insec¬ 
ticides. fungicides, and commercial fertilizers have been continued, and an irrigation 
plant for the fruit and vegetable garden has been established. 

Heating greenhouses, L. R. Taft (FloristS litchange, 0 (1897), JSo. 11 7 pp. J3J~JJ6). 

Irrigation of garden crops, B. L>. Halstkd (A><r Jtneij Stan. Apt 1S9J, pp. JOB- 
SI ?).—Reprinted from Bulletin 115 of the stations ^E. 8. E., 8, p. 1271. 

The apple orchard, L. R. Taft [Michigan Sta. Apt. l6U~ 1 pp.611-*n}7.figs.J ).— 
Reprinted from Bulletin 124 of the station (E. 8. R., 7, p. 303 *. 

Russian cherries, U. P. Heiarii k (Michigan Sta. Apt 1S0J,pp. hil-+l43 ).—Reprinted 
from Bulletin 123 of the station (E. 8. li., 7, p. 305;. 

Fruits at the substation, T. T. Lyon ( Michigan Sta. Ajd. ISO 7, pp. 400-JJ2). — A 
reprint of Bulletin 118 of the station (E. 8. E., 7, p. 214). 

Cultivation of the peach tree, W. F. Ma^ey and G. McCarthy (Xorth ( arolina 
Sta. Apt. 1S9J,pp. 2S5-315,figs. 3 ?).—A reprint of Bulletin 120 of the station tE. S.R., 
8, pp. 50,68). 

Native plums, U. P. Hedrick (Michigan Sta. Apt. ISOJ.pjy. 6JG-€4u ).—A reprint of 
Bulletin 123 of*the station (E. 8. R., 7, p. 305). 

The shaddock or grape fruit, J. H. IIart (Amer. Jour. Pharm., 09 (189 ?), Ab. 4 , pp. 
181 , IS2 ).—Tho author maintains that these two names which are commonly confused 
refer to two distinct fruits. 
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The currant, TV. M. Mcnmxx (Amer. third., IS ( ISO7), No. 110, p. 241). —Notes are 
given of currant propagation, pruning, varieties, and marketing. 

The pearl gooseberry (Amur. (ritrdIS {1S07), JNo. 119, pp. 55/, 23S,fig. f).—This 
prolific variety is figured and described. 

The cultivated raspberries, A. A. Crozier (Michigan Sia. liyt. 1895, pp. 252- 
$24\. —A reprint of Bulletin 111 of tlio station ^E. S. R. 0, p. 299). 

Small fruit notes, L. R. Tait and H. P. Gladden (Michigan Sia. lijyt. IS05, pp., 
624-GJ5). —A reprint of Bulletin 122 of the station (E. fc>. li., 7, p. 306). 

Protection of grapevines against spring frosts, 1/. I>kg hull v (Prog. Jgr. et 
Tit., 27 {1897), No. il,pp. 311-91,1). —Various methods are suggested, among them 
irrigation, spraying, smudges, etc. 

Training of grapes, A. OuER (Her. JJort., G9 (1897), No. G , pp. 124-128, figs. 9). — 
A description Is given of the Ogor system as applied in the Thomery vineyards. 

Pecan grafting, J. H. Girardeau (Florida Farmer and Fruit Grower, 9 (1897), No. 
12, 179). 

The influence of soils on the color of hydrangeas, II. Mojliscii (Hot. Ztg., 55 
(1SD7), No. 8, pp. 49-61). 

Methods of propagating ornamental and forest trees from seed (Gard. Chron., 
ser. 3, 21 (1S97), No. 536, pp. 214, 215). 

Street planting and shade trees, H. C. Bliss (Proc. Amer. Forest Assn., 11 (1897), 
pp. 187-19 2). 

Results of experiments with roses, TV. Saunders (Canada Fxytl. Farms Pjpt. 
1895,i)i). 54-5S, Jigs. 5).—Notes are given on planting, treatment, injurious insects, 
and winter protection of roses, and a descriptive list of 36 of tho more desirable 
roses for cultivation in Ottawa. 

Tile American Fruit Culturist, J. J. Thomas (2U1h edition, revised and enlarged 
by W. II. 8. Wood. New York: Wm. Wood Co., 1S01, pp. XV, 758, figs. 796). —The 
rapid progress made in recent years in tlu* culture of fruit has made it desirable to 
present a revised edition of this well-known work on horticulture, in which is given 
practical directions for tho propagation and cultivation of the different fruits adapted 
to the United. States. 

In the present edition the work is confined strictly to tho propagation and culti¬ 
vation of those fruits which are grown in the open air. Tho fruits of California and 
the Pacific Coast are not specially treated of, there already being a voluminous lit¬ 
erature on this subject. Numerous new chapters have been added in place of those 
omitted from the previous editions, and other parts have been entirely rewritten. 
The sections on tropical and subtropical fruits have boon especially prepared by 
E. II. Hart, a well-known specialist in the cultivation of these fruits. The chapter 
on spraying was contributed by L. H. Bailey, and tho descriptions of Russian apples 
are by J. L. Budd. Tho chap tors on insects and diseases, on account of mow* extended 
information relating to these subjects, have been almost entirely rewritten, and now 
chapters on nuts un<^ wild fruits are included. Descriptive lists and indexes of the 
names of most of the varieties of fruits cultivated in the United States, either locally 
or of wide distribution, are given with reference to the object of tho work. A glos¬ 
sary and general index are also appended. 

The laborious work of revising and editing this work seems to have been well 
done, although there are a few points to which exception might be taken. The 
statement that The pawpaw tree is dimeious will hardly be generally accepted, 
although there frequently appears to be evidence which indicates a lack of pollina¬ 
tion rather than a true bisexuality. In tho chapters relating to agricultural experi¬ 
ment stations, the author has apparently confused the establishment of agricultural 
ooHeges and the act founding the experiment stations. 

The work on the whole seems to be well done, the numerous illustrations are of a 
good quality, and it will undoubtedly prove a valuable addition to the horticultural 
literature of the country. 
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FORESTRY. 

Forestry report, W. T. MAtorx t Canada Exptl. Farms Iipt. 189\pp. 58-69, pi. 1 ).—A 
tabulated record ig given for the different species oi foit&t trees, showing their 
average growth and present condition, w ith notes on 24 species. The dates of bloom¬ 
ing are given for several of the tLees and shrubs. 

Forest trees, A. Mack ay {Canada Fspil. rarms Iipt. 1 ' *1,pp. oo0-3o 7 ).—Notes are 
given on the present condition of shrubs and trees planted m lbWl, with a report on 
the amonnt of labor required for the culture of the forest plantations during the 
past year. 

Concerning smoke injury to firs, B. Bouggkeve iZtschr. rorst . und Jay da., 29 
(1S9G ), Xo. 3, pp. 150-176). —A controversial article replying to R. Hartig. 

Effect of lightning upon trees, U. Hartig i Forstl. naturw . Ztschr., 0 (lt>97 Xo. 3, 
pp. 97-1 JO, Jigs. S3). 

The aspen and its uses y (harden, >/ \1W7\, Xo. 132* pp. 257 , 258). 

The value of willow timber, A. D. Webster t (lard. Chron3&\ >, 1 1 ls97 y, Xo. 
586, p. 216). 

Australian and other foreign trees growing unprotected in Arran, D. Lan*i>v 
borocgh (Trans, and Proe. Bot. Soc. Edinburgh, JO \ l?9o), III , pp. 70S->31'. 

Influence of groves on the moisture content of the air, L. C. (’< >fibett ( Forester. 
3 (1897), Xo. 4, p. IS). —An average higher humidity amounting to 4.79 per cent is 
noted for the spring and summer months in groves over that in the open. 

The cultivation of willows, F. R. Meii* r (Forester,3 1 1S 4 C), Xo. 4, pp. 54, J7). 

The mineral food of conifers, A. C. Forbes (Gard. Chron., ser. 3, 21 (1897 », Xo. 
o3o, p. 20(f). 

Observations on the destructive effects of wind and the protection afforded 
by woodlands and wind-breaks, F. H. Kinu { Proc. JLmer. Forest. Assn., 11 (1897), 
pp. 125-130). 

The tamarack pine, C. A. Purpus (Forstl. naturvr. Ztsihr 6 U897), Xo. 8, pp. 
125-137). —Notes are given of Pinus murrayana. 

The relation of insects and birds to the present forest conditions, A. D. Hop¬ 
kins (Proe. Jmer. Fortst. Assn., 11 (1S97), pp. 173-170). 

Plant protection, H. First (DU Plian~tnzucht ini Walde. Berlin: J. Springer, 
1897, pp. X, 3o8, figs. 53). —A handbook for fore&tera and students. 


SEEDS—WEEDS. 

Report of the seed-control station at Vienna, Austria, 1895-’96, 

T. Bitter ton Weinzierl (Chem. Zt <>/., 21 {1897), Xo. 18. p, 157 ).—In 
addition to the usual seed testing, the station conducted experiments 
on the gemination of hard clover seed; comparative experiments in 
testing the methods of the German Association and the methods of 
this station; testing apparatus for beet seed germination, etc.; field 
tests with fodder plants, employing various grass mixtures; miscella¬ 
neous field tests at Melk and Marshfield, in Lower Austria; and experi¬ 
ments with alpine fodder plants. The work of seed testing shows a 
considerable increase in the number of samples tested over the previous 
year. In all, 18,779 analyses were made during the year ending July 
31,1896. 

Tests of the vitality of grain and other seeds, W. Saunders 
(Canada Exjptl. Farms Rpt. 1895, pp. 51-53 , fig. 1 ).—A report is given of 
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1,776 tests conducted during the season of 1K93, the most of which 
were on wheat, barley, and oats. The average vitality of these cereals 
was lower than that shown by the tests in 1S9 i. Tables are given 
showing iu detail the results of tests for vitality and also the results of 
grain tests lor each province. 

Work with weeds, B. D. Halsted (Xew Jersey Stas. JRpt. 1895, 
l)j). 3 JO-35 7).—Illustrated descriptive notes are given of several of the 
worst weeds and poisonous plants. Two of the recent additions to the 
weed flora of the State arc fleld bugloss ( Lyeopsis arvensis) and false 
flair ( Gamelinu xatira). The occurrence of the Itussian thistle (Salttola 
iali trayns) is also mentioned. Further notes are given on spotted 
cowbaue, wild parsnip, jimpson weed, poke root, and mountain laurel, 
all of which are more or less poisonous to animals or persons. 

On the gennination of Bromus secalinns, W. J. Beal ( Bot . Gaz., 23 (1897), Xo. 
3 ,p. 204). —Notes nro given of the germination of chess in contact with ice. 
Plumules }in. long were developed, and roots 2 in. in length had imbedded them- 
sel\ es into the ice. 

The wild onion or sweet-scented garlic, J. H. Maiden (Agl. Gas. X. S. irate*, 
8 (1897), JNo. 1 ,pp. OS, ?4, pi. 7). —Notes are given of Allium frag ram, a very trouble¬ 
some weed. 

Beggar weed, H. G. Hastings (Flo'ida Farmer and Frail Grower, 9 (1897 ), Xo . 14, 
j>. 214, fig. 1). —A description is given of 7 ksmodiutn molle, with directions for its cul¬ 
ture and handling. 

Plants reputed to be poisonous to stock in Australia, J. H. Maiden (Agl. Gaz. 
X. E. Wales, 8 (1897), Xo. 1, pp. 1-3J).—Notes are given on plants representing 25 
families that are considered poisonous to stock. Numerous references to Australian 
as well as other literature on poisonous plants are given. 

Some specially noxious weeds, J. Fletoiier (Canada Exptl. Farm* 1Ipt. 1895, pp. 
177-181, figs. .7).—Illustrated descriptive notes aie given on the hare's ear mustard 
(Erysimum orientale ), the tumbling mustard (Sisymbrium sinapistrum), and penny 
cress ( Thlaspi arvenu). 


DISEASES OE PLAKTS. 

Report of the botanist, B. D. ITalsted (UTeic Jersey Stas. JRpt. 
1893, pp. 1349-301, jigs. 70 ).—Tlie work of the botanical department for 
the year was divided between field experiments and investigations in 
the herbarium and laboratory. Among the chief lines of investiga¬ 
tions were testing of fungicides upon various garden vegetables, irri¬ 
gation of garden crops, and prevention of potato scab and soil rot of 
sweet potatoes. Several fungus diseases of garden crops and orna¬ 
mental plants were studied in the laboratory, but the investigations 
were not sufficiently advanced to admit of a report. During the year 
the station herbarium was enlarged by the addition of about 2,500 
specimens. Some horticultural and other work is noted elsewhere 
iu this number of the Record. 

J Experiments with turnips (pp. 250-267).—The experiments with fungi¬ 
cides upon turnips were iu continuation of those reported in Bulletin 
108 of the station (E. S. R., 6, p. 994), the object being to find some 
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cheap and efficient remedy fur the prevention of club root. A resume 
of the treatment and results of previous years' work is given, together 
with the details of experiments conducted in 1805. 

A summary of the author’s conclusions shows that kainit did not give 
favorable results, and that ashes, while they acted as a fertilizer and 
increased the size of the roots, are not to be recommended as a remedy 
lor club root. The use of gas lime did not reduce the amount of club 
root, and this fungicide seriously interfered with the growth of the crop. 
Bordeaux mixture and ammoniacal copper carbonate were tested, but 
with negative results* Copper sulphate when applied as a powder at 
the rate of 1,200 lbs. per acre was injurious to the crop and did not 
diminish the amount of club root, but when the amount was reduced 
to 600 lbs. per acre the stand was good and the clubbing somewhat 
reduced in the second crop. Corrosive sublimate, both in the liquid 
and powder form, was tested, the results showing that the disease was 
somewhat reduced by its use. The best results were obtained by the 
use of air-slacked lime, and the experiments indicated that not more 
than 150 bu. nor le^s than 75 bu. per acre should be used on badly 
infected land. The application is most valuable when made in the fall 
and the lime left on the surface during the winter. 

Experiments iclth potatoes ipp. 267-283).—The experiments here 
reported are largely reprinted from Bulletin 112 of the station (E. S. R., 
7, p. 780). An account is given of the testing of various fungicides for 
the prevention of potato scab on Irish potatoes and soil rot of sweet 
potatoes. The sujjeriority of corrosive sublimate to Bordeaux mixture 
for soaking seed as a preventive treatment for scab was demonstrated. 
Field tests where manure was added to the plats in considerable quan¬ 
tity showed an increase in the amount of scab present on the tubers. 
The use of lime appeared to increase the amount of scab. In one set 
of experiments the use of kainit seemed to greatly reduce it, as did sul¬ 
phate of copper, but when the latter fungicide was used the yield was 
small. Where corrosive sublimate was used as a soil treatment the 
crop was nearly ruined, the stand of plants being only about 10 per 
cent of that of the cheeks. Sulphur gave the most favorable results on 
both experimental fields, showing a marked superiority over corrosive 
sublimate. Simply rolling or dusting the cut seed in sulphur reduced 
the scab to o per cent in one lot of 5 experiments, while the check plats 
contained as much as 47 per cent of diseased tubers. At the college 
farm dusting the seed and placing a little sulphur in the open row 
reduced the percentage of scab from 100 to 3 per cent. It was esti¬ 
mated that the cost of the sulphur and its application would be about 
81 per acre. 

The experiments which were conducted for the treatment of rot of 
sweet potatoes showed that the largest percentage of disease was on 
plats receiving manure. In this respect they agree with previous results 
given in Bulletin M of the statiou (E. S. R., 3, p. 703). The use of 
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kainit, sulphate of copper, lime, and corrosive sublimate showed that 
each was capable of reducing to some degree the amount of disease, 
but the best results were obtained upon the plat where sulphur was 
used at the rate of 023 lbs. per acre. It is suggested that instead of 
applying the sulphur broadcast a smaller amount might be successfully 
used by mixing the sulphur with 5 times its bulk of fine earth, and 
dropping a spoonful of the mixture in each hill before setting the plants. 

Experiments icith beans (pp. 283-292).—These experiments, which 
were in continuation of those reported in Bulletin 108 of the station 
(E. S. R., 0, p. 996), were conducted principally with a view of testing 
methods for the prevention of beau antkracuose. A review of the 
results obtained in 1894= is given. The results of 1895 show that 
ammoniacal copper carbonate did not prove as efficient as Bordeaux 
mixture when half strength solutions were used. The experiments 
with eau celeste gave good results, followed closely by those in which 
a neutral solution of copper sulphate was used. Sulpkid of potassium 
gave no indications of fungicidal properties when applied to beans. 
The third crop upon the same land showed more than four times as 
much pod spotting as the first crop grown at the same time upon 
adjoining new land. 

A test was made of the effect of irrigation upon beans, in which it 
was shown that while the yield of good pods was more than doubled 
the yield of diseased pods were increased fourfold. Mulching with 
diseased pods of the previous crop greatly increased the amount of dis¬ 
eased pods produced. 

Experiments icith tomatoes (pp. 293-296),—Plat experiments were con¬ 
ducted with tomatoes in continuation of those reported in Bulletin 108 
of the station (E. y. R., 6, p. 993), in which numerous fungicides were 
tested for the prevention of diseases of tomatoes, the principal of which 
were leaf spot ( Sept or la hjeopcrswi) and antbracnose (Glawsporium 
phomoides). Neither the experiments of 1894 nor 1895 gave striking 
results for any of the fungicides. This may be due partially to the 
fact that the diseases were not very prevalent on any of the plants 
either year. Bordeaux mixture reduced the fruit decay about one-half, 
while copper sulphate, eau celeste with and without soap, and potassium 
sulphid, were worthless. 

Experiments with peppers (pp. 297-299).—Experiments for the pre¬ 
vention of anthracnose of peppers were begun, but the disease was 
present in such small amount that the results did not indicate the 
superiority of any fungicide. 

The favorable effect of irrigation on peppers was shown by largely 
increased yield and a greatly prolonged period of fruitfulness. 

Experiments icith eggplants (pp. 299-302).—Experiments were carried 
on with sulphate of copper, Bordeaux mixture, eau celeste, and potas¬ 
sium sulphid for the prevention of diseases of the eggplant, the prin¬ 
cipal of which are leaf spot and fruit rot. Of the fungicides tested 
Bordeaux mixture stave the onlv satisfactorv results. Mnlelmio* eiw. 
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plants proved successful not only in increasing the yield, but the plats 
receiving the mulch contained less fruit rot than the otbeis. 

Experiment* with cucumbers (pp. 303-305 1 .—Experiments were con¬ 
ducted on 2 plats for the prevention of anthracno^e ' CoUeMriclium 
lagenarium) and mildew \Plasmopara eubensh) which indicated that 
both diseases may be successfully combated by the use of fungicides. 
Of those tested Bordeaux mixture gave the best results. It not only 
increased the yield but preserved the fruit from ripening. Sulphate of 
copper solution ranked next and eau celeste third of the fungicides 
applied, while potassinm sulphid gave negative results. The author 
states that mulching is beneficial in preventing the decay of fruits. 
The effect of pruning was to shorten the crop without any compensating 
gains. 

Experiments with ctlerg ( pp. 300-309).—The effect was studied of 
Bordeaux mixture, neutral solution of copper sulphate, ammoniacal 
copper carbonate, potassium sulphid, and eau celeste for the pre¬ 
vention of celery blight. The plants were sprayed with the same 
solution 3 times at intervals of about 10 days. While there was no 
great amount of blight present, Bordeaux mixtuie gave the largest 
yield with the least percentage of destruction, followed by neutral 
solution of copper sulphate and ammoniacal copper carbonate in the 
order named. 

The effect of irrigation was also studied, and it was fonnd that the 
non-irrigated rows showed a larger percentage of blight than the 
watered ones. Irrigation increased the marketable crop threefold in 
weight and in value about eightfold. 

Fungicides and spraying (pp. 319-343).—The formulas for the fungi¬ 
cides used in the foregoing experiments, methods of application, and 
various notes concerning their use are given. 

Abnormal groicths due to fungi (pp. 335-300).—yotes are given on 
witch’s brooms, rust distortions, club root malformations, root knots of 
young trees, etc. 

A bacterial disease of the tomato, eggplant, and Irish potato, 

E. F. Smith (Z7. & Dept. Agr., Division of Vegetable Physiology and 
Pathology Bui. 12, pp . 28, pis . -5).—The attention of the author was 
first drawn to this disease by the statement of B. D. Halsted that 
it was due to the same microorganism as that causing the bacterial 
wilt of cucumbers and cantaloupes. 1 During the author's study of the 
cucurbit disease it became evident that the two diseases were due to 
different causes. 

In 1895 diseased tomato plants were studied and inoculations made 
in the laboratory and greenhouse. From these diseased specimens an 
organism was separated wholly unlike that of the cucumber wilt, and 
numerous satisfactory infections were made upon living potato and 
tomato plants. In August, 1893, the author found what appeared to 

’Mississippi Sta. Bui. 19 *E. S. R., 3, i>. 702). 
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be the same disease in eggplants, and inoculations made upon vigor- 
ons tomato shoots showed the probable identity of the disease on the 
different plants. During the past year all the experiments of 1895 
were repeated many times upon the tomato and potato, leaving no 
doubt as to the existence of a bacterial disease, or as to the particular 
organism to which it is to be attributed. The disease was repeatedly 
produced from pure cultures, and the same organism has been reisolated 
and a second series of successful inoculations instituted. The inves¬ 
tigations are not considered complete, but they have advanced snffici 
ently far to make it advisable to put on record what has been learned 
concerning the parasite. 

The cause of the disease is a bacillus, to which the name JBaciUm 
solanaceanm has been given, which is briefly characterized as follows: 
A medium-sized bacillus, with rounded ends; often in pairs, with a 
plain constriction; elliptical, varying in size with the age of the cul¬ 
ture or length of time the tissues of the plants have been occupied; 
usually 1.1 to 3 times as long as broad. Cover-glass preparations 48 
hours old stained with methyl violet show many specimens 1.5 by 0.3//. 
The organism is but slightly motile, especially when taken from the 
plant, but in young cultures sometimes becomes very actively so. The 
flagella are much longer than the rod, but the exact number and place 
of attachment was not made out. No spores have been observed 
either in the plant or culture media. Zoogloea are formed almost from 
the start in the upper layers of the fluid culture media. 

The first prominent indication of the disease is the sudden wilting of 
the foliage, which may occur first on a single shoot, but finally affects 
the whole plant. Subsequently, if the plant is young aiul not very 
woody, the stem shrivels, changing to a yellowish-green and finally to 
brown or black. The vascular bundles become brown before the shriv¬ 
eling takes place, and in the potato often show through the outer green 
parts of the stem as long dark streaks. The vessels of such bundles 
are filled with the bacilli, which ooze out when the stem is cut across. 
If bacteria are abundant the wilt is often sudden, the foliage wilting 
without the preliminary yellowing. The progress of the disease seems 
to be more rapid in young than in old plants and in hot than cold 
weather. In the case of the potato the tubers are finally attacked and 
destroyed. A brown or a black rot ensues, beginning at the stem end 
of the tuber in the vascular ring and extending in all directions. 

The anatomical changes in the host plant have not been worked out 
fully.* bnt it appears that the starch grains are uninjured by the organ¬ 
ism, and lignified tissues are not affected by it. The organism attacks 
the parenchyma of the pith and bark and also destroys the protoplasm, 
converting nearly the whole interior of soft stems into a mass of broken- 
down cells mingled with bacteria. In old and well-lignified stems, like 
those of well-grown tomatoes and eggplants, the outline of the stem is 
better preserved and the lesions are less extensive. In the tubers of 
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the potato veil-defined cavities arise in the vicinity of the vascular 
ring, which are filled with loose starch grains, remnants of cells, and 
bacteria. 

The behavior of the bacillus in bouillon and peptone cultures, milk, 
litmus milk, gelatin, agar, potato culture*, and fermentation tubes is 
given in detail. In none of the cultures was there any gas produced, 
and the bacillus seems to be strictly aerobic. Xo acid leaction could 
be detected in any stage of the culture, while, on the contrary, the 
organism is a very vigorous alkali producer. 

The thermal death point of the organism is determined at about 52 c 
C., 10 minutes’ exposure. It grows well in a thermostat at 37°, which 
is slightly higher than the outside summer temperatures. The min¬ 
imum temperature for growth seems to be about 13 but the tempera¬ 
ture at which the organism is destroyed by cold was not ascertained; 
temperatures of — 77 - C. for 20 minutes failing to kill all the germs. The 
bacillus readily takes the various anilin stains, and it forms a rather 
characteristic brown pigment in the host plants and in culture media 
containing grape, fruit, or cane sugar. 

The host plants for this disease are, as has already been stated, the 
tomato, potato, and eggplant, but experiments show that it will also 
affect many other solanaceous plants. 

Little is known about the geographical distribution of this disease, 
but it is known to occur in Mississippi and Alabama, along the coast 
in the vicinity of Charleston, South Carolina, and near Washington, 
District of Columbia. It probably exists in many place and is con 
founded with other diseases. 

Investigations were conducted to ascertain the natural methods of 
infection, and it was found that the Colorado potato beetle would very 
readily carry the disease from one plant to another, and it is prob 
aide that insect enemies are largely responsible for the spread of the 
disease. 

As preventive measures, the destruction of all leaf-eating and leaf- 
puncturing insects is the first thing to be considered. Early and com¬ 
plete removal of diseased vines, and in the case of the potato the 
prompt digging of tubers and their immediate use or storage in a cool 
dry place; rotation of crops: and selection of seed and tubers from 
plants grown where the disease is not prevalent are other suggestions 
of possible value in preventing the spread of this disease. 

In conclusion, the author draws up contrasting characters between 
Bacillus tracheiphilus (the cause of the cucurbit wilt), Kramer’s bacillus, 
and the one under consideration. 

Spraying experiments, J. Craig- (Canada JSxpth Farms Rpt. 189 1, 
pp. 116-122 ).—A report is given of cooperative experiments on the use 
of Bordeaux mixture to which Paris green is added for the prevention 
of various apple diseases. The formula used was copper sulphate 4 
lbs., lime 4 lbs., Paris green 4 oz., and water 50 gal. In nearly every 
17501—Ko. 10-3 
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case reported tlie product of the sprayed trees was of considerably bet¬ 
ter quality than of the unsprayed. 

The efficiency of arsenate of lead and Paris green applied with and 
without Bordeaux mixture was tested, and it was shown that the rela¬ 
tive efficiency of the insecticides with and without Bordeaux mixture 
was as follows: 


Average p< rcentage of wormy fruit. 


Per cent. 


Arsenate of lead and Bordeaux mixture. 2.15 

Arsenate of lead. 5.60 

Paris green. 6.38 

Paris green and Bordeaux mixture.... 6.64 

Bordeaux mixture.-. 7.46 

Unsprayed. 14.45 


Lysol, 'vrliicli lias been particularly recommended as a preventive for 
peach curl, was tested in the greenhouse on a number of plants, 2 
applications being given in which 1, 2, 3, and 4 per cent solutions were 
used. With the exception of a solanaceous greenhouse plant and helio¬ 
trope, no injury was done by the applications. A per cent solution 
of lysol was sprayed upon peach trees with no injurious effect, while a 
Bordeaux mixture of 3 lbs. each of copper sulphate and lime and 2 oz. 
of Paris green to 45 gal. of water badly damaged the foliage. 


Smuts in small grain, J. Fletcher (Canada FjrjytJ. Farms Itpt. 1895, pp. 141,142, 
fig . 1).—Brief notes are given on the occurrence of binut, and soaking the seed in 
different strengths of a solution of copper sulphate and water for different lengths 
of time, or sprinkling the solution over the grain is recommended. 

Diseases of carnations, J. Douglas ( Gardening, 19 ( 1S97 ), No. 940, p. 16). —Notes 
are given on rust, spot, bacteriosis, and maggot. 

A new California rust, E. W. D. Holway ( Erythea, 5 (1897), No. 5, p. 31). — Puc - 
cinia cretiea i>arasitic on Cressa cretioa is described. 

Combating grain rusts, G. Staes ( Tijdbtfir. Plantenziekt, 2 (1896), pp. 43, 44). — A 
brief note on the use and efficiency of Cerespulver. 

The grain rusts, G. Staes ( Tijdschr. Plantenziekt, 2 (1S90), pp, 144-169, figs. 11).— 
A review of Eriksson’s work on the grain rusts is gi\ en. 

Studies on the hexeubesen rost of barberry, .1. Eriksson ( Beitriige Biol. 
Pfianzen, 8 (1897), No. 1, pp. 14, pis. 2 ).—Notes on Puccinia arrhenatheri are given. 

Brown rot of cherries, J. Ritzema Bos (Tijdbchr. Plantenziekt, J (1896), pp. 126- 
1 S0). —Notes aTe given of Monilia fntctigena. 

The Bxoasceae, C. Destr£e ( Tijdschr. Plantenziekt, 3 (1S9G), pp. 81-89, figs. 4). — 
Notes are given on the life history of Fxoascus pruni, E. deformans, E . cerasi , Tapluina 
aurea , and T. Tmllata. 

Leaf curl of peaches, G. Staes ( Tijdschr . Plantenziekt , 2 (1896), pp . 74-80, figs. 
8 ).—Notes are given on Exoascus deformans. All diseased leaves and twigs should 
be collected and burned and the usual means taken for protecting trees from the 
fungi. 

Fungus diseases of plants, P. Nijpels (Les maladies cryptogamiques des plantes 
cultivees. Lifye ; Vaillant-Carmanne, 1896, pp. 96, ill.). 

S umme r, autumn, and spring treatment for chlorosis of the grape, J. Terasch 
( Weinlaube, 1896, No. 45, pp. 580, 581). 

The mildew, or oidium, of grapes, G. Staes ( Tijdschr. Plantenziekt, 2 (1896), pp. 
10-17, fig . 1 ). —Notes are given on Uncinula spiralis, or Oidium tuokeri, with sugges¬ 
tions for its prevention, potassium sulphid being recommended. 
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The damping off of seedlings, J. Ritzema Bos (Tijdschr. PlantenzitkL 2 1 Itfu , 
PP- l-4\. —Notes are given on attacks of Pytldnm debaryamnn on varion- seedling 5 !. 

Plant galls formed by insects, C. Fuller (Agl. haz. S. S. Wales. 7 l*9b , Xo. 
10, pp. 695-099 i .—Notes on some passive means of defense. 

An injurious disease of caffaigre, P. Hennings i Sotisbl. Kgl. but. hart, und M"te¬ 
ams, Berlin, 1S97. So. 7. pp. 238,239). —Notes are given of a de-tiuetne leaf disease 
of caSaigre, which is» caused by Ovularia obliqua \ar. Pbking diseased leaves, 
spraying with copper sulphate solutions, and destruction of all allied plant- are 
suggested means for preventive treatment. 

Notes on the Erysipheae, C. E. De-trie i Tijdsthr. Plamenzieht, 2 ( Is9b , pp. 
5-lu,jigs. G\. 

Forest fungi, anthracnose of poplars, B. D. Hallied Proc. Amer. rarest. 

11 \1S97), p}}. 176-178). —Notes are given of the injury done to young poplais by 
ATarsonia populi. 

Lathrsea squamaria on conifers, von Tubeui t Tonsil. naturic. Ztsihr., o (1*9? , 
So. 8,pp. 124,125). —Notes are given of the parasitism of this plant on Piiea escelsa. 

On some species of the genus TJrophlyctis, P. Magnus Ann. But., 11 K l±97). 
So. 41, pp. 67-93, pis. 2). —Notes are given of the synunjmy of some of the species 
of these parasites, Vropldiictis jiuljwsa^ V. major, and V. Inept riana being dismissed 
at some length. Their attacks upon their hosts—beets, parsnip-, etc.—re-ult in 
tumor-like swellings. 

Pear blight, J. T. bTiN-ON t Arkansas frta. Bui. 43. pp. 117-120 1 .—The authoi rec¬ 
ommends for the treatment of pear blight that ghen by M. B. Waite in the Year¬ 
book of this Department for vE. >. R., h, p. TD 61 . 

Some injurious fungus diseases, J. Craig {Canada Lxptl. Tar ms llpt. Is9~, pp. 
122-124. jigs. 3). —Descriptive notes with suggestions for prevention of grape anthrac- 
nose, raspberry anthracnose, leaf spot of the violet, and carnation rust. 

Diseases of plants induced by cryptogamic parasites, K. Freiherr von 
Tebeuf (j English edition by TV. (A. Smith. London and Stic York: Longmans, Green 
d Co., 1S97, pp. AT, 598, jigs. 330). — The author of this edition otters an unnecessary 
apology for presenting a translation and revised edition of this valuable publication. 

The work, which is intended to deal only with those diseases of plants produced 
by cryptogamic organisms, is divided into two parts, the first of which is more or 
less general m its nature and is practically a translation of the original with certain 
modifications found necessary in adapting the work to the requirements of English 
readers; while the second part, to which many additions have been made, is a sys¬ 
tematic arrangement of cryptogamic parasites. The chapters discussed in the first 
part of the work are: Parasitic fungi; reaction of the host to parasitic attack; rela¬ 
tion of parasite and substratum: natural and artificial infection: disposition of 
plants to disease; preventive and combative measures; economic importance of 
diseases of plants: and symbiosis, which is discussed under two heads, mutualism 
and nutriciam. 

The second part treats of the pathological phenomena, together with a description 
of the organism producing them. Where diseases are of economic importance, 
measures for prevention and extermination are also suggested. Necessarily the 
hook contains a more complete list for Germany and adjoining countries than for 
other regions, yet the editor of the present edition has included and brought up to 
a quite recent date most of the important work in America, Great Britain, and 
elsewhere. 

The chapters of the second part are: (1) Pathogenic fungi of plants, under which 
heading are treated the lower fungi, Chytridiaeea?, Zygomycetes, and Oomycetes; 
the higher fungi, which include Ascomycetes, Ustilagineu?, and Uredineie, Basidio- 
mycetes, and the fungi imperfecti; (2) pathogenic slime-fungi; (3> pathogenic 
bacteria; and (4) pathogenic algie. A complete index of parasites and a general 
index complete the volume. 



900 


EXPERIMENT STATION RECORD. 


Tli<‘ illustrations of this work, most of which are very well executed, are given 
to illustrate pathological objects rather than to give drawings of microscopical sub¬ 
jects. the author considering it more essential in this work to show the effect of the 
fungus upon the host. Some of the illustrations are from the older works, but most 
of them are from drawings and pliotogr&i>hB made by the author. 

In this edition certain portions have been entirely rewritten from the original 
edition, which appeared in 1894. As has already been stated, the editor has included 
many references to comparatively recent literature. 

In the discussion of pathogenic bacteria one very important contribution to the 
subject seems to have been overlooked, namely, that of E. F. Smith on the wilt of 
Cucurbits, which is due to Bacillus tracheipkilus, originally published in the Central- 
Watt fUr BaTcteroloyie und Parasitenkunde, AUg1 (1895),p. 304, 

A few other omissions of American literature which may not have been available 
to tne editor are noticed, but the great value of the work is not seriously impaired 
by their absence. 

On the whole, it will probably bo found the most recent and valuable work on 
this subject in the English language. 


ENTOMOLOGY. 

The apiary: Report for year ending June 30,1895, It. L. Taylor, 
(Michigan Sta. Rpt. lS9S,pp. 1^6-223 ).—The author gives here the results 
ot experiments relating to (1) spring protection and stimulative feed¬ 
ing, (2) comb foundation, (3) foul brood, (4) feeding back, (5) the pre¬ 
vention and management of swarming, (C) Oonser’s non-swarmiug hive, 
(7) wintering, (8) spring packing, and (9) a general discussion of the 
economy of the hive. 

Spring protection and stimuhitice feeding .—The experiments were 
begun with upward of 80 hives, but owing to losses and other circum¬ 
stances, the number was reduced to 01. Of these 9 two-story and 12 
one-story Heddou hives, on April 10 were packed with sawdust, so that 
there was a layer of 2 to 3 in. in front, 3 in. on top, and 4 in. on the back. 
Where 2 hive3 were adjacent, the intervening space was simply filled up. 
Finally the hives were divided into 2 classes: (1) Those requiring 2 sec¬ 
tions of the Heddou hive, and (2) those for which 1 section would he 
sufficient. 

Feeding was begun at the close of the apple blossom season (May 20) 
and continued until June 10. One pound of thin sirup (made of 1 lb. 
sugar and 2 lbs. water) was fed daily at the entrance in Simplicity feed¬ 
ers, when the bees would take that much. The amount taken seemed 
to depend upon the weather. 

Contrary to what had been expected, no great advantage was found 
to result firom such protective treatment. In every way the unpacked 
colonies excelled the others in the increase of stored honey and in 
weight. Stimulative feeding resulted advantageously to a trifling 
extent in three instances and disadvantageous^ in a fourth instance. 

In connection with these results the author brings out the tact that 
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the series of experiments do not support the assertion frequently made 
that large brood chambers tend to prevent swarming. In 11 cases 
swarms were cast by large hives and in only 4 eases by small ones. 

Comb foundation tests .—Experiments were made to determine the rela¬ 
tive desirability of and the reasons for differences in different bi amis of 
foundation. Seven brands were tried, viz, Van Deusen, Given, Dadant, 
Hunt, Boot, Given-Hunt, and Boot-Hunt. During tbe preceding year 
such experiments had been made but resulted in a partial failure, since 
sections of too great a width were employed. Tlii* year, however, the 
results were very gratifying, lour cases of sections were employed 
and of these a whole one was devoted to a comparison of the Hunt and 
the Given, and another to a comparison of the Van Deusen and the 
Given. To the other brands only half a case was devoted. 

Summarizing the results, the author says that “the quality of the 
wax, either in its original characteristics or in the method of its manip¬ 
ulation previous to the final process of melting it, cuts a considerable 
figure,’ 41 as is shown by the fact that in one instance the comb from one 
of two samples contained more than 23 per cent more honey than the 
other, although the two samples were made on the same machine and 
were of almost equal weight. Further, the kind of machine used affects 
the results; and light foundation is inferior to heavy. 

Of the different samples used, that of the Hunt foundation is com¬ 
mended most highly, since ii excels the Given by per cent, but the 
latter is 18 per cent better than the best of tbe others. 

The comparative value of the different brands with respect to the 
thinness to which the bees draw it out into comb was also determined, 
and the figures of the measurements are tabulated in detail. Com¬ 
parison is also made with foundation made in 1S03. so as to bring out 
the relative improvement that has taken pla^e. In conclusion the 
'author says: 

“(1) In all oases except the Van Deusen there heems to have been an improvement 
in the foundation over that used in 1893, and in the case of the-Van Deusen it is to 
he noted that the hees accepted only the septum, which was shown by their remov¬ 
ing the cell walls and building instead more or less regular drone cells. 

“(2) Most remarkable is the improvement in the foundations made by Hoot and by 
the Dadants in so far as the lightness of the septa is concerned, by a comparison 
with the measurements of the septa of the uu worked foundation, it was shown that 
the foundation was so skillfully made that the bees either pared down the septa or 
ebe manipulated the entire wax of the •septa, using for tin m only what was neces¬ 
sary, so that the resulting comb did not suffer at all so far as thinness was concerned 
in comparison with the natural comb. 

“(3) The same thinning process is very apparent in the drawing out of the Hunt 
foundation. 

“(4.) In the case of the Van Deusen and generally in a greater or less degree in the 
case of that made on the Given press the process has been changed to a thickening one. 

“(5^ In point of thinness of base of the comb produced, the foundations stand in 
the following order: The Dailant first, then in their order the Root, the Given, the 
Hunt, and the Van Deusen. 
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The companion by weighing places them in substantially the same order. 
Whore there is a variance it is leasonably accounted for by the difference in the sue 
of the cells. Thus the Van Deusen, had it carried the amount of cell walls that 
wotiid have been necessary for worker comb, would evidently have been of consider¬ 
ably t»renter weight.” 

An experiment with foul brood .—An attempt was made to solve the 
important practical question as to whether the germs of foul brood 
may be transmitted by the use of foundation made from infected wax. 
Experiments were begun in 1891 to determine whether the germs are 
killed by the temperature to which wax is usually raised iu making the 
foundation, but uot completed until 1894; Iu these experiments the 
wax was subjected to a temperature of 175°. No sign of foul brood 
was found on comb made from it until October 8, when a single cell con¬ 
taining what was apparently foul-brood matter was found iu each of 
the hives to which the foundation had been supplied. 

Appended to this account is a paragraph stating that in a colony 
showing unmistakable signs of foul brood in 1892 and since then kept 
under observation for this point, there was some slight evidence of the 
disease in August, but that by October it had all disappeared. 

Feeding back, —Experiments made to determine the value of this 
process resulted very advantageously. In the experiments, lioney 
diluted with 15 to 20 per cent of hot water was used and placed m 
milk pans on top of the sections, protected by an empty hive or other 
bee-proof rim. To give the bee a foothold, strips of clean cloth were 
employed, one end being dipped in the honey and the other allowed 
to reach to the tops of the sections. 

The process is said to lessen the labor of extracting, since incomplete 
combs are filled and hence evened up. The colonies are improved both 
in numerical strength and in the proportion of young bees, a point of 
great importance in successful wintering. Further, over and above al\ 
drawbacks, there is said to be a positive gain in profit amounting to 
from 30 to 60 per cent, according to the degree of advancement to 
which the sections have been carried by the bees when the process is 
begun. 

Prevention and management of h warming. —Under this head the 
author considers the 2 methods for prevention of swarming, namely, 
clipping the wings of the queen, aud the use of traps. It is recom¬ 
mended to keep the traps on the hives until the danger of after-swarm¬ 
ing has passed, which may be from 10 to 16 days. Then they should 
be removed to allow the young queen to take her flight, care being 
exercised that she does not get caught in the trap and perish there. 

Experiments were made with Oonser's hive and with Langdon’s non¬ 
swarming attachment, but with unfavorable results. The season was 
somewhat unfavorable to swarming, and continued tests during sev¬ 
eral favorable seasons are considered necessary for conclusive results. 

A note is added relative to experiments with 5 banded bees, which, 
of ail the bees in a large apiary, showed the greatest disposition to rob. 
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Wintering expertuunU .—A description is given of the cellar used for 
wintering* and the method of packing, along with remarks on the cause 
of dysentery. This is attributed to the bees being so closely confined 
that they are obliged to retain their feces. When the temperature 
and other conditions are such that they can go outside of the hives 
there is little evidence of the trouble. 

As to time for placing in the cellar, the eailier part of November is 
preferred to the latter part. Summarizing briefly the results of experi¬ 
ments with 37 colonies, it is stated that -the average strength of the 
entire lot of 37 colonies was 0.59, average fall weight 53.5:2 lbs., average 
spiing weight 42.20 lbs., average consumption 11.32 lbs., average con¬ 
sumption per unit of strength 1.72 lbs. M 

The experiments in spring packing resulted favorably to the process 
and showed that there was an increase in weight and the production 
of a large amount of brood. 

In conclusion the economy of the hive is briefly treated, including 
the building of the comb, the rearing of young bees and of queens, and 
the laying of eggs. 

Report of the entomologist, J. B. Smiih Xur Jersey Stas. Bpt. 
lS'ij'Pp. Jigs. vA—Besides a general review ot the season, 

miscellaneous information is given on a number of different insects. 

General reritic of the season <pp. 365-412 .—There are treated, in a 
general way, cutworms, the sinuate pear borer, pear midge, bagworw, 
potato beetle, San Jose scale and other scales, elm leaf beetle, maple 
pseudococcus, the fall webworm, the fruit bark beetle, plant lice, potato 
stalk borer, cranberry insect, wireworm, and white grubs, and a section 
is added on the subject of insecticides. In the latter section the author 
summarizes the results of his experience, and among other things states 
that arsenate of lead must be used in larger proportion than other 
arsenical poisons, but that when used at the rate of 2 lbs. to 100 gal. 
of water it may be employed with entire safety to the plant, and as an 
insecticide will then equal Paris green, or London purple used at the 
rate of 1 lb. to 125 gal. Although thus u>ed it is rather more expen¬ 
sive than Paris green, it has some advantage's over the latter. Potato 
Bug Exterminator Compound was not found to fulfill the claims made 
for it. Fir Tree < >U Soap was found inefficient in killing scales in any 
strength in which it could be used. 

Referring to the sinuate pear borer, the author says that instead of 
Raupenleim or Dendrolene, canvas or some equivalent fabric which the 
insects can not eat through may be used on the trunks and larger 
branches of trees. Heavy paper wrapped about the tree, he thinks, 
would probably serve the purpose equally well, or the trunks of the 
trees might be smeared with some material that would harden and 
form a coat impenetrable to the insects. 

As an insecticide for scale insects he prefers whale-oil soap to fish- 
oil soap as being considerably cheaper. As a remedy for the elm leaf 
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beetle, arsenate of lead used at the rate of 15 oz. to 80 gal. of water, 
to which. 2 qt. of thick molasses was added, was successfully used. 
As soon as the beetles are noticed feeding upon the leaves, and before 
they have had a chance to oviposit, the trees should receive their first 
spraying. Later, when the leaves have unfolded, they should be sub¬ 
jected to a second spraying. If the work is thoroughly done, all the 
beetles will be killed, but in order to insure success the use of a very 
strong solution of arsenate of lead is recommended, say 1 lb. to 75 gal. 
of water. A synopsis of the reports received from different parts of 
the State relative to injurious insects forms a kind of appendix to the 
first part of the report. 

Relation of insects to fruits (pp. 413-452).—The second part of the 
report is comprised under this head and discusses, in a more or less 
general way, the subject of pollination, and is based largely upon the 
author’s own observations, which show in certain cases there is need, at 
least in some portions of the State, of systematic bee keeping. 

The details of the external anatomy of insects, such as the tongues 
and hairs of moths, bees, flies, etc., are discussed and figured as they 
appear beneath the microscope. 

Miscellaneous notes (pp. 452-526).—In this part of the report, Bulletin 
Ko. Ill (E. S. R., 7. p. 515) on Baupenleim or Dendrolene is reproduced 
in full, as is also Bulletin 110 (E. S. R., 7, p. 514) on the Hessian fly, 
and the life history, habits, and appropriate remedies for the following 
insects are discussed with some detail: The Colorado potato beetle 
{Dorypliora 10-lineata), the fall web worm (Ryphantria cunea), the maple 
pseudococcus [Psendococcus aceris ), the hickory bark borer (Seolytus 
4-8pino8us ), saddle back caterpillar (JEmpretia stimalea ), the melon louse 
{Aphis yossypii ), American procris ( Harrissina americanu), the cabbage 
maggot (Phorbia brass icce), white grubs (Lacnosterna sp.), the fig eater 
(AUorhina nitidu ), and the Hessian fly (Cecidomyia destructor). In 
preparing these accounts former bulletins of the station and the work 
of others have been used. 

Relative to remedies to be used against the potato bug, the author 
strongly advises the killing off of the early beetles and the destruction 
of all such weeds as u horse nettle” and ‘^imson,” adding that, if this 
be done, the beetle will be so rare within a few years that injuries from 
it will be insignificant. 

With reference to the hickory bark borer, he points out that healthy 
and vigorous trees are rarely injured, but as soon as the trees are 
weakened from any cause they are attacked with a readiness that 
varies directly as the numbers of the insects. If the latter are in suffi¬ 
cient numbers to attack the entire circumference of the trunk of a tree, 
it is soon girdled and death follows. 

The simplest remedy to be used against the insect is poisoned white¬ 
wash. applied early in the season, and, if possible, kept intact through¬ 
out the year. This will discourage the beetles when looking for places 
to oviposit, and will undoubtedly kill all that may attempt to gnaw 
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through the poisoned layer to the bark. The amount of Paris green 
used is believed to be immaterial, but it may be stated that 1 oz. to 3 
or 4 gal. of whitewash will be amply sufficient. 

Flesh wounds produced by the hairs of the saddle back caterpillars 
are discussed, and the very good advice given not to rub the affected 
part; but, since the poisoning is due to an acid, some alkali like ammo¬ 
nia or a strong solution of common washing soda, or even strong brine 
or a preparation known as u Phenol sodique," may be applied. 

As a remedy against the melon plant louse, bisulphid of carbon is 
recommended, a small amount being placed near the young plant and 
both covered. A strong whale-oil soap mixture U also recommended. 
Relative to the cabbage maggot, the author recommends the treatment 
prescribed in ^ew York Cornell Station Bulletin 7^ E. S. B., 6, pp. 
911-925). 

Report of the consulting entomologist, G. C. Davh> Michigan Sta. 
£pt. 1595, pp. 172-17 ')).—The author considers here the chinch bug 
[Blissus leucopterus , willow leaf beetle Linn hippontea , climbing cut¬ 
worms {Mnmextra subjuncta », June beetles Laehnosterna Iristis and L. 
fusca). shot hole peach tree borers Monarthrum fascintim . M. mal>\ and 
Xyleborus fascatus .blister beetles Macrobasih an (color and Eplcauta 
pennsylvanicu scale insects. Plusia simplex. and locusts. Eelative to 
the last he states that numerous reports were received from near Mar¬ 
quette and Ishpeming to the effect that locusts had appeared in such 
numbers that trains were often impeded in their movements by swarms 
of hoppers on the rails. The greater number of the insects were the 
common species, Camnuht pellucid a* Mehinophis atlantis , M. bivattatm. 
and M. fern, ur-rubrum. 

Eelative to the chinch bug. it is stated that they have made greater 
inroads into the State than ever before, and that large numbers of them 
have been found on the shore of the lake, over which they were prob¬ 
ably blown by the wind. 

Experiments were made against the climbing cutworm with Eau- 
penleim and various other forms of bauds, as well as with bran pois¬ 
oned with Paris green and sprinkled about the bases of the trees. The 
latter method resulted in killing in some cases 90 per cent of the 
insects that were unable to pass over the bands and up the trees. 
Of all the bands tried the kind made from tin was found most inefficient. 

The borer Xyleborus fascatus seems to be described for the first time 
as affecting orchard fruits, it heretofore having been known as affecting 
only oak and hickory. 

Against the blister beetles the author recommends the use of a spray 
of kerosene as soon as the insects appear. Lettuce affected with Plusia 
simplex he thinks best treated with hot water at a temperature of 130 
to 160°. 

Report of the entomologist and botanist of the Canada Exper¬ 
imental Farms, J. Fletcheb {Canada Expth Farm* Ept. 1^95 , pp. 
135-100^ Jiffs. 1 ^).—In this report there are mentioned, more or less 
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in detail, a number of tlie more common injiuious injects, with tbe 
proper remedies against them. Tlie general subject of sx>raying is also 
dKcussed. 

The following insects are treated: Tlie bee moth ( Galleria mellonella ), 
the grain plant louse ( Siphonophora arena >), the glossy cutworm (Hadena 
devastatriv). the.jointworm (Isogonw hordei ), grasshoppers (Acrydiida?), 
the cottony grass scale (Eriopeltis febtueie ), the scurfy bark louse 
(Chionaspis furfuruh ), apple leaf sewer ( Plioxopteris nubeeulana), straw¬ 
berry slug ( Harpiphorun maeulatus ), raspberry root borer (Bembecitt 
marginata ), the click beetle ( Corymbites enriching ), the cankerworm 
(Anisopteryx rernata and A. pometaria), cigar case bearer ( Goleopliora 
fletdu rella ), j^each bark borer (Phloeotribm Uminarh ), black peach aphis 
\Aphis pertiiccc-niger), New York plum scale ( Leeanunn cerasifex ), the 
l>arasites (Pitchyneu>'on altigcuta and Eunotus liridus ), the ladybird 
[Hyperaspis sigyiatn)^ pear leaf blister mite [Phytoptug pyri), apple aphis 
(A ph ig mail ), woolly aphis (tiehizoneura lanigera ), carpet beetle or buffalo 
moth (Anthrenus 8crophularia) 1 and the pea weevil (Brnchuspm). 

The Australian sugar-cane pest (Lepidiota squamulata), H. 
Tryon { Queensland Dept . Agr.Rpt . 1^95-96, pp. J6).—This gives a very 
full account of this beetle, its habits, and the means for checking it. 
After a historical introduction, and a full description of the insect 
in its different stages from the egg to the adult, and a brief description 
of the nature of the injury done by it, the author proceeds to give an 
account of its habits. 

The grubs are found in enormous numbers, sometimes as many as 
26,000 to 30,000 per acre. The opening up of lands to cultivation has 
greatly facilitated their increase. Under natural conditions they are 
found mostly in forest lands, as is shown by the fact that they occur in 
the first plant crop grown on new scrub land only in exceptional cases. 
The grubs bore several feet into the ground, especially during dry 
weather, and this fact accounts for their apparent absence from fields, 
and for their sudden appearance in great numbers and in a nearly full 
grown condition. They migrate laterally also, but as they will not x>ass 
through the face of a cutting, a trench 3 ft. deei> forms a sufficient bar¬ 
rier. When this method is practicable they may be drowned by Hood¬ 
ing a field. Other remedies recommended for destroying the lame 
are hand picking, the planting of trax> ci'ops, and grubbing these out 
from time to time; the use of bisulphid of carbon, and of kerosene 
emulsion, common salt, kainit, and sulphate of potash. 

The adult state, the author thinks, in opposition to general opinion, 
is reached within a year from the layiug of the egg. This assertion is 
based upon field observations and not uj)on exx>erimentation. When 
mature, the insect feeds upon a large number of plants, embraced 
chiefly within the orders Sterculiacete, Leguminosse, Euphorbiacese, 
and Urticaeeic. Plants of the last two groups are especially preferred. 

A long descriptive list of natural enemies is given, embracing several 
mammals, hawks, crows, shrikes, plovers, tachnid flies, mites, and fungi. 
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The growing of decoy plant>, or the extirpation of wild food plants, 
hand picking, light-traps, encouraging natural enemies, proper legisla¬ 
tion, and the offering of bounties are recommended or discussed as 
remedies or preventives. The introduction of insectivorous animals, 
especially the mole, the author cautiously considers. He seems inclined 
to favor such a course, although he does not care to take the responsi¬ 
bility of recommending it. 

Fruit tree borers, A. Craw California Fruit Hroicer . jo < 1597 
Xo. l.p. 4 ).—A popular account is here given of the various common 
fruit borers of California, with notes as to remedies and jmeventives. 
The peach tree borer Saanina e.i itiosa may be killed and removed by 
means of a wire and the wound in the tree coated with pine tar. 
Where the tree has been badly affected, judicious i>runiug may restore 
the tree to its normal condition. Carbolic acid and Dendrolene are not 
to be recommended for use in the warm climate of Californio. 

The currant bush pest JEgeria lipulitb) mis , in the adult state, may 
be driven away by the use of lime and sulphur. The larva should be 
destroyed by grubbing out and burning the bush eggs. The flat¬ 
headed apple tree boier Chryaobothris femorata may be destroyed 
by means of kerosene emulsion injected into its holes with a syringe. 

Locust destruction in Natal Agl. Jour. Capo of Hood Eopt, 10 
I'O? , Xo. -J.pp. oh ).—A biief review of the report of the commis¬ 
sioner of agriculture for Natal for 1890. It was reported that the egg 
deposit of the locust was less for this than the former year and that a 
large percentage of eggs were destroyed by maggots, ants, etc. It is 
said that however numerous the u hoppers" may be they can be 
destroyed in a few days by the judicious use of an arsenical mixture 
applied on bait. The mixture recommended consists of 1 lb. of arsenic, 
1 lb. of caustic soda, and 4 gal. of boiling water. To every £ gal, of 
this are added 4 gal. of hot or cold water and 10 lbs. of brown sugar. 

Report on the phylloxera in Hungary during the years 1891-93 
\Jtlentes a Filloxt rangy Alldsdrdl Jlagyarorxzdgban az 1^91-03 iJc evek- 
h*>n. Builapeht , Hungary , l< ( ij,pp. 57 —During this time it was found 
that the phylloxera had increased so that at the end of 1893 there 
were in the entire territory of Hungary 2.727 parishes infected. Work¬ 
men were employed at the expense of the Government to destroy the 
pest, and the establishment of nurseries of American vines was encour¬ 
aged. A large amount of foreign stock was imported, aud roots, cut¬ 
tings. and buds distributed gratuitously or sold at a low price. In the 
southern portion of the country some 40.009 acres of sand land weie 
parceled out and sold at a very reduced price to small vineyard 
holders. Some idea of the magnitude of the insect pestilence may be 
obtained from the fact that during the 3 yeais 3,370 metric quintals 
teach 220 lbs.) of carbon bisulphid the entire production of this sub¬ 
stance in Hungary aud over 4,900 quintals which were imported were 
used against th* insect. 
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Eel -worm (Tylenchus devastatrix), E. A. Ormerod (Report of 
observations of injurious insects and common farm pests during the year 
ls'JG; HOth rpt. London: Simpkin. Marshall, Hamilton, Kent d- Go., 
Is97, pp. M-51, 107-116, jigs, i , pi. 1 ).—This -worm, producing in oats 
what is known as " tulip root” or segging,” and in clover as tlxe ** stem 
sickness,’' and m onions as "onion sickness,” is described at some length. 

In onions it occurs in the bulbs aud in the stalk just above them, 
causing them to rot away. When once in the land it is very difficult 
to eradicate, and may be easily carried from place to place on cart 
wheels, etc. Care should be taken not to .sow infested seed, and thus 
allow it to gain entrance into a field. Onion seed may be steeped in a 
dilute solution of sulphuric acid (1 pint to 150 qts. of water) before 
sowing. The field crops may be covered with a dressing of sulphate 
of potash, of iron, or of ammonium, at the rate of from 100 or 200 lbs. 
per acre, or as much as 300 lbs. per acre in the case of sulphate of 
potash. Mixtures of these may be applied to advantage. 

To destroy the worms in the land, very deep plowing should be 
resorted to. 

Injurious insects, E. A. Ormerod (Report of observations of injuri¬ 
ous insects and common farm pests during the year 1896; 20th rpt. Lon¬ 
don: Simpkin, Marshall, Hamilton, Kent «f* Go., 1897,pp. lt>0, jigs. 35 ).— 
After a brief discussion of the meteorological conditions of the year, as 
compared with those of the preceding year, aud giving a list of the 
insects and affected plants concerning which inquiries were received 
during the year, the author proceeds to discuss in detail the common 
pests of the orchard, house, and garden. American authorities tire 
freely quoted and sometimes details from letters are given. The cus¬ 
tomary reliable remedies and preventives are recommended. A varia¬ 
tion from the usual sticky band for preventing larva* from crawling up 
a tree may be noted. It consists of twisted ropes of straw covered 
with wagon grease and placed about the base of the trees. 

Caddis fly larva? are noted as destructive to water cresses aud the 
remedy recommended of flooding the beds aud dragging the plauts 
with a weighted log, which causes the worms to rise to the surface of 
the water, where they float downstream with the current. In an 
appended note wagon grease, if it does not contain irritating matter, 
is recommended as a cheap aud reliable remedy for warbles, especially 
when a little sulphur is added to it. Mercurial ointment is not thought 
an advisable remedy, since it is apt to be used carelessly. It should be 
applied in minute quantities, and only once as a mere touch to the 
warble. 

The pests treated here are as follows: The codling moth (Carpocapsa 
pomonella), sawfly (Hoplocampa testudinea), asparagus beetle (Grioeeris 
asparagi), beet carrion beetle (Silpha opaea), leather and bone beetle 
(Dermestes vulpinus), cabbage butterflies (Pieris brassiea: and P. rapw), 
the German cockroach (Phyllodromia germanica), the corn, grass, and 
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onion pests {Phylopertha liortieola , Melolontha vulgaris , Hepialus hipu - 
Ztiziw, and Tylenchus devastatrixu the currant moth \Incurvaria capi - 
fefZrtj. deer botfly ( Cepkenomyia rufibarbisu deer forest fly * Lipoptera 
cervi >, common earwig Forficula auricularia . house flies (JZwsca domes - 
fictf), leafage caterpillars , Tortrix viridana , Emphytus sp., Sybernia 
defoliaria , Cheimatobin brumatau mill moth Epliesthi 'kuehniella t, pear 
gnat midge Diplosispyrivora\. pear lyda tPaniphilius flarirent r is >.pear 
andchenysawflyi-Eriomwi^o Umacina .leaf weevil [Phyllobius oblong us \ 7 
pine beetle {Hylurgus piniperda'. hart and dart moth tAgrotis exclama¬ 
tion is) 7 turnip moth Agrotis segetumu turnip gnat midge t Ceeidomyia 
brassicce). and caddis worms. 

Insects, J. T. Stinson {Arkansas Sta, Bid . 45.pp. lO'i-HT, figs. 9 t . — 
This treats of the cankerworms < Paleacrita vernata and Anisopteryx 
pometaria ), the grape cane borer (Amphiverus bicaudatus u the grape 
leaf folder (Besmia macitlalis . the grapevine fldia {Fidia riticida) and 
the bagworm (Thyridopteryx tphemtrwformis). With the exception of 
notes upon the bagworm. the article is almost entirely a compilation 
descriptive of the insects and their life histories. The bagworm is 
reported as doing much damage. Spraying with London purple or 
Paris green is recommended: also the addition of a little lime to the 
arsenite spraying mixtures. 

On the parasites of the diseased and healthy silkworm; contri¬ 
bution to the study of flacherie, grasserie, and pebrine, I. Kras- 
ELSHTSHXK {Memoirs Soc. ZooL France , 9 (1^9h‘)< V 9 pp. 513-522).— In 
this contribution, after a few critical remarks, the author proceeds to 
point out the differences between Streptococcus pastorianus and Staphy¬ 
lococcus insectorum and to describe Bacillus Jto/manni , Micrococcus lar- 
darius , and a new property of the corpuscles of pebrine. 

Streptococcus pastorianus differs materially from Staphylococcus insec - 
torum in its manner of multiplication and in the appearance of its 
cultures and in the fact that it liquefies gelatin. During multiplica¬ 
tion there is often produced a diplococcus and each of these elongates, 
Anally producing a small chain of cocci, each of which ultimately 
divides in the same manner. 

Staphylococcus insectorum increases in size while maintaining its 
spherical form until finally a partition appears, dividing it into hemis¬ 
pheres, without one separating from the other. Sometimes a partition 
perpendicular to the first also appears, dividing the entire spherule 
into four cocci. 

Experimentation determined that Streptococcus pastorianus is the 
true cause of flacherie. It first gains entrance into the intestine and 
then passes through the walls of this to the blood, in which it forms 
pure cultures. It is followed by Staphylococcus insectorum aad by 
Bacillus Jtofmanni , both of which are found in the intestine of the 
healthy and normal animal. 

Like Streptococcus pastorianus , the micrococcus of grasserie \Micro¬ 
coccus lardarius) liquefies gelatin, and during development sometimes 
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appears in the form of a diplococcus. It differs, however, in being very 
much smaller—0.5 to 0.6 f i as compared with 1 u —and in the young 
colonies having a finer granulation. 

In experiments with live worms fed with a mixture of Streptococcus 
pastorianus and Micrococcus lardarius, the symptoms of both flaeherie 
and grasserie were produced. This result is compared with the fact 
that in the grayish diseased animals often met with Streptococcus 
pastorianus and Micrococcus lardarius are always found, 

A simple experiment is recorded showing how the virulence of 
pebriue may be increased and how flaeherie and grasserie might be 
disseminated among insects. Diseased moths were ground up in a 
mortar with a little water. Into this mixture pieces of bread were 
dipped and then fed to the common sparrow (Fringilla domestica). 
Later the excrement of the bird was smeared on leaves upon which 
silkworms were feeding. The latter soon developed the characteristic 
symptoms of pebriue. If the excrement became dry no such result 
followed,but the other diseases, flaeherie and grasserie. appeared, never- 
theless. . 

The Coleoptera of Canada, XXI: The Chry somelidse of Ontario and Quebec, 
Tribe X, Hispini, H. F. Wickham {Canadian Ent29 (1S97), Xo.S, pp. o0-G3). 

Intelligence shown by caterpillars in placing their cccoons, W. T. Davis 
(Jour. Xeic York Ent. Soc., 5 ( 1S97), Xo. 1, 2 } P- 43-44 ).—The formation of their 
cocoons by Cecropia and Telea larvae near the ends of small twigs protects them from 
woodpeckers, etc. 

Observations on the habits cf two hymenopterous diggers, A. Putox ^Eer. 
(TEnU, 15 (1896 ), Xo. 10, pp. 234, 235 ).—Notes on Grotea exiguue and Ceratoeolns sub- 
terraneus. 

On the oolor and color patterns of moths and butterflies, A. G. Mayer {Prof*. 
Bobtjn Soc . Xat. Hist., 27 {1897 ), Xo. 14, pp. 243-330, pin. 10). 

Morphology of the appendices of the orthopteran midgut, L. Bordak ( Compt . 
Rend., 124 ( 1S97), Xo. 7, pp. 376—37S). 

The hair-forming dermal glands of larvae, E. Holmgren (Ent. Tidakr ., 1711S96), 
Xo. 2-3, pp. S1-S5,2>1.1). 

On the preparation of butterfly larvae, J. Peyron (Ent. Tidskr., 17 (1896), Xo. 
£-8, pp. 209-215). 

Myrmecological notes, G. Adlerz (Ent. Tidakr„ 17 (1896), Xo. 2-8, j?p. 129-141). 

Fhysopod notes, F. Trybom (Ent. Tidakr., 17 ( 16if6), Xo. 2-», pp. S7-104, figa.4). — 
This paper discusses the species of Thrips living on willow leaves, Thrlpa salicans , 
and its relationships, and an organ found on the leg of Phlceothrips which recalls the 
' auditory organ of Locusta. The organ occurs on all three pairs of femora. 

The larvse of British butterflies and moths, W. Buckler, edited by G. T. Porrit 
(Loudon: Royal Society , 1897, Yol. TII,pp. 176, pla. 22). 

New forms of Osmia from New Mexico, T. D. A. Cockerell (Canadian Ent., 29 
(1897), Xo. S,pp . 65, 66 ).—The new species Oamiaprunorum, 0. phenax, and O. ctraai are 
described. 

A remarkable sembling habit of Coccinella transversoguttata, 0. V. Piper (Ent. 
Xeica, 8 (1897), Xo. 8, pp. 49-51 ).—The beetles were found several times in large 
swanns on Mt. Moscow, Idaho. An endeavor is made to account for the i>heuomena 
by supposing these beetles to have been brought there by air currents. But this 
explanation does not satisfy the author. 

Farther notes on Augoohlora, T. D. A. Cockerell (Canadian Ent., 2* (1897), Xo. 
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States on Coccidae from the Royal Gardens, Kew, E. E. < rKEFX, with additions 
by R. Newstead < Eh t. Monthly May., eer. S(lS97j, Mar., p. bS . 

On the phylogeny and evolution of the Lepidoptera from, a papal and oval 
standpoint, J. A. Chapmax ( Tran *. Ent. Sot. London, l$9d. Xu. 4,pp. 367-737 . 

The apiary, J. FozTt her < Canada ExptL I arms Rpt. 1M*~. pp. 1 > 7-177. fig.. 1 .— 
This report is made up mostly of the reports of J. Fixter and I'. T. >hutt. Experi¬ 
ments in wintering -nith buckwheat and with different brands cf foundation are 
detailed. The bee moth (Galleria ntellonella \ is tieated 

Silk-producing Lepidoptera: List of North American species, A. Wailly 
(Ent., Co (1397 , Xo. 427. pp. 39-44 . 

Immunity from mosquito bites: Periodicity in the phenomena which follow 
a bite, IX Williams » Xatun. 77 2*97 . Xo. 14/7. j>. 41J . 

Golden tailed moth Garden iny. It* 1 1397 1, Xo. D4>\ p. 2\fi* jh. . .—Notes on Porthma 
aurifiua. 

On the larvae of certain sawflies (Tenthredinidae , H. G. Dyau Jour. Xeu York 
Ent. Soc., J < 1S97j. Xo. 1. pp. 2i-Cu i. 

The crinkled flannel moth iMegalopyge orispata Park , M. V. ^lixj.lklanu 
(Canadian Ent., 29 \2S97}, Xo. 1.pp. 1,1 >. 

Biological notes on certain Iowa insects, H. Osborx and C. W. Mally Pro*. 
Ioica Acad. Sci.. YoL JII,1S93 ylS r *C\,pp. 403-223 .—Ground cherry seed moth < (r*7t*hia 
sp.), Epicatrus imhricatus , Baris con tin is, and Chro nomas sp. 

The mole cricket, J. Ritzuma Bo^ i Tijdschr. Plant*nzeilt. 1 i/*» » . pp. 4. ".fig. 
1 ).—Brief notes on Gryllotalpa vulgaris. 

Bees vs. grapes. J. Troup i Indiana Sta. Iijd. 13b* , pp. 4 \ 4s . —This subjer t has 
been pre\ iou.sly noted <E. S. R., S, p. 6ul . 

Report of the entomologist of the Hawaiian Government, A. Kokbele t Hmi ail an 
Planters' Monthly. 10 * 1S97 Xo. C7-S5 ).—Scale insects and their imported inject 

enemies. The Japanese Jdoretus umhrosus introduced into Hawaii. 

Reports of observations cf injurious insects and common farm pests during 
the year 1896, with methods of prevention and remedy, E. A. Ormerob i 70th 
Rpt., pp. l*JO,jlgs. 05). 

Injurious insects and fungi (Jour. JJd. Agr. London, C ( 1S97 , Xo. 4,pp. 3 f * 0 ~S r * 2 j. — 
The carrot fly (Psila rose?,, its life history, and damages are discussed. Spraying 
v ith paratfin oil emulsion, made of 1 lb. of soft soup. Id gal. of water, and 1 gal. of 
paraffin oil. is recommended as a remedy. Putting wood ashes, sawdust, and sand or 
peat moss, triturated and saturated with paraffin oil. into the drill with the seed is 
also recommended. Sand or ashe^ scatttied over the plants at tingling time may 
keep the flies from them. 

Description of the most noxious insects in the forests of Russia (St. Peters¬ 
burg (Russian), 1393, pp. 24, ph. 24 ).—Brief descriptions of Melolontha and Poly- 
pliy 11a, Zeuzera pyrina, Hilt sinus piniperda. (hneria dispar, O. monadta, Gas^ropacha 
pini, Panolis pinip* rda, Fidonia piniuria, Lophyrus pini, Tomicus typo traphus, and T. 
eh oleograph us are given. Each is illustrated by a colored plate. 

Insects of the clover field, C.F. Wheeler and G. C. Davis (Michigan Sta. Rpt. m 
lS97,pp.C77-40 *~*).—A reprint of Bulletin 116 of the station yE. S R..6. p. &48». 

Pests of the orchard and garden, L. R. Taft and G. C. Davis yMichigan Sta. Rpt. 
lSB5,pp.o49-G2C \.—A reprint of Bulletin 121 of the station t E. S. R.,7.p.3G6*. 

The pear agrilns, Gittox (Rev. Sort., 69 (IS97). Xo. 0, pp. 133. 134 \.—Notes on 
Agrilus sinuatm. 

Garden pests (Gardening. 19 y1S97 ), Xo.941. p. 2S ♦ fig. 1 1 .—Notes are given on the 
peach aphis (Aphis amygdali). with suggestions for its destruction. 

Lucera pest, A. Molixeux (Agh Gaz. X. K Wales. 7 ( 1390). Xo. It. pp. SO7-S09 ).— 
This is a species of Smynthnrus. 

Address on the San Jos& scale, F. M. Webster i Proc. 32d Ann. State Agl. Con¬ 
vention. Columbiis, Ohio. Jan. 24, 2S9*). 
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A new enemy of the fir, Hon vatii (Ztuhr. Vntjar. Landes for it.; abs. in Centbl. 
gtsannutt . Forstivtien. 23 \1897), Xo. 3, pp. 133—137)*-— -Tlie insect is Steganoptycha 
ahhganu. 

Fhytoptus laiicis, n. sp., a new parasite on the larch (Larix europea), C. 
VON Titbeuf (Forstl. naturu . Ztsthr., 0 (ISO?), No. 3,pp. 120-134, figs.3 ).— A new mite 
producing galls. Tlie differences between the galls and those produced by the 
larch gallfly, Cetulomyia Tcellnen , are pointed out. 

The pests of the orchard and garden, L. R. Tatt and G. C. Davis (Michigan 
Sta. Ept. 1S9 J, pp. 549-623, figs. G9, pi. 1). —A reprint of Bulletin 121 of the station 
(E. S. R., 7, p. 310). 

Cankerworms in the apple orchard (, Michigan Sta. Bpt. 1890, p. 669). —A reprint 
of Tress Bulletin 8 of the station, giving popular notes upon this pest. 

Insects of the clover field, C. F. Wheeler and G. C. Davis ( Michigan Sta. Bpt. 

1895 , pp. 377-400, figs. 11, map 1). —A ieprint of Bulletin 116 of the station (E. S. R., 

6, p. 618). 

New facts about the codling moth, M. V. Slingerlaxd ( Garden and Forest , 10 
(1897), 2s o. 468, pp. 58 , 59). —Report of the meeting of the Western New York Horti¬ 
cultural Society. 

The Mexican cotton boll weevil, L. O. Howard ( U . S. Dept. Agr., Division of 
Entomology Circ. 18, pp. 8, figs. 5). —This is a revised reprint of Ciicular 14. A new 
map illustrates the distribution of the pest during 1895, An edition in the Spanish 
language was also printed. 

The grape louse and its destruction: The grape louse invasion in Wiirtem- 
berg and its destruction C Wurtemberg TTochenbl. landic., 1897, Nos. 7, pp. 94-96; 8, 
pp. 109.110). —A table iB given showing the damages done from 1876 to the present. 
Other tables bring out the extent of the vineyard surface infected and the* damage 
done, etc. 

Note on locusts as propagators of foot and mouth disease, L. Kannemeyer 
(Trans. South Africa Phil. Soc., 18 (1S9G), No. 3, pp. 84,85). —Locusts coming from 
infested localities were covered with a tenacious mucus, which adheres to the 
herbage. 

The parasitic diseases of poultry, F. V. Theobald (London: Gurney Jackson, 

1896, pp. 120, figs. 23). —A manual for the poultry keeper, describing briefly the com¬ 
mon vegetable and animal parasites of poultry, together with the symptoms pro¬ 
duced by and the remedies to be used against them. 

Beet nematodes, J. YANHAaud J. Stocklasa (Die Bubcnnematoden. Berlin: P. 
Parey, 189G). —Studies of Heterodera, Dorylaimus, and Tylenchus, with a supplement 
on the Enchytrceidie. 

Recommendations as to State and National legislation relating to insect 
pests and plant diseases, W. B. Alwood (pp. 8). —This is a report of the committee 
of the national convention to consider this subject held at Washington, District of 
Columbia, March 5 and 6. 1897, and contains the text of the bill that was recom¬ 
mended. 

Arsenate of lead, F. T. Shutt (Canada Exptl. Farms Bpt. 1895, p. 320). —Note on 
the composition and use of this substance as an insecticide. 

Dendrolene as an insecticide, J. Troop (Indiana Sta. Bpt . 1896, p. 46). —The sub¬ 
stance of this article has already appeared (E. S. R., 8, p. 418). 

Spraying fruit trees with Paris green as a means against larvae, W. M. 
SchOykn (J Ent. Tidslr., 17 (1896), No. 2-3, pp. 216-220). 

On spraying, S. Lampa (Ent. Tidslr17 ( 1896), No. 3-3, pp. 172-175).— Several pieces 
of spraying apparatus are described. 

Calcium carbid for the destruction of phylloxera (Ally. Wien. Ztg ., 1896, No. 
45, pp. 444, 445). 

New observations on the hymenopterous parasites of larvae, P. Christie* 
Soc. Ent . France, 1890, Dec. 9, pp. 410-412 ).—Food habits of Ettmenes pomiformls , 
arbustomm, Ammophila sdbulosa, and Odynerus spivicorrus. A few parasites are 
mentioned. 
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The introduction of beneficial insects into the Hawaiian Islands, R. C. L. 
Pekkixs \Xature , 57 1897 ), Xft, 1410, pp. 400, .Vt*; abs. in Rer. Sclent .. ser. 4 9 7 (1807>, 
Xo. 14, p.437 ).—According to this note the introduction of Fidelia cardinalis and 
Coccinella repanda into the Sandwich Islands ha* been entirely successful. 

On the relations of Antennophorus uhlmanni to Lasius mixtus, 0. Janet 
( Cmupt , Rend., 114 i 1807Xo. 11,pp. J8J. jS4,JUj. l t .—The mite is described andtigured 
as being carried about and fed by worker ant^. 

Combine against insect pests, etc. Amtr. GariL. IS * IS57Xo. 110, p. 171 .—At 
the convention held at Washington for considering and recommending Federal and 
State legislation to prevent the introduction of insects and fungi it was derided, 
after some discussion, to recommend an act, entitled ‘*An act to provide for the 
inspection of trees, plants, shrubs, roots, buds, pips, scions grafts, or nursery 
stock imported into the United States which become the subject of interstate 
eomnlerce.' ,, According to this act, the Secretary of Agriculture is empowered to 
place, at the expense of the owner, any or all of the abo\ e-men tinned articles in 
quarantine and have them inspected. Appeals may lie taken from the inspector to 
the Secretary of Agriculture. For goods not found infected a certificate is to be 
given: if they have been inspected abroad they may pass without reinspection. 

Preliminary handbook of the Coleoptera of northeastern America, W. Beu- 
TENMLLLEtt \Jonr. Xew York Ent. Soc.,5 ( 1&97), Xo.l,pp.S<y-4f')» 

FOODS—ANIMAL PRODUCTION. 

Concerning wheat and its mill products, (t. L. Teller. < Arkan¬ 
sas tit a. Bui. I'J. pp. 61-73 ).—The author reports 3 milling tests made 
with winter wheat grown in Arkansas. The first test was made with 
a long process roller mill (7 breaks), grinding about 40 bu. per hour. 
The other tests were made with a 4-break mill, grinding about 7 bu. 
per hour and using the plansifter method of bolting. The amount and 
composition of the flour and other milling products from these 3 tests 
are given in tabular form. 

The author diseusses the classification and composition of flours. The 
laxative effect of coarser flours has been attributed to the percentage 
of bran which they contain. The author calls attention to the fact that 
the low-grade flours do not possess a high content of crude fiber and 
believes u that the laxative effect of bran and low-grade flours is due 
rather to the kind of proteids which they contain than to the mechan¬ 
ical action of their branny particles.** 

u This laxative action of bran and low-grade hours may be made to serve a useful 
purpose as food for some, and finely ground whole wheat meal, or graham flour, may 
be especially useful for that purpose and for giving a chauge of food as well as for 
supplv ing a larger proportion of bone-forming material, which it contains as ash. 
Where bread forms a very large proportion of the food this special value of the ash 
constituents, especially tor growing children, may be great. Where considerable 
quantities of other foods, such as vegetables, milk, and meat, are consumed, the l>one 
material will be supplied in sufficient quantities even when the very whitest quali¬ 
ties of flour are used. Among other foods, peas, beans, and oatmeal aTe especially 
rich in bone-forming material.” 

The fertilizing constituents in the wheat and the different milling 
products were determined. 

The loss in weight of wheat during sprouting was also investigated. 

17501—No. 10-6 
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The wheat was wet and at tlie close of the sprouting period was dried 
until it had the same water content as before wetting. The loss in 
weight for different periods is shown in the following table: 

Loss in weight of wheat up routing for different lengths of time. 

Per cent. 


24 hours. 1.5 

48 hours. 2.5 

72 hours. •*>. 9 

99 hours. 6.7 

120 hours. 10.1 

144 hours. 11.8 


“Aside from the loss in weight which occurs in the sprouting of wheat, marked 
chemical changes are brought about which decrease greatly the value of the article 
for bread-baking purposes, and probably, also, as a food for stock. 

“The importance of protecting the wheat by proper stacking or storing in barns 
as soon as possible after it is ripe and dry is great. The expense of stacking will 
often be small as compared with losses which may occur by attempting to wait till 
a machine can be procured for the purpose of thrashing direct from the shock." 

Composition of the ash of wheat and its mill products, (x. L. 

Teller (ArJciuuttts Bui. 42. pp. 70-72, 75-80 ).—Complete asli anal¬ 
yses were made of the whole wheat, the dour, and other milling products 
from one of the milling tests mentioned above. The results are shown 
in the following table: 

Ash of winter wheat and its milling products. 



Patent 
flour, i 

Straight 1 
flour. | 

Percent. 
0.40 I 

Low’ 

grade. 

Percent. 
0. 70 

Dust 

room. 

! Ship 

1 stuff. | 

Jlran. 

Wheat. 

Ash. 

Per cent. 
0.31 

Per cent . 
2.50 

Percent . 

1 3.08 

Percent. 
5.25 

Per cent. 
1.62 

Coimmsition of ash: 








Silica. 

, 2.33 

1.28 

0.50 

1.34 

0.49 

0.97 

1.04 

Aluminum oxid. 

-41 

.15 

.12 

.04 

.18 

.07 

.11 

Ferric oxid. 

.47 

*26 

.25 

.30 

. 37 

. 27 

.27 

Potassium oxid. 

38.50 

36.31 

32.27 

30.85 

28.03 

2 S. 19 

29.70 

Calcium oxid. 

5.59 

6.63 

4.51 

3.53 

2.80 

2.30 

3.10 

Magnesium oxid. 

4.39 

, 8*44 

9.33 

12.90 

13.27 

1 A, 76 

13.23 

Phosphoric at‘Id. 

1 48.05 

' 49.32 

53.10 

, 49.04 

54.62 

52 81 

52.14 

Snlnhnr tri<ixid.___ 

.10 

.52 

1 

, .58 


.10 

.22 

Chlorin.-. 




i 


.01 

.01 

Zinc oxid... 


_____ *° 4 . 


.40 

.36 i 

.27 

.24 

Sum. 

99.90 

99.97 

100. 08 

99.94 1 

| 100.12 | 

; 99.95 

100.06 


Sodium oxid was not found in the ash in any case. 

. The presence of alnmina in wheat has been attributed to the wearing 
down of the millstones. 

“This could not have been a source of the material iu these mill products, as the 
wheat was crushed entirely by iron rollers, and an examination of the amounts of 
alumina found in the mill products and in the whole grain indicate that it is no 
more foreign to the true ash than any of the other constituents named. To bring 
further proof on this point, 100 gm. of the uuground wheat was carefully washed 
with distilled water, and after drying, was burned without being j>ulverized. The 
same amounts of both alumina and zinc were found as in the wheat which had not 
been washed. It seems a little remarkable that the zinc should have accumulated 
to the greatest extent in the ash of the bran while the alumina and silica should 
have reached their largest proportion iu the ash of the finer flours. Alumina is 
found to be of frequent occurrence in the mineral waters of this State.” 
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A sample of wheat grown in a sandy soil in Michigan was also 
examined for alumina and none was found. 

*‘The finding of /in<* in tlie ash of this wheat may he mentioned as a point of 
special interest. The amount found w ould equal about 111*, of pure zinc to each 
500 bu. of wheat. So far as it has been possible to learn, thi^ ^mall amount of zinr 
ha& no special influence upon the growth of the plant nor is it in any way injurious 
to animals or human beings eating the grain. It is found most abundantly m tbe 
ash of the outer portions of the grain, and is jtresent in the flour ash in mneh less 
quantities than in the ash of the bran. In the ripened vsli«*at it seems to have been 
transferred almost completely from the straw to the gram. Zine was also found in 
oats, clover hay, and corn cut before tasseling. All of these were produced upon 
soil in the vicinity of that producing the wheat which was used in the milling trial. 
An examination of the first 6 in. of this soil showed it to contain abom 1 lb. of zine 
to each 1,000 lbs. of earth ’ 

Experiments to determine the coefficients of digestibility of 
grain by hens, I. KaluctINE ( Zupis'ki Xoro-Aleksandriiska go instituta 
Selvskago Khozyaixtva 1 Lyesovodstm.9 i 1^96 , III,pp . 217-X37 .—Exper¬ 
iments were made with 2 hens on the digestibility of peas, buckwheat, 
wheat, and barley. Each experiment lasted 7 days and was preceded 
by a preliminary period of 2 days. The hens were kept in large, wooden 
cages. The floor and sides were lined with oilcloth, which could be 
removed at will and the feces easily collected. The details of food con¬ 
sumed and the composition of the food and excretory products are 
expressed in full in tabular form. The average coefficients of digesti¬ 
bility are given in the following table: 

Average coefficients of digestibility of dijferent grains ftd to liene. 


I “ 

Orgamt Crude Crude 

matter, protein. tat. 


Xitrogen* 

free 

extract 


Cellulose. 


Peas.. 

Buckwheat, 

Wheat - 

Barley. 


Per cent 
75 00 
69 38 
81 92 
77.17 


Per rent. 
90.32 
59.40 
56.91 
79 22 


Per cent. 
83.71 
89.22 
55.21 
6b. 29 


Per cent . 
9X 65 
86 99 
93 30 
89 17 


Per cent. 
Vi 74 
2 02 
29.95 


The following conclusions were reached: In digestion experiments 
with hens the preliminary period may be limited to 2 days. 

In some cases the percentage of nitrogen of metabolic products in 
the feces was the same as was found in experiments with swine; in 
other cases it was 2 or more times as great. 

In the ability to digest the crude protein of peas and barley, hens do 
not differ from the ordinary farm animals. In their ability to digest 
the crude protein of buckwheat and wheat they are much inferior. In 
ability to digest fat they resemble in some respects herbivora and in 
other respects swine. Hens digest nitrogen-free extract very com¬ 
pletely. In this respect they differ very little from farm animals. 
They digest crude liber less completely than horses or swine. The 
gravel which hens consume is worn down in the intestinal tract to sand 
of different degrees of fineness and is excreted in the excretory 
products. 
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The fattening of cattle, J. W. Robertson (Canada Fxptl . Farms 
Bpt. 1^95. 183—191 ).—The author quotes the work of previous years 
(E. S. Iu, 6, p. 450) and reports 2 additional experiments. The first 
was made with 8 steers, divided into 2 uniform lots. During a prelim¬ 
inary period of 2 weeks both lots were fed a ration of 50 lbs. of corn 
silage, 30 lbs. of turnips and mangel-wurzels, and 15 lbs. of hay. The 
experiment proper lasted from January 17 to May 23, 1894, 18 week^. 
Lot 1 was fed a ration consisting of 50 lbs. of corn silage, 5 lbs. of 
straw, and mixed grains composed of equal parts by weight of ground 
peas, barley, and wheat. Lot 2 was fed the same ration as lot 1, except 
that Robertson's silage mixture (composed of corn, horse beans, and 
heads of sunflowers) was substituted for corn silage. The mixed grain 
was weighed out to each animal separately. Lot 1 was fed 5 lbs. per 
day at first and the amount gradually increased to 7 lbs., and lot 2 was 
fed 1 lb. and gradually increased to 3 lbs. The details of the experi¬ 
ment are tabulated. The financial statement is based on com silage 
at $2, Robertson silage at $2.50, straw at $4, and mixed grain at $20 
per ton. 

The average gain in weight of lot 1 was 164.75 lbs. and the cost of 
100 lbs. of gain $8.32. The average gain in weight of lot 2 was 95 lbs. 
and the cost of 100 lbs. of gain $11.39. In the author’s opinion the 
animals on the Robertson silage did not show a satisfactory gain during 
the first 12 weeks of the experiment. 

The second experiment was made with 8 steers, divided into 2 uni¬ 
form lots. It lasted from December 19, 1894, to June 5, 1895, and 
was divided into 2 periods of 16 and 8 weeks, respectively. Each lot 
was ted 25 lbs. of turnips, 5 lbs. of hay, and 6 lbs. of mixed grain (equal 
parts by weight of ground peas, barley, wheat, oil cake, and wheat 
bran). In addition lot 1 received 50 lbs. of corn silage and lot 2,50 lbs. 
of Robertson silage. The mixed meal was weighed out to each animal 
separately, lot 1 being given 6 lbs. per head daily, and lot 2, 2 lbs. Iu 
the second period the corn silage and Robertson silage were reversed. 
One steer was dropped from each lot. 

The financial statement is based on the same figures as the previous 
year, with the addition of hay at $8, roots at $4, and mixed grain at 
$20 per ton. 

The total increase in weight of the steers on corn silage was 876 lbs. 
and the cost per 100 lbs. of gain $9.85; and the increase in weight on 
Robertson’s silage was 951 lbs. and the cost of 100 lbs. of gain $7.75. 
The conclusion is reached that u the cost for food consumed per 100 lbs. 
of increase iu weight was 27.1 per cent greater on corn silage, roots, 
hay, and meal than it was on Robertson’s silage, roots, hay, and meal.” 

Feeding cattle, S. A. Bedford (Canada Fxptl Farms Rpt 1895 , 
pp. 301-308 ).—This is a report of experiments carried on at the Bran¬ 
don Experimental Farm during 1895. A feeding experiment, lasting 
72 days, was made with 4 steers, divided into 2 lots. Each lot was 
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fed 30 lbs. of corn silage. 5 lbs. of frozen wheat chop, and 2 lbs. of 
barley chop, and in addition lot 1 received 20 lb^. of cut native hay 
and lot 2, 20 lbs. of cut oat sheave.**'. The animals were fed all they 
would eat up clean. 

The financial statement is based on oat sheaves at $7.30, native hay 
§5, and corn silage $2 per ton. wheat chop at l ct. per pound, and 
barley chop at 20 cts. per bushel. Details of the experiment are 
recorded in tabular form. The steers in lot 1 made a daily gain of 1 
lb. 11 oz. and of lot 2, 2 lbs. 1 oz. These steers were sold for 4 cts. 
per pound. Lot 1 gave a profit of $38.13 and lot 2 of $37.93. 

^'Where native hay is not procurable, out sheaves cut before ripe 
make an excellent substitute. The yield of dry oat sheaves on this 
farm ran from 2J to 4 tons per acre this year/’ 

Feeding sheaf wheat to pigs and steers, H. T. French {Oregon 
Bta. Bui . 42, pp. 111-123+ 128-131).—Experiments with pigs (pp. 111- 
123).—Two feeding trials were made with Berkshire-Poland China pigs 
to compare sheaf wheat with mixed grains and with chopped wheat. 
The first trial was with 2 lots of 3 pigs each, and covered 8 weeks. 
The second trial was with 2 lots of 2 pigs each from the same litter, 
and covered IS weeks. In each trial one lot was fed sheaf wheat con¬ 
taining 33 per cent grain). The other lot in the first trial received a 
mixture of 3 parts of chopped wheat, 1 part of shorts, and 1 part ground 
oats; and in the second tiial chopped wheat alone. The pigs were fed 
twice daily, and the mixed-grain ration was soaked in cold water from 
9 to 15 hours. 

The results of the 2 trials are fully tabulated. The financial results 
are based on chopped wheat at $16, shorts at 811, oats at $10. and 
mixed grain at 813.80 per ton, and sheaf wheat at 40 cts. per bushel. 
The average results are given in the following table: 

Result* of feeding sheaf wheat, mixed grains, and chopped wheat to pig*. 


First trial: 

Lot 1 (mixed grain)... 
Lot 2 (sliest wheat ) 1 . 
Second trial. 

Loti (sheafwheat) 1 .. 
Lot 2 (chopped wheat) 


Total 

weight Average - 
at begin- 4lail.vg.unl 
1 mn a. ol per head, 
trial. 


Fo«kI consumed. _ „ 

_ Grain Cost of 

con'iinuert food per 
Mixed lr 2™ ? n Chopped per pound pound of 
gram wlleSt wht * dt - of £*‘ m ' g*m- 


Pound*. Pound*. Pound*. Pounds Pounds. Pounds Cents. 


1,122 2 68 3, oh7 . SOT 2.88 

1,127 .70 . 1,088.0 . 7 44 4.96 


192 .61 . 1,161.6 . 7.34 5.00 

107 1.56 . 1.871 4.74 3.80 


5 Containing 35 per cent grain 


The following conclusions were drawn: Pigs do not relish sheaf 
wheat, nor is the wheat well digested. The gains made on sheaf wheat 
are more expensive than on ground grains. A proper mixture of 
grains gives better results than a single grain, and the gains on ground 
grain are more rapid than on sheaf wheat. Pigs can he better matured 
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■wben fed ground grain, and when slaughtered they will command a 
higher price. 

Ejrjferimt nt icith stea-x (pp. 128-1.11).—A trial was made with 4 grade 
Polled Angus steers about 3 years old. The steers were kept in a stall 
befoie the beginning of the test, to accustom them to it. They were 
then divided into 2 lots of 2 each. The test began November 21 and 
lasted 75 days. Lot 1 was fed sheaf wheat just as it came from the 
field, except that the bands were cut before placing it in the manger; 
and lot 2 was fed chopped wheat and oats and linseed meal. Both lots 
were given corn silage and clover hay in addition. 

The financial statement is based on sheaf wheat at Si3, corn silage 
at 81. clover hay at 84, chopped grain at $12, and linseed meal at $20 
per ton. The steers in lot 1 weighed 885 and 890 lbs., respectively, at 
the beginning of the experiment, and gained an average of 0.90 lb. per 
head daily. They consumed an average of 21.9 lbs. of sheaf wheat 
(containing 35 per cent grain), 20.2 lbs. corn silage, and 4.9 lbs. clover 
hay per head daily. It required 7.82 lbs. of grain in sheaf wheat to 
make 1 lb. of gain. The cost per 100 lbs. of gain was $7.13. The 
steers in lot 2 weighed 930 and 785 lbs., respectively, at the beginning 
of the experiment, and gained an average of 1.90 lbs. per head daily. 
They consumed an average of 14.9 lbs. of clover hay, 40.5 lbs. of corn 
silage, 10.1 lbs. of chopped wheat and oats, and 4.1 lbs. of linseed meal 
per head daily. It required 0.01 lbs. of grain to make 1 lb. of gain. 
The cost per 100 lbs. of gain was $4.09. 

The following conclusions were reached: Steers did not gain as rap¬ 
idly on sheaf wheat as on ground grain, nor was the sheaf wheat 
relished by the animals. The cost of 100 lbs. of gain on sheaf wheat 
was greater than on ground grain. The difference was sufficient to pay 
for threshing and grinding under ordinary circumstances. Much of the 
grain was not well digested, and it had a tendency to scour the animals. 
Steers can not be as well matured on slieaf wheat as ou ground grain, 
and therefore do not sell for as high a price. Better results can be 
obtained by feeding sheaf wheat to steers than to pigs. Sheaf wheat 
can not be stored as well as the ground grain. 

Feeding potatoes to pigs, H. T. French {Oregon Sta. Bid. 42, pp. 
123-127 1 .—A test, to ascertain the feeding value of potatoes, was made 
with 10 pigs divided into 2 uniform lots. Lot 1 was fed a mixture of 1 
part shorts and 2 parts chopped oats. The grain was wet with cold water 
and allowed to stand 8 to 12 hours before feeding. Lot 2 was fed a 
mixture of potatoes and shorts. The potatoes were cooked the day 
before they were fed until they would mash easily, and the grain was 
mixed with them while they were still hot. 

The financial statement is based on shorts at $11 and chopped outs 
at $10 per ton and potatoes at 10 cts. per bushel. Lot 1 made an 
average daily gain of 1.8 lbs., and consumed 6.8 lbs. of mixed grain 
daily, an average of 3.8 IbR. for every pound of gain. The cost of pro- 
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ducing 100 lbs. of gain was $2.18. Lot 2 consumed 12.4 lbs. of 
potatoes and 2.S lbs. of shorts daily and gained 1.3 lbs. This was 0.5 
lb. less than the gains made by lot 1. The cost of 100 lbs. of gain was 
$ 2 . 86 . 

The following conclusions were reached: Both lots made good gains 
and were well matured. The pigs would not eat a larger ration of 
potatoes than was given them. To obtain the best results the amount 
of potatoes should have been decreased and more grain fed. The 
financial returns from the grain ration were better than from the ration 
of potatoes and grain. A mixture of grain fed with i>otatoes is better 
than shorts alone. Potatoes and other vegetables, cabbages, squashes, 
and pumpkins should be cooked before being fed. Although pigs may 
eat them raw, they are not eaten with relish. 

Swine feeding, C. D. Smith {Michigan St a. Rpt. l&9o,pp. 134-14X ).— 
A number of experiments to test different feeding stuffs for pigs are 
reported. In February, 1S94, au experiment was made to test the value 
of skim milk and to compare wheat with corn. Twenty grade Poland 
China pigs, divided into 4 lots of 3 each, and one lot of 3 pure bred 
Essex barrows were used. The test lasted 0 weeks, except with lot 3, 
which was discontinued after 25 days, owing to the illness of one of 
the pigs. 

Lots 1 and 3 were fed com meal, lots 2 and 4 wheat meal, ami lot 5, 
corn meal and wheat meal in equal quantities. All the lots were fed 
skim milk in addition. The financial statement is based on corn meal 
at $16 and wheat meal at $20 per ton. The results are given in the 
following table: 

Jit suits of pig-t\eding experiment . 



Food consumed. 

! - 

&kim Corn Wheat 

milk meak meal. 

i 1 

Weight | 
at begin- 1 
rung. 

(lam in 
live 

weight. 

Dry 
matt* r 
eaten per 
pound 
ot gain. 


Pounds. 

rounds. 

Pounds. 

Pounds. , 

Pounds 

Pounds. 

Lot 1 (corn meal and skim milk). 

1,833 

1.079 


SMS 

3D0 

3.45 

Lot 2 (wheat meal and skim milk}. 

1 9.VI 


1.319 

l 640 

430 

3.18 

Lot 3 (corn meal and skim milk). 

97) 

49> 


438 1 

1 132 

3.52 

Lot 4 (wli^at meal and skim milk) . 

1 37C 


924 

420 

344 

2.79 

Lot 5 (corn meal, wheat meal, and bkim 
milk). 

1 073 

391 

391 

472 

212 

3.78 


1 Twenty-five (lays only. 


The pigs were sold for $4.25 per 100 lbs. The total gain was $62.39. 
Taking from this the cost of the grain, the value of the skim milk is 
28.4 cts. per 100 lbs. 

The following conclusions were reached: The larger pigs in lot 5 
required considerably more dry matter per pound of gain than the 
smaller pigs. Wheat compared favorably with corn as a food for 
young and growing pigs. Its economical use would depend on its price 
in comparison with corn. 
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A second experiment, which was begun in January, 1895, and lasted 
5 weeks, was made with 10 lots of 7 pigs each. The objects were to 
test the value of skim milk, and to compare sweet and sour skim milk, 
corn and wheat, and feeding indoors and out of doors. Lot 8 was fed 
sour skim milk, and all the other lots sweet skim milk. In addition, 
lots 3 to 10. inclusive, were fed corn meal, or a mixture of corn meal 
with bran, wheat meal, or middlings. 

Lot 5 was fed indoors and lot 10 out of doors. The financial state¬ 
ment is based on corn meal at 816, wheat meal at 820, bran at $14, 
and middlings at $15 per ton. The results of the experiment are 
shown in the following table: 

Summary of results of pig-feeding experiment. 


Lot 1 (skim milk) 

Lot 2 (skim milk)- 

Lot 3 (skim milk and corn meal) 

Lot 4 (skim milk and corn meal) 

Lot 5 (skim milk and coni meal) 

Lot 0 (skim milk with corn meal 

and bran, equal parts). 

Lot 7 (skim milk with corn meal 
and wheat meal, equal ports) 

Lot 8 (skim milk with corn meal 
and wheat meal,equal parth). 

Lot 9 (skim milk with corn meal ' 
and middlings, equal parts).. 

Lot 10 {skim milk and corn meal) 

The pigs were sold for $3.80 per 100 lbs., yielding a profit of from 
$3.76 to $17.33 per lot. The following conclusions were reached: 

“(1) The average returns per 100 lbs. for the skim milk, the prices for live pork 
anti for grain feeds being as given, was 22,08 cts. 

While skim milk fed alone to young pigs will support life and make them 
grow, it is much more economical to mix with it middlings and corn meal. 

u (3) The better and more economical gains were invariably made with the smaller 
pigs. . , . 

“(4) In this test sweet skim milk gave better returns than sour. 

"(5) Wheat bran when Boaked in skim milk is readily eaten by pigs, but does not 
seem so well adapted to form a part of tbeir ration. It is too coarse and bulky. 
Although in this test it was fed with a less proportion of skim milk than was allowed 
the pens fed corn meal and milk, and therefore the conditions are not precisely 
identical, still the excess of dry matter required to produce a pound of gain is sig¬ 
nificant. 

4< (6) Wheat meal forms a very acceptable addition to the ration of young pigs, 
and oan be economically used when its price per pound is not greater than corn. 

4< (7) Middlings and corn meal, with sweet skim milk, produced the greatest gains 
in proportion to the amount of dry matter consumed of any combination tested in 
this senes. It was fed to the smallest pigs and was mixed with a larger proportion 
of milk, factors that must be taken into consideration. Still the fact that it required 
but 1.80 lbs. of dry matter td make a pound of gain shows clearly the value of the 
ffeed." 
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An experiment to test the value of mixed rations, of middlings for 
larger pigs, and of corn meal in comparison with corn on the cob and 
with barley meal was begun in February, 1895. and lasted 4 weeks. 
Seven lots of pigs were used. Lot 2 was fed corn oil the cob. and lot 
5 barley meal; the other lots were fed corn meal with barley meal, lin¬ 
seed meal, and middlings alone or in combination. 

The results are shown in the following table: 


Results of pig-fteding experiment. 


erage 

Focxl (on- v eight at 
snrae<l. b* gin¬ 
ning. 


Gain in 
weight. 


Dry nut¬ 
ter eaten 
per 1 ll». 
gain. 


Lot 1 (corn meal)..... 

Lot 2 (corn on the cob). 

Lot 3 (corn meal and middlings, equal parts). 

Lot 4 (corn meal). 

Lot 5 (barley meal). 

Lot 6 (corn meal, barley meal, and middlings, equal parts). 
Lot 7 (corn meal linseed meal, aud middlings.equal parts).. 


Povndtt. Port nth. 
1 C‘J7 336. 0 

1,017 13s. 1 

1.326 140 0 

1 G30 148. 4 

1. 30c 137. 6 

1,290 120.1 

S.tl 74.3 


Povmh. PhihhJs. 


3‘i,> 

4.35 

2*9 

5.02 

239 

4.06 

>67 

3.95 

269 

4 .7) 

327 

3.51 

340 

2 17 


The pigs were sold at 83.80 per 100 lbs., yielding a profit of from 
810.98 to 813.95 per lot. The following conclusions were reached: 

(1) The larger pigs did not make as economical gains as the smaller 
ones. 

(2) Larger and more economical gains were made on corn meal than 
on corn on the cob. 

(3) Barley was not as valuable as corn for fattening pigs. 

A test was begun August 23, 1895, and lasted 8 weeks. The value 
of soaked wheat and ground wheat was tested with 2 lots of 5 crossbred 
Duroc-Jersey-Essex pigs. Lot 1 was fed whole wheat soaked, and lot 

2 wheat meal. Both lots were fed skim milk in addition. The whole 
wheat was at first fed in a trough, but as it was not properly masti¬ 
cated, later on it was scattered on the floor of the pen and the pigs were 
compelled to eat it more slowly. Lot 1 consumed 1,410 lbs. of skim 
milk and 1,043 lbs. of whole wheat, and lot 2 consumed the same quan¬ 
tity of skim milk and 1,025 lbs. of wheat meal. Lot 1 gained 344 lbs. 
and lot 2,370 lbs. 

The pigs were sold for 83.80 per 100 lbs. If skim milk is reckoned 
at 27 cts. per 100 lbs., the wheat would be worth 60 cts. per bushel; if 
skim milk is reckoned at 20 cts. per 100 lbs., the wheat would be worth 
65 cts. per bushel. 

Feeding of swine, J. W. Robertson {Canada ExptL Farms Ept* 
1895 , jpp. 191-196 , fig . 1). —The author quotes from previous work (E. S. 
R., 7, p. 608) and reports additional experiments with pigs to determine 
the effect on the quality of flesh of feeding wheat and buckwheat. 
Eight crossbred Tamworth and Poland-Ghina pigs were divided into 

3 lots of 3, 3, and 2 animals, respectively, and 8 crossbred Essex and 
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Yorkshire pigs were divided into 2 uniform lots. Lot 1 was fed a mix¬ 
ture of equal parts by measure of ground barley, rye, and wheat, and 
wheat brau soaked in cold water for an average of 30 hours; lots 2 and 
4, a ration composed of equal parts by weight of the grain mixture fed 
to lot 1 and ground wheat soaked in cold water for an average of 30 
hours; and lots 3 and 5 equal parts by weight of the same grain mix¬ 
ture as lot 1 and ground buckwheat soaked in cold water for an average 
of 30 hours. The results are tabulated. 

Lot 1 consumed 3.44 lbs. of food per pound of gain; lot 2, 3.48; lot 3, 
3.79; lot 4, 4.06; and lot 5, 4.24. The pigs were sold and slaughtered, 
and the live weight, dressed weight, and shrinkage are given for each lot. 

The conclusion is reached that feeding a ration consisting of one-half 
ground buckwheat is not a cause of soft sides. ^The percentage of 
shrinkage, from fasted weight to dressed weight 24 hours after killing, 
was 2.46 per cent less in the pigs fed on the grain mixture and ground 
buckwheat than in the pigs fed on the grain mixture and ground 
wheats 

The value of skim milk as a food for young and growing pigs was 
also tested with 3 lots. Lot 1, consisting of 1 crossbred Yorkshire and 
Tam worth and 2 crossbred Tamworth and Berkshire grade pigs, 
was fed a mixture of equal parts by measure of ground barley, rye, 
and wheat, and wheat bran soaked in cold water for an average of 30 
hours. Lot 2, consisting of 1 crossbred Yorkshire and Tamworth pigs 
and 3 crossbred Tamworth and Berkshire grade pigs, was fed half as 
much of the same grain ration as the preceding lot and as much skim 
milk as they would consume in addition. Lot 3, consisting of 5 cross¬ 
bred Berkshire and Yorkshire pigs, was fed on wheat shorts soaked in 
cold water for an average of 30 hours, and 30 lbs. of skim milk per day 
in addition. The results are expressed in tabular form. 

u From these teats, from the tests in 1^94, and from our experience in feeding 
young pigs, it appears that— 

u (l) Skim milk may form the largest part of the feed of young and growing pigs 
with advantage and economy; 

“(2) For the fattening of swine weighing on the average o\er 100 lhs. each, 
live weight, it is economical to give an allowance of skim milk not exceeding 5 
ll>s. per head per day; 

(3) In every case the swine fed with part of their ration of skim milk were 
lustier, more vigorous, and of a more healthy appearance than swine fed wholly on a 
ration for gain.” 

Report of poultry manager, A. G. Gilbert ( Canada ExptL Farms 
Sj)t 1895 , pp. 233-247, fig. 2 ).—The author discusses at some length the 
different markets for eggs and the cause and prevention of bad eggs 
being placed on the market. The rations fed during the winter of 
1894-’95 are described in detail and the number of eggs laid by the hens 
of each breed is given. 

The morning ration consisted of a warm mash composed of ground 
wheat, oats, and barley or rye, and bran. Sometimes only 3 of the 
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grains were fed. At noon a light grain of >ome sort was fed to keep 
the hens busy scratching. In the afternoon a liberal ration of wheat 
or buckwheat, mostly the former, was fed. Sometimes cut bone was 
given instead of the morning or afternoon ration. Green food, in the 
shape of cabbages, turnips, or mangel-wurzels, was liberally fed. and 
occasionally clover hay was steamed and mixed with the mash. Broken 
oyster shells, mica, and grit were furnished the hens in liberal quanti¬ 
ties, as well as an abundant supply of water. Ten lots of 11 hens, 
mostly pullets, were compared for egg production. 

‘•The greatest egg production actually came from the Barred Plymonth Rocks, 
closely followed by the Langshaus. The latter were, perhaps, the later hatched 
of the two. The Whit** Minorcas did not show much vigor durimr the earh pait of 
the winter, and several of them died during the early part of the month of March. 
The Colored Dorkings were, apparently, late chickens, and were slow in maturing. 
The Brahma hens did not do well, as they were 0 years of age and were likely fat." 

The eggs laid by the stock kept for breeding purposes are also 
recorded. 

Early in March the different breeds were mated for breeding. The 
White Java eggs hatched remarkably well during all the season. 
The chickens were hardy and made rapid development. -The Light 
Brahma eggs did not do well, owing to the hens being •> years of age 
and at that age predisposed to take on fat. The Plymouth Bock- 
Colored Dorking cross eggs hatched well/ 1 ’ The feeding and care of 
the chickens and the egg production is discussed. The characteristics 
of some crossbreeds are given. 

A trial has been made for 2 seasons of straw litter compared with 
sand and gravel. The results were altogether in favor of the straw. 

An incubator trial and diseases of poultry are spoken of briefly. 

Poultry, S. A. Bedford (Canada Faptl. Farms Rpt. 1&V5, pp. SOu, 
50o*).—This is a report of work carried on at the Brandon Experimental 
Farm during 1895. Barred Plymouth Bocks, White Leghorns, and 
Black Minorcas were compared. The morning ration consisted of half 
boiled roots and half ground wheat wet with skim milk. Dry grain, 
consisting of 25 ] er cent of barley, 25 per cent of oats, and 50 per cent 
of wheat, was fed in the evening. One ounce per head daily of ground 
green bone was also fed, and the fowls were supplied with fresh water 
aud lime and grit The largest number of eggs was laid by the White 
Leghorns, the next by the Plymouth Bocks, and the smallest by the 
Black Minorcas. The age and live weight of the poultry are given. 

Although the White Leghorns are excellent la\ er* they are under weight for table 
fowl, and having prominent breast Iwmes their shape is also against them for that 
purpose. The PIj mouth Rocks sell readily as table fowls. The Black Minorcas 
appear to be in many respect* midway between the hite Leghorns and Plymouth 
Rocks." 

Flour considered from the standpoint of nutrition, L. M. I xderwood (Ala¬ 
bama i'olhgeSta. Bui 74, pp, ^149-JJS -.—The anthor discusses the relative value of 
bread made from whole wheat and tine wheat dour, and gives a receipt for making 
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bread fiom whole wheat hour. Analyse^ are also given of flour of entire wheat and 
fhu* wheat flour ami the amounts of nutrients in a barrel of each are calculated. 
The author recommends the more extensive use of bread made from whole wheat 
floui. 

Dietary of a mechanic’s family (Xeic Jersey sfas. Bpt. 1S95, pp. 123-129 \.—This 
is an account of a dietary study made l>y the station in cooperation with this Depart¬ 
ment and reported in Bulletin 33 of this Office. 

Composition and cost of bread in New Jersey (Xeic Jersey Stas. Bpt. 1693, pp. 
129-137 ).—This is an account of an investigation l>y the station in cooperation with 
this Department, reported in Bulletin 33 of this Office. 

Bakery experiments (Xew Jersey Stas . Itpt. 1893 , pp. 137-147 ).—An account of 
experiments made by the station in cooperation with this Department, reported in 
Bulletin 35 of this Office. 

Foods at the Geneva Exhibition (Ztschr Xahr. Vntenuch. mid Hyg., 10 ( 1896), 
Xo. 23, pp. 3S7-3S9 ').—A general article, describing some of the food exhibits. 

Beechnuts as a feeding stuff ( Landic. Vers. Mat. MiinsUr. Bine Denlschrift, 1S96, 
p. t37 t.—The composition is given of the kernel, shuck, and cako of beechnuts. The 
cost is too high for a feeding stuff. The author mentions the fact that beechnut oil 
is highly esteemed as a table oil and that the roasted nuts are used as a coffee 
surrogate. 

Handbook of meat inspection, G. Kjerrulf (Maudbob i Kotthesitgning. Stock¬ 
holm, 1896, figs. 4S, pis. 4; rt r. in Jour. Hyg., 22 ( 1 S 07 ), Xo. 1069.pp. 131,132). 

Dietary standards, H. Gillet (formulairt dt s regimes ahmentaires. Paris: J.B. 
Baillihre, 1807; rev. in Jour. Hyg., 22 (1897t Xo. lUb9, p. 132 ).—A treatise on diet in 
health and disease. 

Cotton-seed hulls and meal for beef production, F. E. Emery and B. W. Kil¬ 
gore {Xorth Carolina Sta. Bpt. 1803, pp. 219-233). — A reprint of Bulletin 118 of the 
station (E. S. R., 7, p. 702). 

Sheep feeding, C. D. Smith ( Michigan Sta. Bpt. 1895, pp. 132 , 133).— A summary 
is given in tabular form of the work of the station on sheep feeding. 

Fattening lambs, C. D. Smith and F. B. Mumforo {Michigan Sta. Bpt 1893,pp. 
340-364 , (lgms. 3 ).—A reprint of Bulletin 113 of the station (E. S. R., 6, p. t>60). 

Poultry department, C. D. Smith (Michigan Sta. Bpt. IS95, pp. 142, 143 ).— A brief 
statement is given of the resources of the poultry department and plans for work, 


VETERINARY SCIENCE AND PRACTICE. 

Experimental studies of the ELoch test for tuberculosis, J. Nel¬ 
son {Xew Jersey IStas, Rpt. 1895, pp. 179-216, ph, 4 ).—These studies 
vere planned to extend over one year, beginning March, 1S95. The 
results for the lirst eight months are here given. 

After a brief resum6 of operations with the Koch test previously 
reported (E. S. 6, p. 332; 7, p. 709), and some unpublished work 
done for the State Tuberculosis Commission, the author gives a sum¬ 
mary of the leading results and their bearings. Following this is 
a description of an autopsy of a cow and 30 tables showing in detail 
the reactions obtained from successive injections on the herd experi¬ 
mented upon. 

It may be stated that all lymph used in the experiments was received 
from the Bureau of Animal Industry of this Department, and that 30 
minims is considered a full dose. This, however, was employed rarely, 
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the injections ranging from li> to 23 minims, 20 minims, or a two-thirds 
dose, being employed for a cow of average size. 

It is pointed out that all cases showing an undoubted reaction indi¬ 
cate the presence of tuberculosis, that tubereulo>i* can not be eradi¬ 
cated without the slaughter of animals reacting doubtfully, and that 
the law of temperature fluctuations is not well enough understood to 
form accurate inferences relative to the pieseneeand extent of reac¬ 
tions. Further, it is stated that good care of animals will not strengthen 
them so as to enable them to withstand an exposure to the germs, and 
that in large herds it is to be presumed, until the contrary is proved 
by the tuberculin test, that tuberculosis is present. 

Summarizing the work so far as it has been carried, the author states 
that— 

“Ml) Absence of reaction under tbe Kocli test Knot certain proof of the absence 
of tuberculosis. Cow s may fail to react at the first or second injection and on sub¬ 
sequent injection give the fever reaction, indicating the presence of tuberculosis 

*‘i2) Repeated injection of tuberculin made oil a sound animal did not seem to 
affect its health, and, abo^ e all. did not produce in her any apparent tendency to 
react to the later injections; therefore, if a cow which has failed to react in previous 
tests does react subsequently, such reaction is e^ idem e of a tuberculous condition, 
and not due to the effect of tuberculin alone. 

“(3) Each repetition of the injection on an animal that has gnen a reaction is, unless 
a long time intervenes, accompanied by a lower reaction than in the previous test. 
The power to react, or the sensibility to injected tuberculin, is rapidly reduced by 
rei>eated injection. Therefore, whenever an animal gives a doubtful reaction during 
the application of the Koch test, the uncertainty is only increased by repeating the 
injection. The repeated test may dispose the veterinarian to declare the animal to 
be sound, even when tubercles are undoubtedly present. 

*•(4) The temperature of the air influences a cow'b temperature in some instances 
very markedly, and must be taken into account in interpreting temperature sheets, 
especially in summer. Humidity seems to have no effect.'* 

ith reference to cases originally indicated by the test as sound but 
subsequently found suspicious, the author affirms that either the 
animals had latent tuberculosis when tirst tested, or they were after¬ 
wards infected. He favors the tirst explanation, and states that it is 
an error to assume, when on an autopsy a tuberculous lesion is found, 
even in an old cow, that infection is recent, and that cows 0 to 14 years 
old may have been tuberculous all their lives and still the disease have 
gained headway only at special intervals. The great variation in the 
extent of reaction is taken as proof that susceptibility is developed 
progressively, but inasmuch as susceptibility has no relation to the 
extent of disease, it is believed probable that the sensitiveness may 
vary periodically. In support of his statement regarding the extent 
of tuberculosis in a latent condition, he cites the experience of Stalker 
and Niles 1 and of L. Parson 2 and adduces the case of the autopsy of a 
cow already mentioned. In this animal, which had reacted to the 


1 Iowa Sta. Bnl. 29 (,E. S. R„ 7. p, 804 
* Pennsylvania Sta. Rpt. 1894 (E. S. R.. 7, p. 9b7). 
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second injection but bad not to subsequent ones, extensive tuberculosis 
to 1 * found wbicli was certainly of old standing, for, with the exception 
of those in the thoracic glands, the tubercles were surrounded by an 
unusually dense coat of connective tissue. 

‘•The rnoie this matter 1 * 1 mestigated the greater must the conviction become 
that if we are to use the Koch test ±01 puiposes of eiadieatiui* tnbeiculo'sis iioiu 
anion# the cattle of the country, we lia\e a moie difficult task before us tban is 
usually believed by exponents of the tuberculin test. We need to pioceed 'with 
greatei care and less confidence. It regimes heioic measures and patience in their 
application. Eradication can not be rapidly nor easily eftected.” 

Further experiments with an attenuated tuberculosis bacillus, 

A. E. de Schweinitz and E. C. Scheoedee ( U. IS. Dept. Ayr ., Bureau 
of Animal Industry Bui. 13, pp. 11-11). —An account is given of experi¬ 
ments with attenuated tuberculosis bacillus upon a monkey and 18 
guinea pigs. The monkey received inoculations of tubercle cultures, 
thirtieth and thirty-second generations, and lived 0 months. Death 
occurred from natural causes, and post-mortim examination revealed no 
signs of tuberculosis. Similar results followed inoculation of guinea 
l)igs. The authors conclude that their experiments “have proved con¬ 
clusively the attenuated character of this germ. Although this germ 
is so attenuated and innocuous to animals, its ability to grow in arti¬ 
ficial media is as good and better than ever, and the tubeieulin obtained 
from its culture is as satisfactory as that prepared from a more virulent 
germ/’ 

The growth of the tuberculosis bacillus upon acid media, E. A. 

de Schweixitz and M. Dorset ( U. & Dept . Ayr., Bureau of Animal 
Industry Bui. 13, pp. 7-10, pis. 2 ).—The authors find that the bacillus 
cultures will grow upon meat broth of an acidity requiring the addi¬ 
tion of 21.6 cc. decinormal sodium hydrate solution to neutralize 100 
cc. of the media; upon artificial media requiring 45 cc. of sodium 
hydrate solution for neutralization; and upon the acid beef broth and 
acid artificial media to which from 1 to *‘i per cent of one-lmlf normal 
hydrochloric acid has been added. After the growth of the tuber¬ 
culosis germ upon the media described is well advanced and apparently 
has ceased, the aeid reaction of the cultures is still more marked. The 
growth of the germs and their morphological changes as observed by 
the authors dilfer from those reported by other investigators. Plates 
are given showing the appearance of the growth upon different media. 
The authors believe certain changes in the morphology of the germ 
indicate the presence of heteromorphic forms of the tuberculosis bacil¬ 
lus and a genuine pleomorphism caused by the changed conditions of 
life. 

“If the germ is transferred from an acid culture after it has been cultivated on 
acid media for a number of months to a neutral nutrient iiuid it will no longer grow. 
There wonld seem from this to he probably a poisonous principle secreted by the 
germ. It may be a true acid or, more likely, a substance with an acid reaction. In 
the experiment, as the germs used for inoculation still floated on the surface of the 
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culture, they should have 1 m*vii alive, nnl*-s -ome Mili-tam e v-p^eially imuiu al to 
tliexr growth was produced iu tile <*u3tiiie-. 

“These experiments show clearly that tie Tubert nlo-i- bat illn* un be readily 
accustomed to an acid nutrient fluid, that it < an easily adapt it^eil* to the changed 
conditions ot liie, and that e\en a small amount of ire»» Iruh ot LIoi it* acid doe- nor 
interfere ^ ith it& arowth. They tend to show further, tu think, that nndei i eitain 
conditions there 1 * probably a poisonous substance produced by the genus which is 
inimical to their own life." 

Serum diagnosis of hog cholera, C. F. Dawho* Separate /mm 
X. r. Med. Jour. D97, Feb . 20. pp. J .—The author lia^ made an applica¬ 
tion to liog cholera of a method discovered by Widal for diagnosing with 
ease and certainty the existence of typhoid fever, tn Widal's method, 
a bouillon culture of typhoid bacillus is subjected to microscopical 
examination to determine the isolation and motility of the individual 
bacteria. A drop of blood from the patient and a few drops of the cul¬ 
ture are then mixed together ou a watch glas> and a lumgimr-drup 
culture made. It is found that the bacilli lose their motility and become 
aggregated into mas.ses which are separated by wide spaces. The lat¬ 
ter are dotted with less motile bacteria, which may be seen to approach 
the massesaud dually become adherent to them. Such phenomena are 
not found in preparations made from the blood of healthy persons nor 
from those suffering from such diseases as nephritis, tuberculosis, 
pneumonia, icterus, and rheumatism. 

In the author's experiments, which are preliminary to more extended 
investigations, a rabbit was inoculated with hog cholera by a subcuta¬ 
neous injection of a bouillon culture. Five days later a little blood 
from the ear of the rabbit was smeared on a clean cover glass and 
allowed to dry. Then a drop of bouillon culture of hog cholera bacil¬ 
lus was placed upon the dried blood and the cover glass inverted over 
a hollow ground slide and examined microscopically. By the time the 
bacilli had been brought into focus they were found to have become 
motionless and aggregated into clumps exactly as described by Widal 
in reference to the typhoid bacillus. A control experiment made with 
the blood from a normal rabbit exhibited no such phenomena. Experi¬ 
ments made to learn the effect of hog cholera blood serum upon typhoid 
fever bacillus and the Bacillus coli communis gave negative results. 
The method is believed to be of considerable value, as it will enable the 
detection of hog cholera before the ordinary symptoms are appareut. 

Report of the commissioners on diseases of domestic ani¬ 
mals, 1896 (Bpt [Connecticut J Comm. Diseases Domestic Animals, 
1^9(1, pp. 23). —The report deals entirely with tuberculosis, and states 
that out of 6,304 cases examined, 14.2 per cent, or 807. were condemned. 
Six hundred and fourteen herds were tested, of which 307 contained no 
evidence of disease. Post-mortem examinations of the others revealed 
146 very bad cases, 640 well marked, 85 light, and 19 cases iu which 
no lesions were discoverable by the naked eye. The report goes on to 
state that the method of testing by injection of tuberculin is growing 
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very mucli in favor. The customary directions for disinfection are 
given, as well as the forms of permits and certificates required by the 
State, and also the text of the quarantine regulations adopted by 
the Connecticut State Board of Agriculture. 

A study of skin tumors of horses and mules in Alabama, S. L. Coleman 
(J labitma College 81a. Bui. 72. pp.310-374, figs. 12).— General observations are given 
upon causes, wacroscopical and microscopical characteristics, and surgical and medi¬ 
cal treatment of attections of this Lmd based upon studies of cases brought to 
the free clinics of the college, figures are gnen showing structure of slide sec¬ 
tions and general appearance of some of these growths. Brief notes are appended 
upon cases treated during 4 jears, which are classified as follows: Fibromas, 41; 
granulation tumors, 4; papillomas, 10; saicomas, 5; and sarcinomas, 3. 

The parasitic diseases cf poultry, F. V. Tiii:ob\u> ( London: Gurney Jackson, 
1596, pp. 130, figs . 2J\ —A short manual for the poultry keeper, describing briefly 
iho common vegetable and animal parasites of poultry, together with the symptoms 
produced by and the remedies to be used against them. 

The development and purpose of veterinary hygiene, Ostjertau f Ztsehr. Fleisch 
und Milch JJyg ., / ( 1S97 ), Xo. 0 , j)j). 103-114). —An address, a\ ith bibliography 
appended. 

The hygiene of domestic animals, H. Geokui: (Jour. Ayr . Prat., 1 (1897). Xo. 4, 
pp. 133-137). 

Experiments with peat litter containing sulphuric acid for prevention of con¬ 
tagious animal diseases, KCnnemaxn (Mitt. deut. landic. Gcs1897, Xo. 2 (2), pp. IS, 
24). —From experiments of Stutter 1 and Eber, and original experiments by the 
author, the latter believes that peat litter containing 2 per cent of free sulphuric 
acid will exert a favorable influence m the prevention and repression of certain 
contagious diseases. 

Prevention of animal diseases by the use of litter treated with sulphuric acid, 
W. Eber (Milt. deut. landic. Ge1897, Xo. 3, pp. 84, 63). —From experiments with 
cattle and pigs the author believes it impossible to prevent disease by the use of acid 
litter. 

Contagious abortion of cows, Rkindl (Fuhling t 8 landic. Ztg., 46 (1897), Xo. 4, 
pp. 114-119). 

Conoeraing actinomycosis, A. Habel (Arch, path . Anat. und Physiol146 (1896), 
Xo. 1 , pp. 1-Jo). 

Fleuxo-pneumonia in goats, Storcu (Berl. Tierdrztl. IVochenschr., 1896, Xo. 48; 
abs. t» Centbl. Balt. und Par. Med., 21 (1897), Xo. 3,pp. 105, 1(H)). 

On the treatment of a case of tetanus in a horse with tetanus antitoxin, 
W. Dieckerhoff and B. Petek (Btrl. Tierdrztl . IVochenschr189b, Xo, 30; abs. in 
Centbl . Balt, und Par. Med., 21 (1897), Xo. 3, p. 118). 

The bovine tick fever, C. Fuller ( Agl. Gas. X. S. Wales, 7 (1856), Xo. 11, pp. 
760-787 , pis. 5, figs. J ).—An account is given of the Texas fever in Australia. 

Hereditary tuberculosis in calves, Klepp (Ztsehr. Fleisch und Milchhyg1896, 
Xo. 10; ahs. in Centbl. Baht, und Par. Med., 21 (1897), Xo. 2, p. 61). 

A study of tuberculosis in small animals, Cadiot (La Bemaine Medicate , 1896, 
p. 462; aba, in Centbl. Balt, und Par. Med , 21 (1897), Xo. 2, pp. 61, b2). 

Tubercular infectiousness of milk, J. C. Bay (Ann. Pep. Iowa Dairy Commis¬ 
sioner, 1896; abs. in Centbl. Baht, und Par. Med., 21 (1897), Xo. 2, p. 63). 

Tuberculosis in a dog, U. G. Houck ( Vet. Mag., 3 (1896), Xo. 8, p. 188; abs. in 
Centbl. Baht, und Par „ Med., 21 (1897), Xo. 2, p. 68). 

A new method of staining tuberculosis bacilli, A. Rondelli and h. Buscalioni 
(Abs. in Centbl . Baht, und Par. Med., 21 (1897), Xo. 2, pp. 70, 71). 

Centbl. Bakt. und Par. Allg., 2 (1896), p. 841. 
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Tuberculosis and its prevention, F. P. Williamson' anil F. E. Emery s Xortk 
Carolina Sta. Ilpt . Ib0d t pp. wl-214). — A reprint of Bulletin 117 of the station tE. S. 
R., 7, p. 617\ 

The prevention of tuberculosis (Diet, and Hyg. fraz., IS <lb r t7 . -Vo. 4 , i>p. 
241-244\. —This article, reprinted from the British Medical Journal, points out the 
danger of infection from several sonrees, and urges the necessity of precautionary 
measures. 

Tuberculosis of the parrot, C. Sohexklinij-Pr^vOt Urnith. Munatsbchr.. 4 < 1a 9*J). 
Xo. 7, pp. W*-112 \.— Endeavors to deteimine whether tuberculosis of biids, mammals* 
and man are identical. 

Investigation of milk for tubercle bacilli, A. Buege Inamt. iJisa. Halle. 
abs. in Cenlbl. Balt, und Par. Med.. J1 1697 , Xo. '. p. 7" . 

Wormy fowls, N. A. Cobb Agl. (iaz. X. >\ irate*. 7 » IS**' Xo. 11. pp. 74*>-7J3 t 
Jigs, s j. 

The need of sanitary science and its value to the State, S. BcrraikE Purdut 
University Monographs , Xo, U pp* 47 —This bulletin treats of unitary science, its 
foundation, purpose, and scope: sanitary legislation abroad and at home; and **ani- 
tury work and public evperimeutation; with an appendix summarizing The act*- gov¬ 
erning tlie Massachusetts stat** Board of Health. 

DAIRY FARMING—DAIRYING. 

The amount of albuminoids precipitated from mi lk by hea tin g, 

P. Solomin \Arch. Hyp.. 2^ \lS9B n Xo. 1. pp. 4J-4 ').—The object was 
to determine what proportion of the nitrogenous substance of milk 
was precipitated or coagulated by heating at different temperatuies. 
Milk was heated for 15 minutes (in one case an hour) at constant 
temperatures varying from 55 to 140- C., cooled, filtered, the precipitate 
extracted with ether, dried, and weighed. In separate eases the ash, 
nitrogen, and phosphorus were determined. The precipitation of pio- 
teids commenced at (KP, a small amount being separated. Since milk 
albumen is said to coagulate at from 72 to 80 c , according to the concen¬ 
tration and salt content, it is suggested that the proteid separated at 00° 
may be milk globulin. The amount of proteids precipitated increased 
with the temperature, though quite irregularly. At 80^ and above the 
precipitate contained traces of organic phosphorus, indicating that 
casein was being thrown down. The precipitate at 100- was usually 
too small to account for all of the albumen indicated by analysis. By 
heating milk in an autoclave at 110 to 120- in general, no larger 
amount of albuminoids was separated than at 100 c . At 150 to 140° 
the casein and albumen were nearly completely precipitated, and about 
half of the ash was inclosed in the eoagulum, including all of the lime 
in combination with phosphoric acid. 

Kajmak, A. Zega (Chtm. Ztg21 (1^97). Xo. 6. p. 41 'This is a 
dairy product of first importance in Eastern Turkey. It is made in a 
very primitive way by heating milk to boiling, allowing it to stand in 
large vessels, usually of wood, for 12 hours, removing theskim “ which 
forms, salting this, and packing it in firkins. Hence, it comes nearest 
to being a sort of cream cheese. 

17501—2so. 10-7 
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The average composition of 10 samples is given as: Water 31.55,fat 
55.70, nitrogenous substances 6.25, ash 4.5. milk sugar 2.01, and salt 3.07 
per cent. In taste it is very little like butter, and changes with age, 
but as a rule is somewhat sour, and ranges from that of Thun and Gais 
cheese to l!oquefort cheese. 

A case of bitter milk and its cure, Dammann (Detit, Tieriirzfh 
Wochenschr., 1S97, No. 1; ab $. in Milch Ztg., 20 (1897), No. 4^p. 56 ).— 
The author discovered the cause of a case of bitter milk of long stand¬ 
ing to be in the failure of the urine to drain off properly from the 
stalls, which otherwise were kept clean. This difficulty was removed, 
the udders of the cows washed with warm 2 per cent soda solution, the 
canals in the teats syringed with a 3 per cent aqueous solution of boric 
acid, and the drop behind the cows was soaked with a 3 per cent Ki eo- 
lin solution. After this the trouble disappeared. 

Fodder corn and straw compared with native hay for feeding 
milch cows, S. A. Bedford (Canada Expth Farms Bpt. 1895, pp. 
303 , 301). —This is a report of an experiment carried on at the Brandon 
Experimental Farm during 1895. The animals used were an Ayrshire 
and a Holstein cow, and the experiment was divided into 3 periods of 
10 days, 38 days, and 16 days. In the first and third periods the basal 
ration consisted of 40 lbs. of fodder corn and straw, 60 lbs. of corn 
silage, 10 lbs. of wheat chop, and 4 lbs. of barley chop. In the 
second period 40 lbs. of native marsh hay was substituted for the fod¬ 
der corn and straw. As much of the lation was fed as the animals 
would eat up clean. The food consumed and the milk produced are 
recorded. 

The average milk yield for the cows fed the corn feed was 42 lbs. 2 
oz., and for those fed hay, 41 lbs. 3 oz. 

“From the results of this experiment it would appear that farmers 
living at a distance from hay marshes may find fodder corn a good 
substitute for hay in feeding cows. 7 ’ 

The dairy (Michigan St a. Dpt. 1895 , pp. 143-158). —This consists of 
popular statements in regard to milk, the fermentations of milk, prac¬ 
tical suggestions for preventing infection in the stable, the general 
treatment of milk to avoid this, the methods employed in washing the 
dairy utensils at the station, some physical and chemical properties of 
milk, creaming milk, churning, butter making, etc. 

Samples of skim milk from 11 farmers in the vicinity of the college 
who raised their milk by shallow setting, showed the percentage of fat 
to range all the way from 0.3 to 2 per cent, the average being 0.71 per 
cent. 

Illustrations are given of the creaming in cold deep setting of the 
milk of fresh cows, and cows well advanced in lactation. In the case 
of a cow which had been in milk for 17 months the skim milk aver 
aged 1.08 per cent of fat, while in the case of a fresh cow, the fat in 
the skim milk ranged from a trace to 0.4 per cent. When the milk 
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of the two cows was mixed, the skim milk contained 0.25 to 0.27 per 
cent of fat. From various experiments at the station in creaming milk 
by cold deep setting the indications are that the percentage of fat in 
the skim milk increases when the temperature ri>es above 45-, and that 
the fat is less folly recovered when the setting is delayed. 

A cheap form of creamer is briefly described. 

College herd \ Michigan St a. Rpt. 1895. pp. 125-181 .—Tliis is a record 
for nearly a year and a half of 17 cows in the station herd, showing the 
yield of milk and fat and the average percentage of fat for each cow by 
months. 

“ These tables reveal the fact that no mature cow is retained in the herd whose 
annual milk record is less than tf.OOU lbs. or which doe-> not yield at least 31 u lbs. ot 
fat per year. In her first period of lartation. College Houwtte j lelded but 230.43 
lbs. of fat but has already yielded at the close of this record 249.31 pounds, although 
her milking period ib still incomplete.’* 

Remarks are made upon the selection of young heifers for dairy 
stock, keeping of herd records, etc. 

Brief mention is made of some feeding experiments which have been 
conducted at the station. 

“There are several conclusions that may be sar'eh drawn from our feeding trials 
which do not need further trials lor confirmation. They are given here without 
details. 

“(1) Gluten meal and glnten feed are very palatable to cows and may be used eco¬ 
nomically in compounding rations for them. They tend to produce a soft, sticky 
butter, however, and further tend to so affect the cream as to leave a high percentage 
of fat in the buttermilk. 

“(2) Lathyrus sHrcsiris, either as green forage, hay or silage, is not liked by cows, 
either as a principal or subordinate part of the ration. Repeated trials have shown 
that cows will not eat it in sufficient quantities to make it an economically valuable 
forage plant. 

x M 3) Millet cun be safeiy put into a silo directly from the field. A small silo of 
millet silage kept without waste and was eaten with avidity by the cows." 

The effect of tuberculin injections upon the milk of healthy 
and diseased cows, E. A. de Schweinitz , F. W. Dept. Ayr., Bureau 
of Animal Industry BuL 13. pp. 15-2?. charts ?j. —This is a continuation 
of observations* on this subject reported in a previous bulletin. 1 The 
observations were made with varying doses of tuberculin on a healthy 
cow, 2 diseased animals, and a lot-of 8 cows which had been condemned 
by the tuberculin test and were to be killed. Data are given for each 
animal, showing the composition of the milk on different days and 
the temperatures before and after injection; and charts are given 
showing the variation in temperature of large numbers of animals after 
inoculation. 

“There was practically no variation in the far of the milk from the healthy cows 
after the tuberculin injection. This agrees with our first experiments, and also 
with some tests made by Dr, Law.- Neither was there any alteration when large 

, £ r . S. Dept. Agr. f Bureau of Animal Industry Bui. 7 * E. 3. R., fi, p. 845 . 

-New York Cornell Station Bill. *2 »E. s. R,, fi, p. 1023 . 




932 


EXPERIMENT STATION RECORD. 


doses, 30 cc. of tuberculin, were injected [into a healthy cow]. The second and 
third injection with tuberculin of No. 145 and 161, diseased respectively, caused no 
appreciable rise of temperature, but there was a decided decrease in the amount of 
fat. [In the second test of the lot of 8 condemned cows], however, the 2 animals 
that showed no rise in temperature failed to show any decrease m the milk fat. 
When the rise of temperature was noted m the others a marked decrease in fat was 
also noted. 

"A comparison of the decrease in fat with the extent of the disease, as revealed 
by autopsy except in case No. 234, a generalized one, does not apparently show any 
relationship. The oldest cases seemed to give the least change in fat, while the 
newer eases gave the largest ”\ ariation. . . . 

•'The variation in fat should, of course, be attributed in part to the fever. But 
that this is not the only cause is also evident. The variation is not, judging from 
tho few tests made, sufficient of itself to prove the presence of tuberculosis, but 
taken in coujunction with the rise of temperature might be considered as oorrobora- 
tivo evidence.” 

The opinions of the Paris Committee and the International Congress 
of Veterinary Medicine, at Berne, on the value of tuberculin are cited. 

"The statement that tho tuberculin injection causes the disease to spread more 
rapidly is not warranted by facts, and in many instances the use of tuberculin bas 
apparently caused an improv ement in the disease. . . . 

"No. 285, an animal condemned for tuberculosis about a year ago, bas been kept 
at tbe station since that date. At first slie was injected with small doses of tuber¬ 
culin until sbe ceased to give a reaction and was again apparently well. The injec¬ 
tions of tuberculin were increased m number and quantity, and on March 20, 1895, 
the date of the last examination of the milk, the animal received an injection of 
100 cc. Previous to that date she had received altogether 565 cc. of tuberculin. The 
last injection caused no change in the amount of fat or in the temperature.” 

A comparison of the Babcock test and the gravimetric method 
of estimating fat in skim milk, E. H. Farrington ( Wisconsin 
Sta. Bui. 52, jpp. 3-7, Jigs. lo). — The object of these observations was 
to show as nearly as possible by drawings just what fraction of a per 
cent is represented by the few globules of fat in the neck of the test 
bottle in testing skim milk containing a minimum amount of batter 
fat. Samples of skim milk were tested by the Babcock method and 
the fat also estimated by gravimetric analysis for comparison. The 
results of these comparisons are figured. 

It is considered impracticable to attempt to estimate less than 0.05 
per cent of fat by the Babcock test. 

Two bottles are illustrated which have been devised for testing 
samples of buttermilk or skim milk, one holding twice the usual 
quantity of milk and acid, and the other having a double neck. The 
results of comparisons of the Babcock test and the gravimetric 
method on 12 samples of skim milk, using the double-neck bottle, are 
tabulated. 

“The double-necked bottle is provided with a much finer graduated tube for 
measuring tbe fat than any other test bottle. Each division is so long that fractions 
of 0.1 per cent can bp estimated as the graduations represent 0.05 per cent fiat. . . . 

The double-necked bottles gave results which agreed very well with the gravi- 
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metric analysis, even when the latter showed only 0.1 per cent of fat, and this 
amount of fat could he distinctly read by the graduations of this test bottle, although 
in either of the other test bottles* reading so small an amount of fat requires more or 
less guesswork." 

The alkaline tablet test of acidity in milk or cream, E. H. Farrington (Wit- 
consiM Bui. 52, pp. S-16,figi. 0 .—This test, devised by the author (E. S.R., 6, p.248) f 
is described and populai directions are given for it** n«e in selecting milk, testing 
its acidity, testing cream, etc. A table is given showing the percentage of acid 
corresponding to each cubic centimeter of tablet solution. The application of the 
test in detecting the presence of preservaline in milk is described»E. S. R., 8, p. 436). 

A study of milk in relation to health and disease, G. M. Koblr 14th Biennial 
Report State Board of Health of California, W*4-'9C , pp. 12^-I7b .—This is a popular 
article on the above subject treated under the heads of *1 normal milk, 2) prepa¬ 
ration of milk and dairy products. *3) dietetic aud therapeutic uses of milk, (4) 
impure milk in relation to infantile mortality and other infections diseases, and 
(5) the germ theory of disease and dairy bacteriology, Nnmerons references are 
made to the scientific work done in these several lines, anu the article concludes 
with a bibliography. 

Influence of the tuberculin test on the milk flow of cows, Mi ller Dtut. 
Tterarzil. ^ochenschr., 1890, Xo. J", pp. 414P> >. 

Milk records and tests, T. E. Emery < Xorth ( arolina Sta. Itpt . 1^97, pp. 1 si-1 96, 
fig. 1). —A reprint of Bulletin 116 of the station iE. R., 7, pp. 60o, 629 . 

Process of reducing proportion of casein in milk, < Gaertner \ Ojf. irttz. F. S. 
Pat. OjJiee, 79 ilo r *7 , Xo. l,p. 4 * .—This patent covets Gaertner’s piepared milk and 
the process for making it, previously patented m several European countries. 

Concerning a poison-producing bacillus fotmd in ice cream and cheese, V. C. 
Yacgiux and G, D. Perkins (Arch. H\jg., 27 *lS9b), Xo. 4; ate. in Centbl. Balt, nnd 
Par . AUg., > ilS9h\. Xo. 24-27, pp. 799,$r*Qs. 

A color-forming micrococcus of red milk ( Centbl. Balt, ttnd Par . lied., 21 \ 1697), 
Xo. 5, pp. 177-179'. 

Bacteriological investigations of Kephir, E. von Freudenrekh (Landtr.Jahrb. 
Schweiz., 10 y1890 ), pp. 1-20. pi. 1\ figs. 2: aho in Centbl. JBakt. ttnd Par. AUg , 2 ( 1897), 
Xo. 2-3, lip. 47-74, figs. 2 k 

The nomenclature of the bacteria of lactic fermentations, G. Deichmann 
(Ztschr. Spirit iibintl., IS9b, Xo. 3S,p. 305,. 

Tests of dairy implements and practices, F. E. Emery (Xorth Carolina Sta. Itpt. 
1S9 7, pp. IJti-l 79, fig*. 4).— A reprint of Bulletin 111 of the station E. S. R„ 7, p. 426). 

The testing of milk, F. E. Emery * Xorth Carolina Sta. Itpt. 1S97, pp, lb1-127, 
figh. 7). —A reprint of Bulletin 113 of the nation ^E. 8. It., 7, pp. 422,423,429). 

A handbook for farmers and dairymen, F. W. Woll % Xtw Tori: John Wilty# 
Sons, 1897, pp. 375, figs. 5). —This is ‘“a third edition of the dairy and agricultural 
calendars previously published by the author.’’ containing brief discussions on sub¬ 
jects of importance and interest to fanners and dairymen, together with useful facts, 
tables, formulas, recipes, agricultural statistics, etc. The range of information 
presented is veiy broad and includes matter relatiug to feeding, manuring, growing 
of various Held and horticultural < rops, seeds and weeds forestry, agricultural 
engineering, human foods, dairy cows, milk, cream, butter, cheese, management of 
cieameries and cheese factories, various tables of weights and measures, statistical 
matter, and other useful information. The book is well printed, has a comprehen¬ 
sive index. and should prove a valuable additiou to the library not only of farmers 
and dairymen, bur ot all who have occasion to refer to the wide range of snhjecta 
which it covers. 
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Earthen dams, S. Fortier (Utah Sta. Bui 46 , PP..56, pi 1 , figs. 
14 ).—This bulletin discusses the character of materials used in earthen 
dams, methods of making a compact embankment and of constructing 
core walls, the dimensions of reservoir embankments, slope paving, 
outlet pipes and conduits, waste weirs or overflows, and State super¬ 
vision of dams and reservoirs. The Connecticut and Idaho laws relat¬ 
ing to dams and reservoirs are given in an appendix. 

An account is given of experiments at the station to determine the 
best proportion in which to mix gravel, sand, silt, and clay in order to 
produce the most compact and impervious mass (“ concrete”). In these 
experiments the size of the particles was determined and also the 
weight per cubic yard for each grade of soil in its dry state and the 
percentage by volume of open space. The latter was determined by 
pouring a given volume of the material from a height of 0.85 ft. into a 
known volume of water, the volume of water required to fill the inter¬ 
stices being taken as the percentage by volume of open space. The 
different mixtures or “ concretes ” were prepared as follows: 

Formulas for (liferent clay concretes. 


No. 1. 


No. 2. I No. 3. 


No. 4. 


Cub. yds. 
1.00 

Cub. yds. 

Cub. yds. 

Cub. yds. 

.90 

.90 

i.oo 

.23 




.27 



L.. 


.51 

.26 

.43 

.:«i 

.58 

• 


1.95 

i 1.88 , 

2.04 

1.77 


Gravel. 

Fine gravel... 
Coarse sand... 

Fine sand. 

Very line sand 
Medium sand. 

Clay. 

Silt. 


Total. 


“When mixture No. X was thoroughly mixed dry and poured from a height of 0.85 
ft., its volume was 1.546 cu. yd. When thoroughly mixed and tamped dry in one- 
tenth of a foot layers, its volume was 1.240 cu. yd. When poured slowly into 
water and mixed, its volume was 1.26 cu. yd. "When moistened sufficiently to form 
a stiff paste and tamped in one-tenth of a foot layers, its volume was 1.312 cu. yd. 

“When mixture No. 2 was mixed dry aud poured from a height of 0.85 ft., its vol¬ 
ume was 1.526 cu. yd. When mixed dry and thoroughly tamped, its volume was 
1.294 cu. yd. When mixed dry and poured from a height of 0.85 ft. into water, 
mixed hut not tamped, and the excess of water drained through holes covered with 
canvas in the bottom of the box, its volume was 1.266 cn. yd. When mixed dry 
and moistened with 0 277 on. yd. water at a temperatnre of 41^ F. into a stiff paste 
and well tamped, its volume was 1.296 cu. yd. 

“No. 3 is identical with No. 2, except that 0.58 cu. yd. of clay is substituted for 0.42 
cu. yd. silt. When mixture No. 3 was mixed dry and poured from a height of 0.85 
ft., its volume was 1.604 cu. yd. j when mixed dry and well tamped, 1.324 cu. yd. 
When mixed dry and poured from a height of 0.85 ft. into water, mixed but not 
tamped, and drained of excess water, its volume was 1.432 cu. yd. after experiment; 
1.420 cu. yd. after 1 day; 1,360 cu. yd, after 2 days; 1 356 cu. yd. after 4 days; 1.324 
cu. yd, after 15 days. When mixed dry and moistened with 0.307 cu. yd, of water into 
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a paste an<l 'well tamped, its volume was 1.34S cu. yd., which shrunk but slightly in 
4 days. 

‘•When mixture No. 4 was mixed dry and tamped, it" volume was 1.2t> cu. yd. 
When mixed dry and poured from a height of 0>5 ft. into water, and mixed but not 
tamped, its volume was 1.204 eu. yd. When mixed dry and moistened with cu. 
yd. water into a stiff paste and well tamped, its volume was 1.212 cu. >d. M 

Devices for obtaining a constant flow in laterals with variable 
heads in the main canals or reservoirs, A. 31. JR yon Montana 8ta. 
Bui. 11, pp. 19-5^. Jigs 4 }. — The importance of better means of control¬ 
ling and measuring irrigation water is pointed out and three devices 
for this purpose are described—the Decker siphon module and auto¬ 
matic prorater. Foot's spill bos. and an automatic gate designed by 
the author. The latter is a gate operated and controlled by a float and 
a weight, so arranged that a rise in the water of the canal raises the 
float and closes the gate, thus equalizing the flow. The use of this 
device involves no loss of head in the main canal, but a loss in the 
lateral, amounting in the test here reported to <US to 0.0 ft, in addition 
to the head used by the measuring box. 

Traction tests, S. T. Xeely i U. 8. Dept, Ayr., Office of Bond Inquiry 
But, VO, pp. 3-22, pis. 2, figs. 7). — An account is given of traction tests 
on the roads of the United States road exhibit at the Cotton States 
and International Exposition at Atlanta in 1S05, and on roads in the 
vicinity of Washington. Tests were made on macadam, sand, and 
dirt roads, level and with different grades, and on asphalt pavement, 
with a tractometer, in which the amount of force which the team exerted 
was weighed by a spring in compression, and was indicated on an are 
by means of a pointer, and by a “tractograpk, 1 ’ an apparatus similar 
to that used on steam engines to obtain indicator diagrams. The 
tractograph differed from the tractometer in that u a long arm, holding 
a pencil at its end, was attached to the end of the piston which pre¬ 
viously moved the pointer. The pencil point rested on a revolving 
cylinder which was placed in front of the spring and piston and 
extended longitudinally along the pole. This cylinder was made to 
turn by means of gear driven directly by one of the front wheels of 
the wagon. A farther change was made by substituting a single long 
spring in place of the tw o short springs previously used." 

The results with the tractometer are summarized as follows: 

“On the smoothest possible macadam road surface the force of traction was not 
constant, but changed continuously within a range of 50 lbs. 

“On the ordinary dirt road the force varied from 0 to 700 lbs. ^in a gross load of 
3,000 lbs.), becoming in effect a rapid succession of violent jerks. 

“Some method should be adopted of making a more elastic connection between 
the wagon and the team, thus transmitting the shocks at the wheel rims as a gradual 
change of force to the team. 

“On heavy grades, in the case of the smooth road, the force was more nearly 
constant. 

“The force necessary to start a load on the smooth road was 4 times as great as 
the force required to draw the load at a uniformly slow pace when started and was 
one-tenth the gross load. 
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e *The force required to start a load on the dirt road was about one-fourth the 
gros* load, or not greatly in excess of the upper limit of the tractive force when the 
■wagon was in motion. . , . 

“During these experiments a team of small mules readily drew 12 bales of cotton 1 
on a heavy wagon up the 10 per cent grade of the macadam load, the tractometer 
indicating a pull of 1,000 lbs. The same team was stalled completely in going down 
the 6 per ceut grade of the sand road, after pulling the indicator to 1,900 lbs. Nine 
bales of cotton were removed before the load could he again gotten in motion. The 
driver refused to venture at all upon tlio dirt road with tho 12-bale load. 

“ Wide tins and narrate tires .—There was also a te^t made to demonstrate the prac¬ 
tical advantages of w ide tires over narrow tires. A piece of clay road was made 
thoroughly wet. Over one portion of tlie mud road thus formed a heavily loaded 
wagon with 2-incli tires was repeatedly drawn. Over the other portion a wide-tired 
wagon, whose gross load was made equivalent to that of the first, was hauled an 
equal number of times. The tires of the latter wagon were 4 and 3 in. wide and 
the front axle was shorter than the rear, so that the wheels did not run in the same 
track. The result was very satisfactory. That part of the road which the narrow- 
tired wagon traversed was cut and rutted to the depth of several inches, while the 
remainder was rolled by the wide tires into a smooth surface. Afterwards the tact¬ 
ometer was brought upon this road and it was found that twice as much jmll was 
necessary to draw the same load over that half of the road which had been subjected 
to narrow tire^ as over the other half,” 

The results with the tractograpli indicate that— 

“the draft on a dirt road is about 2-J times as much as that on a macadam road, 
and this when conditions are most favorable to the former, namely, when it is p *r- 
fecfcly dry and smooth; . . . that it requiied nearly 7 times as much effort to draw 
tho load ui) the 10 percent grade as along the level roadway; . . . and that with 
a team going at an ordinary walking pace the tractive force on an old asphalt 
pavement is 20 lbs.; the tractive force on a good macadam pavement is 38 lbs., and 
the tractive force on a good dirt road is 90 lbs.” 

Data obtained in similar tests by Morin and McXeill are given in an 
appendix. 

Hillside terraces or ditches, F. E. Emery (Xorth Carolina St a. Dpt. 189o t pp. 
819-216, pli. J, fgs. 4S. —A reprint of Bulletin 121 of the station (E. S. R., 8. p.91). 

Progress of road construction in the United States ( D. 8. Dept . Ayr., Office of 
Road Inquiry Rut. 19, pp. 47). —This is a condensed report of the proceedings of the 
National Road Parliament held at Atlanta, Georgia, October 17-19,1895. Besides 
an address of welcome, address of the president, R. Stone, and '‘miscellaneous 
remarks,” this bulletin gives reports on road making from the following States: 
Alabama, Arkansas, California, Connecticut, Florida, Georgia, Illinois, Louisi¬ 
ana, Maine, Massachusetts, Michigan, Mississippi, New Jersey, New York, North 
Dakota, Ohio, Pennsylvania, Rhode Island, South Carolina, Tennessee, Vermont, 
and Virginia. 


STATISTICS. 

Agricultural products imported and exported by the United States in the 
years ended June 30, 1892 to 1896, inclusive ( C. S. Dept . Ayr., Section of Foreign 
Markets Circ . ll t pp.S). 

Sources of the principal agricultural imports of the United States during 
the five years ended June 30, 1896 ( U. S. Dipt. Agr. } Section of Foreign Markets 
Circ. 13, pp. 24), 


A bale of cotton weighs about 500 lbs. 
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Freight charges for ocean transportation of the products of agriculture, 
October 1,1895, to October 1, 1896 JT. 1 *ept. Itinyion of stnthtU « IS nl. Zj. 
mine. ««•., pp. —This bulletin includes tuWe* showing the \.f.ne ot domestic 
exports, the transatlantic and coast wIm- trafiu rates, and freight charges in En .fiund 
on agricultural products by the principal railway systems. 

Reports of director and treasurer of Michigan Station, 1895 Michigan * ta. 
Dpt. It9~, pp. —Brief notes upon station work, including a list of bnlbt’ns 

issued; and a financial statement for the fiscal year k ndiiu June i>t'. 1895. 

Ninth Annual Report of Mississippi Station, 1896 Mississippi 'Ui Iipt. :S^1, 
pp.4 ).—A financial statement is given for the fiscal 3e.trending Jmu 30, ond 
a list of lints of experiment are i»i\en. 

Reports of director and treasurer of New Jersey stations, 1895 Xetc Jtr*>g 
Sta*. Dpi. 1*9 J, pp. NT, 1-s XII, 1^-17 .—Brief accounts of work at the stations, 

and financial statements foi The fiscal year ending Jnue ;to. 1^95. 

The work during 1895 of the North Carolina Agricultural Experiment Station 
(North Carolina Sia. Iipt, 1*9', pp, LXI , 47' . —TliK includes reports upon the work 
of the year l»y the director, agriculturist. fiM assistant chemist, botanist and ento¬ 
mologist, horticulturist, and meteorologist; a financial statement for the fiscal year 
ending June 30,1895; and reprints of bulletins issued during the calendar y» ar lMf>. 

Ninth Annual Report of South Dakota Station, 1896 ^outh Ttalota .s/«. Tlpt. 
1^96, pp. 31), —The director's report discusses at some length the < lianues in station 
organization and the resulting unfavorable effect upmi work of the year; notes the 
discovery of tuberculosis in the station herd, and biieiiy indicates principal lines of 
work. 

A financial statement for the fiscal year, as reported on blanks presiribed by this 
Department, and outlines of wmk bv heads of Departments arc also given. 

Miscellaneous agricultural topics < North Carolina Sta. Iipt. l6 r *o n pp. U, '-ISO, 
fig. 1). —A reprint of Bulletin 115 of the station E. 8. R., 7, p. 581 . 

Miscellaneous agricultural topics • North Carolina St a. Iipt . 1S93, pp. .— 

A reprint of Bulletin 123 of the station 1 E. S5. K., 8, p. 353 1. 

Civil Service in the Department of Agriculture, C. VT. Dabney, je. ( V. S. Dept. 
Ayr., Ojffire of Experiment Stations Circ. 33.pp. 10 L—This is a reprint of an address 
delivered by the author before the Association of American Agricultural Colleges 
ami Experiment Stations in November, 1896. 



NOTES. 


Mississippi Station— S.M. Tracy, director, and II. E. Weed, entomologist, have 
resigned their positions, to take effect at tlic close of the present college year. 

New York State Station.— F. II. Hall, for seTeral years connected with the 
Office of Experiment Stations, has resigned to accept the position of editor and 
librarian at this station. 

New York Cornell University and .station.— Tho New York State legisla¬ 
te has appropriated $35,000 to the College of Agriculture for experimental and 
university extension work. The following additions to the station staff have been 
made: J. L. Stone has been appointed assistant agriculturist; H. B. Cannon, chief 
clerk; G. A. .Smith, assistant in dairying; J. W. Spencer and ft. T. Powell, in charge 
of work of instruction; C. Himn, assistant horiculturist; A. L. Kneisley, assistant 
chemist; and B. M. Duggar, assistant botanist. 

Washington .Station.— The substation at Puyallup will be closed temporarily at 
the end of thib fiscal year. 

Wyoming Station.— The Mate legislature at its last session made no appropria¬ 
tion for the substations. The equipment of the Wheatland Subbtation will be re¬ 
moved to the main station at Laramie. 

Prime Laboratory and Experiment Station in Johannesburg, South 
African Republic.— An account in a recent number of Chemiker Zeltung, Jl {ISO?), 
So. U,p. 1J2), by J. Loevy gives a report for 189ft for this institution, which has been 
in operation since April, 1891. The work of the year included analyses of miner- 
alogical specimens, explosives, potassium cyanid, bat gnano, water, milk, butter, 
distilled liquors, coffee, and drugs. The metallurgical experiment station conducted 
a large number of experiments, principally on tho extraction of gold with potassium 
cyanid. 

Personal Mention.— Pr. Fisher von Waldheim succeeds the late Dr. Batalin as 
Director of the Imperial Botanic Garden at St. Petersburg. 

Gaston Bonnier has been elected a member of the Botanical Section of the Academy 
of Sciences of the Institute of France. 

Robert Hogg, one of the leading horticulturists of England, died March 14, in his 
79th year. 
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Yol. Till. 


So. 11. 


The question as to effect of food on the composition of milk has again 
been opened, and by no less an authority than Professor Soxhlet, of 
Munich (see p. 1016). In the present unsatisfactory j>tate of our knowl¬ 
edge of the physiological side of milk production, any scientific contribu¬ 
tions on the subject can not fail to be of interest, for until we can learn 
more definitely the true relation between food and milk, expeximents on 
the value of this or that feeding stuff or ration for milk production can 
hardly contribute much to the science of feeding for milk and must be 
confined mostly to the financial side of the question. 

In his latest published work Professor Soxlilet shows that in some or 
the experiments which have been regarded as conclusive on certain 
points and which have had much to do with shaping the genei al opinion 
of the effect of food on milk, rations were fed which w eie less digestible 
than was assumed, ?. e., that the particular substances tested, like tat, 
were added to the basal ration in such iorm that they were not digested 
by the animal. Hence, no effect could be reasonably expected. His 
investigations lead him to believe there is no direct transmission of fat 
from the food to the milk, as some have held; but that normal milk fat 
is a product of the activity of the lacteal glands, and that its source is 
the body fat of the cow. The fat of the food affects the secretion of 
milk fat by replacing a part of the body fat, and thus causes u trans¬ 
mission of the body fat to the milk. He is confident that the fat of 
the food can effect a one-sided increase in the fat content of the milk; 
but he states that the fat is the only food constituent capable of doing 
this. 

Feeding oils, tallow, etc., in such form that they could be assimilated 
by the animal body resulted in an increased production of fat, but when 
the same fats were fed in different form they were without effect be¬ 
cause they were not digested. On this ground of failure of digestion 
Professor Soxhlet explains many of the negative results in u feeding 
fat into milk/ 7 which have been regarded stiong arguments in the 
theory that the fat can not be increased by feeding. This suggests the 
necessity in all feeding work of this kind of determining to what extent 
the rations are actually digested, and especially when substances are 
fed which may themselves fail to lie digested or affect the digestibility 
of the other ingredients of the ration. This point may prove to be 
of much importance in interpreting the real effect of various materials 
added to the basal rations, not only in this particular line of work, but 
also in other feeding experiments. 
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A REVIEW OF PUBLICATIONS ON AGRICULTURAL BOTANY 
ISSUED IN FRANCE DURING 1896. 1 

Edmond (Jain, 

lhaii of the racultii of the Cnireriily of Xaney (France). 

CULTURE. 

Investigations relating to the culture of plants will be given in the 
following order: The soil, fertilizers, and general and special culture. 

The soil .—The importance of a knowledge of the soil from the stand¬ 
point of culture is shown by the increased activity during 1896 in the 
preparation of soil charts. This subject has been discussed in a 
general way by A. Carnot,® who explains the value of such work in 
facilitating the application of commercial fertilizers and in saving the 
farmers the necessity of a chemical analysis of each soil. Soil charts 
have already been prepared for ten of the departments of France. L. 
Magnien 3 has issued for Cote d’Or charts showing the geological and 
agronomic features, and giving the chemical and physical composition 
of the soil and subsoil for each geological formation. The nitrogen, phos¬ 
phoric acid, potash, magnesia, lime, etc., are also graphically shown. 
Similar charts have been prepared for other departments. 4 Sometimes 
cheap editions of these charts are published which can be sold at a low 
price, and in other cases two copies only are made by hand, one of which 
is deposited in the office of the mayor, where it is accessible to the pub¬ 
lic, and the other is placed in the hands of the professor of agriculture 
or other authorized person who explains it to all interested parties. 

Bernard,'* of the agricultural station of Cluny, has made a new clas¬ 
sification of arable soils based upon what he terms “the cnbe of con¬ 
stitution and the cube of fertility.” The methods employed in the 
preparation of these charts are very variable, and there is need of more 
uniformity in this work. Flahault 1 ’ has published a chart of France, 
showing the geographical distribution of agricultural and other plants, 
that is useful in determining the plants adapted to definite regions. 
Sclilossing 7 has made a study of the amount of nitrates in running 
water and in drainage water. The different streams of a given drainage 
basin have about the same nitrogen content. The proportion of nitro¬ 
gen reaches the maximum after a prolonged period of low temperature 
which checks the growth of aquatic plants and the flow of the water. 

* Continued from p. 853. 

- Rev. gdn. sci. pm. et appl., 1896, Rept. 30, p. 766. 

3 Assoc. Fr. Av. Rci., Congros de Carthage, 1896, pp. 55,177. 

4 Brochure presented at Congrfcs de Carthago, 1896. 

Brochure Geologic agr. et cartes agron., 1896. 

b Ann. Gtfographie, Paris: Colins, 1896. 

7 Compt. Rend., 122 (1896), pp. 699,824 (E. S, R., 7, p. 848). 
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The influence of the nature of soils upon different crops was studied 
by Ville in 1800, Grandeau in 1868-*bS, and more recently by Iiaulin, 1 
who has reported tlie results of his experiments with clover, beets 
wheat, and potatoes. The optimum composition of the types of soil 
for the different croj>s as shown by his experiments were as follows: 

Optimum rthifirt *ompttsitufii soi/w. 


< !»• ei I* et*. ^ 1 * ii Potito*'* 


Sami .. . 
Humus ... 
Lmie. 

Total 


Such investigations will assist in determining the best relative pro¬ 
portion of the soil constituents for each of our cultivated plants. 

Deherain and Demoussy 3 have studied the circulation of air in the 
soil, and have arrived at tlie conclusion that in order to secure the 
proper aeration and circulation of water, soils should he mixed with 
marl or lime, so that after a hard rain the water will be promptly car¬ 
ried off. Deherain 1 has recently discussed the practice of fallowing. 
He has shown in experiments in boxes that fallowing maybe profitable 
where tlie supply of fertilizers is limited, and especially w here weeds 
arc allowed to grow, but since the production of manure lias so greatly 
increased and nitrate of soda is so readily secured the practice of fal¬ 
lowing can hardly be economically pursued. 

The same authors 4 have shown that the oxidatiou of organic mate- 
rial goes on rather actively at from 40 to 0<r. From this it would 
appear that in tropical regions soils tilled without the application of 
fertilizers would become sterile through the disappearance of the 
lnimus. In temperate regions this disappearance is slower, although 
constant. In an experiment field at Grignou, where different crops were 
cultivated and where no fertilizer was used, the soil lost half its organic 
matter in 10 years. Where manure is liberally used it is necessary to 
stir the soil in order to admit the oxygen which renders the humus 
available as plant food. 

Leeliartier 3 has made soil analyses by means of plants—alfalfa, 
which was grown upon a variety of soils in different states of fertility. 
It is claimed that by comparing the composition of imperfectly devel¬ 
oped plants with that of normal plants the lack of fertilizing elements 
in the soil may be ascertained. 

Fertilizers. —Claudel and Crochetelle 1 have reported experiments 
1 Ann. Kci. Agron., ser. 2, aim. 2, I (1896 i, p. 410. 

- Compt. Rend., 122 (1896), p. 109; Ann. Agron., 22 (1896 i, p. 49 * E. S. R., 7, pp. <U4,751 >. 
‘Ibid., p. 122; Ann. Agron., 22 (1896), pp. 297.515 < E. S. R.. 7. p. 848'. 

‘Ibid., 123 (1896), p. 278 (E. S. R., 8, p. 208). 

’’Jour. Agr. f 1 (1896), p. 256; Compt. Rend,, 321 1895), p. M$0 i E. S. II. , 7, p. 752 . 

* Ann. Agron., 22 (1896), p. 131 vE. S. R.. N p. 35). 
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upon the influence of various fertilizers upon germination, in which it 
was shown that alkaline fertilizers with lime and potash for their bases 
were favorable to the germination of leguminous seed. Slag and liquid 
manure produced a better effect than lime alone. 

Delierain 1 has published an important work on the fertilizers and 
ferments of the soil, in which the importance of ferments as fertilizing 
agents is pointed out. 

Lurbal^trier and Malpeaux 2 have investigated the action of magnesia 
fertilizers. By means of pot cultures verified by field tests they have 
shown that magnesium sulphate is more efficient than magnesium car¬ 
bonate. Soils containing as much as 0.021 per cent of magnesia are 
not benefited by the addition of magnesium compounds. 

The general subject of pkosphatic fertilizers lias been considered by 
numerous investigators. Of work in this line may be mentioned 
the comparative tests of different kinds of phosphates by Nay de 
Mdzenee,* which gave results favoring dried superphosphates as com¬ 
pared with the ordinary kind; Risler’s 1 investigations on soils poor in 
phosphoric acid; Graudcau’s 5 on the assimilation of phosphates,- Tra- 
butfs* on tlie use of natural phosphates; Couture’s 7 on the phosphate 
deposits of Algiers and Tunis; and Aubm’s 8 on the assimilability of 
Thomas slag. Pageot 9 has recommended the superphosphates as more 
efficient on acid soils than the phosphates. Truffault 10 has written upon 
the action of fertilizers in horticulture and their effect upon the crop. 
Deli£rain 11 has given advice relative to the management of barnyard 
manure, and Trabut, 12 in his investigations on nitrification, has studied 
the question of the conservation of manure, and has shown that by acidi¬ 
fying the litter a loss of from 50 to 70 per cent of the nitrogen was pre¬ 
vented. Lafargue n lias reported upon the subject of humus and green 
manuring. Oomon 14 has studied the effect of fertilizers upon the starch 
content of potatoes. lie was able to increase their starch content 3 per 
cent by the use of phospliatic and potash fertilizers. Vassilliere 15 has 
demonstrated the superior value of nitrate of soda as a wheat fertilizer. 

*Les engrais et les ferments de In terre; Puiis: Rueti el Pie, 1806, pp. 222 (E. S. 
R., 7, p. 489). 

a Ann, Agron., 22 (1896), p. 20 (E. S. R., 7, p. 750). 

3 Jour. Agr. Prat., 1 (1896), p. SX>9; 2 (1896), pp.70,753. 

4 Ibid., 2 (1*90), p. 8*. 

5 Bui. Agr. Alger, et Tunis., 1890, No. I, p. 78. 

b Ibid., p. 75. 

7 Bui. Sol*. Aj*r. France, 1896, No. I, Supp. p. 289. 

* Ibid., p. 800. 

'* Jour. Agr. Brat., 2 (1896), p. 441. 

'^Sols, terres, et composts utilises en horticulture; Paris: Dora, 1896, pp. 310. 

11 Bui. Agr. Alger, et Tunis., 1896, No, 20, p. 469, 

u Ibid., No. 21, p.543. 

13 Bui. Soc. Agr. France, 28 (1896), No. 1, Supp. p, 308. 

14 Jour. Agr, Prat., 1 (1896), p. 816, 

«Ibid., p. 13. 
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Bourgue 1 * has made a test of fertilizers on meadows. He found that 
the use of potash and phosphatie fertilizers increased the proportion of 
leguminous plants in mixed meadows from 10 to 20 and even 30 per 
cent, depending upon the kind of fertilizer u>ed, slag giving the greatest 
increase. Nitrogenous fertilizers served to increase the proportion of 
grasses. The results of four years* experiments with chemical fertilizer 
on beets are reported by Yivier. 3 He states that the yield increased 
and the density of the juice decreased as the amounts of nitrate of soda 
applied to the crop increased. Based on the sugar or alcohol product, 
applications of less than 800 kg. of nitrate of soda per hectare were 
without benefit. Sulphate of ammonia was more profitable-than nitrate 
of soda. Superphosphates and muriate of potash gave conflicting 
results, and are to be investigated further. 

General culture .—One of the most important investigations in this 
line is that of Baulin 1 on distance of planting. He gives* curves show¬ 
ing the variation in weight of the plant and of the jield per hectare. 
In geueral it is shown that the total weight of rlie crop inciea&es with 
a decrease in the distance between the plants. This increase is less 
rapid as the distances become smaller and finally a limit is reached 
beyond which there is a decrease instead of an increase. The variations 
depend largely upon the kind of plant, the development of its roots, and 
the fertility of* the soil. The author claims that for each species of culti¬ 
vated plant there is within certain limits an optimum distance of plant¬ 
ing which gives the greatest net return. This return depends not only 
upon the total weight of the harvest, but also upon its value, the weight 
of the seed, and the labor employed. The value of the product depends 
upon its quality—the weight of the seed and proportion of starch and 
gluten in cereals, the starch content in potatoes, and sugar in beets. 
The proportions of these substances vary with the distance of planring. 
The investigation of this important question was left in an incomplete 
condition by the death of Raulin. 

Attention is called to the notes by Grandeau 4 on the nutrition of 
leguminous plants, and Naudin 3 on the root tubercles of these plants. 
The latter author maintains that some of the Leguminosa* resist inocu¬ 
lation, while others are indifferent to it. The author regards it as 
extremely doubtful whether leguminous plants are benefited by symbi¬ 
osis with bacteria, except indirectly by the improvement of the soil by 
the nitrogen which the bacteria contain. 

Damseaux b has studied the effect of sulphurous anhydrid upon soils 
and agricultural products. Metallurgical works liberate large quanti¬ 
ties of this poisonous gas and its presence is shown by its effect on the 

1 Jour. Agr. Prat., 2 (1896), p, 862. 

- Anu. Sci. Agron., ser. 2, aim. 2,1 (1890 u p. 37 1. 

3 Ibnl., p. 394. 

1 Jour. Agr. Prat., 2 <1896), pp. 329, 371. 

*Compt. Rend., 123 <1896), p. 666. 

* Aun. Set. Agrou., ser. 2. ami. 2, 1 *1896), p. 121. 
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composition ofthe plants, the ash often being doubled. A high contentof 
sulphuric acid is associated with a deficiency of phosphoric acid, potash, 
etc. The eating of plants charged with sulphurous fumes by animals may 
cause trouble in connection with parturition or may result in a special 
disease which Haubner has called the acid disease v “nmladie acide'’). 

Fleuiy Berger 1 claims that comtrey, hairy vetch, and Lathy run 
xylnxtrix are not worthy of the attention which has been given them 
in recent years. 

Rousseau 2 * has made a study of intensive culture in some of the 
French colonics, especially on the introduction of caoutchouc trees and 
the best method of extracting their product. He has studied the 
species adapted to cultivation, choice of soils, and collection and prep¬ 
aration of the gum for market. 

0. Rabot ‘ in his travels through Scandinavia traced the limits of 
altitude for cultivated plants and forest products in Northern Scandi¬ 
navia and adjacent regions. 

An interesting report has been made upon the development of the 
experiment gardens of Tunis. 4 * * These include orchards and nurseries 
for the culture of fruit and other trees, such as the grape, olive, carob, 
eucalyptus, acacia, opuntia, etc., and fields for testing forage plants, 
such as sulla and cereals, cotton, ramie, Kumex, etc. 

Special culture . —In addition to the special articles in Revue de Viti¬ 
culture and Progrh Agricole et Viticole there have appeared numerous 
articles pertaining to vineyard management. Among these may be 
mentioned those of Yiala,* who has experimented on the action of 
different liquids when taken up by the grapevine. Perraud 0 has com¬ 
pared the various systems of grape pruning. Rigaux 7 has conducted 
fertilizer experiments, and JBlin a won the agricultural prize of the 
Society of Agriculturists ( Societe dee Agriculteurs) for his work oil the 
care of vineyards. Guillon 1 * has published a book on oriental vine¬ 
yards, and Ravaz one on American vines as glutting stocks. The 
latter 10 has also published an article on the renovation of vineyards. 
Grervais 11 * has published a book on the adaptation of grapes to calca¬ 
reous soils and the i ©novation of vineyards on such soils, and Viala and 
Ravaz 13 have published a treatise upon the same subject. 

I Jour. Agr., 2 (1890), p. 785. 

- Cougres Soe. Savants, Sec*. Bot., 1896, pp. 14,118. 

1 Rev. g<*n. Bot., 8 (1896), p. 385. 

4 Assoc*. Fr. Av. Sci., Cougres do Caitliage, 18iH5, p. 187. 

' Bui. Soc. Nat. Agr., 1896, No. 5, p. 311. 

* Paris: Masson, 1896. 

7 Les engrais de la \ igne, Toulouse, 1890. 

H Bui. Hoc*. Agr. France, 28(1896), pp. 617,664. 

“ Paris: Carre, 1896. 

10 Choix des porte grettes; Bordeaux: Firet, 1896. 

II Paris: Masson, 1896; Bui. Soc. Agr. France, 28 (1896), pp. 702, 739. 

13 Paris: Didot, 1896. 
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Something like a dozen article* have been published in France dur¬ 
ing the year relating to the culture of beet*, which in France represents 
an annual product valued at about *50.000.000 and employs more than 
200,000 laborers. One of the most important contributions to this sub¬ 
ject is that of Larbaletrier and Malpeaux, 1 who give a detailed account of 
the present state of beet culture and discuss the varieties best adapted 
to forage, sugar, and distilling uses, and rejnirt upon seed, fertilizer*, 
soil, culture, diseases, harvesting, yield, cost of culture, etc. Vivien 2 3 
has experimented with a view to producing a large yield of beets of a 
high sugar content. This he concludes doe* not depend entirely upon 
the choice of seed, but is also influenced by the fertilizer. The employ¬ 
ment of slightly less than tlie usual amount of nitrogenous fertilizer 
decreases the cost of production and increases the net return. This con¬ 
forms with results recently obtained in Germanj. 8agnier has studied 
seed selection of beets by physical and chemical methods. The effect of 
stripping the leaves from beets has been investigated by Ohassant. 4 
Tests of varieties of sugar beets have been made at the experiment 
station of Cappelle. 5 * DeherahV has studied forage beets, and Lepinez 7 8 
has investigated beet culture without irrigation. Denaiffe investi¬ 
gated the fertilizer requirements of forage beets, and ascertained the 
effect of phosphoric acid upon this crop. He applies on soils of average 
fertility equal amounts of phosphoric acid and nitrogen. Tins supplies 
an amount of phosphoric* acid only half that recommended by many 
agriculturists. 

Iu the study of the culture of potatoes the experiments of A. Giraid' 
are of special value. He has shown that the starch content of the seed 
tuber does not influence the yield of the crop. He has proven that the 
entire reserve material in a tuber is not needed for the perfect develop¬ 
ment of a plant, and that in planting a given variety it is useless to 
seek for those tubers having the highest starch content. It is in the 
intensity of hereditary traits of tubers obtained from vigorous hills 
that we must seek the influence which will inciease the amount and 
quality of the yield. The same author 1M has published articles on the 
improvement of potato culture, as well as on the disputed subjeef of the 
proper size of cuttings of tubers for planting, his conclusions being 

1 Rev. gen. aci. pur. et appl., 1SJK5, p. 693. 

a Jonr. Agr. Prat.. 1 (1896\ p. 168; Rapport Com. Agi. St. Quentin, 1*96. 

3 Jonr. Agr., 2 (1896), p. 665. 

' Ibid., p. 311. 

15 Ibid. 

*• Bui. Agr. Alger, et Tunis, 1896, No. 20, p 459. 

* Ibid., No. 21, p. 483. 

8 Jour. Agr., 1 <18961, p. 658. 

Q Bul. Soc. Nat. Agr. France, 1890, No. 4, p. 215: Ann. Sri. Ai^rou.. Ber. 2, nnn. 2, 
1 (1896), p. 440. 

ioBui. Soc. Nat. Agr. France, 1896, No. 4, p. 250; Ann. Sci. Agron., ser. 2, atm. 2,1 
(1896), p. 463. 
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based upon the results of an extensive series of experiments. 1 In a 
recent report 2 lie claims that sound whole tubers of medium size will 
give the best returns. Vilmorin { has given the results of experiments 
with 40 varieties of potatoes in which the yield per hectare and per¬ 
centage of starch were determined. Riviere 1 4 * 6 has reported upon some 
experiments on potatoes in the desert regions of Algeria. 

In wheat culture but two important publications have appeared. 
Vilmorin'' has investigated the subject of seeding wheat, and he con¬ 
cludes that the true wheats should be sown in good season in autumn. 
Late seeding and reseeding with spring wheats is to be condemned. 
Desprez b has reported an extensive series of experiments with wheat 
at the station of Cappelle, in which many varieties were tested The 
tests were made on experimental fields for general culture, on experi¬ 
ment plats for detailed tests, and on other fields to apply in ordinary 
culture the results obtained on the experimental plats. 

Among contributions to forestry, attention is called to the work of 
Henry 7 on the weight and composition of the dead leaves of forests. 
He shows that the weight of dead leaves in a standard coppice is at a 
minimum soon after cutting, from which time it gradually increases for 
about 10 years aud then remains nearly constant until the next cutting, 
the dry matter amounting to about 5,300 kg. per hectare in Lorraine. 
In older forests of large trees it may increase to 7,000 to 8,000 kg. per 
hectare. Small twigs and branches enter into the total, often amount¬ 
ing to l or l of the entire weight. From tables given in the article the 
weight of the different mineral constituents is readily ascertained. A 
20-year-old coppice growing on calcareous soil yielded 542 kg. of ash 
per hectare, containing 22.8 kg. of phosphoric acid, 15.4 kg. of potash, 
and 182 kg. of lime. On a clay soil the yield of ash was 490 kg., con¬ 
taining 28.8 kg. of phosphoric acid, 33.8 kg. of potash, and 123 kg. 
of lime. This investigation supplements the work of Ebermayer in 
Bavaria, published in 1876. Briot 8 9 lias made a very important contri¬ 
bution to alpine economy, in which he treats of the management of high 
meadows, reforestation, etc. Ore vathas made physiological studies 
of certain conifers that might well be extended to other species of trees. 
The National Society of Agriculture 10 has investigated the subject of 
introduction of foreign trees capable of growing in France. Mouillefort 
has recommended the following as promising additions to the forest 

1 Bui. Soc. Nat. Agr. France, 1890, No. 2, p. 107. 

2 Ann. Sei. Agron., aer. 2, ann. 2,1 (1896), p. 42S. 

^Bul. Soo. Agr. France, 28 (1896), Supp. May 1, p. 322. 

4 BxxL Soe. Nat. Agr. France, 1896, No. 4, p. 209. 

*>Ibid., No. 1, p. 50. 

6 Jour. Agr., 2 (1896), p. 348. 

7 Compt. Rend., 122 (1896), p. 144. 

8 Etudessur PSconomie alpestre; Paris: Berger Levrault, 1896, 

9 Jour. Agr. Prat., 1 (1896), pp, 89,132,204. 

10 Bui. Soe. Nat. Agr. France, 1896, No. 1, p. 37, 
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flora of France: Liriodeudron tuUpifera, Ostrya rirginiea, Jnrjhnis nigra, 
J. cinereai Abies pinsajpo, A. eephuloniea , JL. sp. 1 PstudoUvtja dougtasi, 
Pi nun sir obits. Thuya occidental is, Cedrela sintnhh* and Parroiht perxica. 
Dollfus 1 lias published an account of the cultuie of the cork: oak in 
Spain and Portugal, and Thil 2 has given anatomical and physical 
descriptions of transverse sections of 100 species of native woods. 
HuffeP has described the royal forests of Prussia, and Duval 1 4 has 
established the fact that Platanm onentalis was introduced into France 
in 158U instead of 1754, as generally believed. This opinion is eon- 
flrmed by the researches of Trelease, of the Shaw Botanic Dardens of 
St. Louis, Missouri. 

In addition to the above, mention may be made of the following pub¬ 
lications of more or less importance: Culture and value of carrots 
tor forage, by Denaiffe, 5 and by the same author* on the culture aud 
comparative value of forage vetches as shown by trials at Ardennes; 
improvement of clovers by selection, by Scbribauxp the culture of 
oats ou poor soils, as shown by held trials at the Station de FEst, by 
Grandeau:’ cultuie of lupines, by Gnilloteaux, 1 7 * * * in which the conclu 
sionsof Schulze regarding fertilizers and seeding are confirmed; and 
contributions to the knowledge of cactus and sulla as forage plants, by 
Bourde. 10 

In botanical horticulture Riviere 11 12 * has given a review of the condi¬ 
tion of horticulture in Algeria, where for a long time but little advance 
was made. Costantin and Matrucliot ]t have made some improvements 
in the culture of mushrooms. 

Attention is called to the movement in France toward the improve¬ 
ment of agriculture in her colonies. At the Carthage Congress a reso¬ 
lution n was adopted favoring the establishment of a school of agriculture 
in Algeria. Agricultural experts have been sent to study the culture 
of different crops in various countries, and reports have already been 
made on the culture of rice in Austria, 14 the culture of cotton in 
Egypt, 15 geueral condition of agriculture at Cape of Good Hope. 1 * 1 

1 Bui. Soc. Nat. Agr. France, 1896, No. 1. p. 53. 

2 Ibid., p.30; Paris: Tempo re, 1896. 

3 Bnl. Min. Agr. France, 15 (.1*96), p. 563. 

4 Bui. Soc. Bot. France, 3 (1896), p. 194. 

**Jour. Agr.. 2 (1896), p. 26G. 

* Ibid., p. 793. 

7 Bui. Soc. Nat. Agr. France, 1890, No. 4 t p. 201. 

3 Jour. Agr. Prat., 1 (189 >). PP* l^L 161. 

Q Bnl. Soc. Nat. Agr. France, 1890, No. 2, p. 72. 

10 Brochure Tunis, 1896. 

n Re\. g£n. sci. pur. et appl., 1896, No. 16, p. 707. 

12 Bnl. Soc. Agr. France, 28 (1896), Suppl. Apr. 1, p. 171. 

”Bui. Assoc. Fr. Av. Sci., Congres de Carthage, p. 238; Rev. gen. sci. pur. et appl., 
1896, Dee. 

14 Bnl. Min. Agr. France, 1896, p. 171. 

’'Ibid., p. 172. 

lb Ibid., p. 175. 
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culture of liops in Austria, 1 ramie culture in the United States, 2 coffee 
culture in Mexico, * and olive culture, diseases, and varieties, 

AGRICULTURAL PRODUCTS. 

The scientific study of yeasts has been conducted for some time. 
Kayser 4 * in a short treatise has shown the piesent state of information 
on this subject, and has given a bibliography of the more important 
works published during the past 30 years. The same author has con- 
tributed to the study of wine ferments 3 and their selection. 6 He shows 
that there are a number of species involved iu vinification with very 
different conditions of growth, and that careful selection is necessary 
in order to get the best results. Duclaux 7 has reported upon the power 
of ferments and their activity. Bourquelot 8 * 10 has published a book on 
fermentation, and Fernbach 11 one on yeasts and their pure cultures. 
Wine making m hot countries is of interest to France on account of 
the vast areas in Algeria adapted to grape growing. Gayon 10 * and 
Trabut 11 have given very valuable suggestions regarding wine making 
at high temperatures. Gayon recommends the use of the thermometer, 
glucometer, and microscope, and explains the use of each in the various 
stages of wine making. He recommends the use of small vats, favors 
pasteurization, and is opposed to the use of commercial yeasts. Marez u 
has contributed a note on the phospliatic food of alcoholic ferments; 
Marchand 11 on the beneficial action of phosphate of ammonia on musts, 
and on the temperature of fermentation 14 and wine making iu hot coun¬ 
tries; 15 and Muntz 16 on the refrigeration of must. 

Loir and Duclaux 17 have given an account of palm wine, and Muntz 
and Rousseaux 1 have reported on wine making and on the fertilizer 
requirements of vineyards in Gironde. The latter is an elaborate 
treatise on viticulture discussing the fertilizers required, the chemical 

I Bui. Mm. Agr. France, 1896, ]>. 298. 

Ubid.,p. 310. 

3 Ibid., p. 311. 

‘Leblevnres; PariR: Masson, 1896. 

n Ann. Inst. Pasteur, 10 (1896), p. 1; Rev. Vit., 1896, Nos. 117, 127; Bui. Mm. Ayr. 
France, 1896, pp. 97,428. 

'» Rapport an Bui. Min, Agr. France, 1892,1893,1894,1895,1896. 

7 Ann. Inst. Pasteur, 10 (1896), p. 129. 

8 Parih, 1896. 

M Levain et levnrea. Biere et boissons fermentees, 1896. 

10 Assoc. Fr. Av. Sci., Congrcs de Carthage, 1896, p. 235. 

II Bal. Agr. Alger, et Tunis , 1896, No. 1, p. 75. 

11 Ibid., No. 20, p. 459. 

»Ibid,,Nos.7,p. 157; 15,p.351; 20,p.459; 23,p.541. 

»Ibid., No. 6. 

»Ibid,, Nos. 17,19,20. 

Jh Bui. Min. Agr. pWnce, 1896, No. 3, p. 351. 

17 Assoc. Fr. Av. Sci., Congrcs de Carthage, 1896, p. 240. 

w Bui. Min. Agr. France, 1896, Nos. 1, p. 19; 2, p. 217. 
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composition of various Bordeaux vines and their cultural requirements. 
In a note on the manufacture of hydromel Dufour 1 has shown that 
pure honey does not contain sufficient nitrogen for the most favorable 
development of the organisms of fermentation, and he recommends the 
addition of some nitrogenous substance, such as peptone, to aid in 
complete fermentation. 

Fleurent 2 * has studied quite extensively the composition of various 
cereals. E e has found that gluten owes its adhesiveness to fibi in gluten, 
the casein-gluten giving solidity and playing the role of an inert material 
in the mass. These conclusions agree with those already arrived 
at by Osborne and Yooi'liees/* The author has examined rye, in a ire, 
rice, barley, and buckwheat for these two substances. He has also 
given a chemical method for improving the baking value of wheat flour. 4 * 
Whatever the amount of gluten in a flour the bread irom it will he of 
better quality and more easily digested when the proportion of glutemn 
and gliadin in the gluten approaches the latio of 1:3. If the propor¬ 
tion should be 1 to 4 the bread becomes sogg> after baking and the loaf 
contains too much water. If the ratio should be 1:2 the flour works 
poorly and the bread is indigestible. A variation of 2 per cent either 
way from the typical composition is said to be readily detected by 
experts. He has found that the wheat embryo contains concentric 
deposits of gluten in which the proportion of glutenin and gliadin a ary 
greatly. The results of investigations by Ballaiul ’ on the quantity of 
gluten in flour accord with those given above by Fleurent. Different 
samples of flour having the same nitrogen content vary iii their gluten 
content according to the method of grinding and bolting. The quan¬ 
tity of gluten, which is an index to the quality of flour, is not a suffi¬ 
cient guide to its nitrogen content nor its nutritive value. Balland 6 
has reported on the chemical composition of the grain of indigenous 
and foreign varieties of maize and has also published a very important 
article 7 on varieties of wheat. He has given in the JSerue du Her rice 
de rintendance MUitaire the results of analyses of 300 varieties of 
wheat, from which he draws the following conclusions: There is no 
relation between the average weight of individual grains and the race 
or variety, soft, hard, and medium races having the same average 
weights. There is no general relation between the average weight of 
the individual grains and the weight of a bushel except that the latter 
decreases somewhat as the average weight decreases. Hard wheats as 
a rule contain the highest amount of fats. The amount of flour which 

1 Assoc. Fr. Av. Sei M Congres de Carthage, 189(5, p. 235. 

2 Compt. Renil., 123 *.1896), p. 327. 

** Amer. Ciiem. Jo nr., 15 v 1893 ) No. 6, pp. 392-471. 

4 Compt Read., 213 i, 1896), p.755. 

f Ibid., p. 136. 

f Compt. Rend., 122 (180PO, p. 1004. 

‘Ibid., 123 U890), p. 1303. 
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a wheat will produce depends upon the cellulose it contains. The soft 
cheats contain the greatest amounts of cellulose. The acid content 
varies troni 0.02 to 0.04 per cent, and is independent of race, climate, or 
soil. Nitrogenous matter is most abundant in the hard wheats, espe¬ 
cially in those having a rather high average weight. Wheats which 
are rich m staicli are poor in fat. The composition of wheat is largely 
inriueneed by the climate, soil, and methods of culture. Hot climates 
are most favorable to the development of nitrogenous material, and 
dry, hot seasons will produce wheat rich in gluten. Large grains have 
a different composition from small ones, and white wheats contain less 
nitrogen than red or hard ones. The extremes in composition of o00 
specimens of wheat are shown in the following table: 


Hjinmt i aviation in < (imposition of largt and small grains of wheat. 
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1.46 
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15.5b 

• 
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Loze 1 has given a review of the state of the starch industry of France. 
Heckel, 2 of the University of Marseilles, has made a study of the vege 
table oils produced in the French colonies. Jmnelle* has described 
the principal charactciistics of the latex of Sakhare, a wild fig found 
in the forests of French Guinea, which furnishes a product intermediate 
between caoutchouc and gutta-percha. Caustier 4 has reported on the 
natural products of the French colonies and has urged the desirability 
of a permanent collective exhibition of the products of these colonies 
in Paris. 

The foregoing summary indicates the nature and extent of the scien¬ 
tific activity of the investigators in agricultural botany in France 
during 1890. Their work touches many branches of the subject, al¬ 
though some lines of investigations are not keeping pace with others. 
From an agricultural standpoint the necessity is urgent for some means 
for controlling plant and animal parasites of cultivated plants. Atten¬ 
tion should also be given to the improvement of cultivated varieties 
of all kinds. There is need for experiments with seeds with a view to 
modifying their character, hastening their development, and rendering 
them more resistant to their surroundings, as well as to determining 
the purity and value of those sold to consumers. It is to be hoped that 
the number of scientific stations where these subjects may be studied 
will be considerably increased. 

‘Rev. g^n. eel. pur, et appl., 1896, No. 24, p. 1244. 
s Ibi<l., No. 17, p. 730; Aon. Insfc. Colonial Marseille. 
a AsfaOC. Fr. A\. Set, Oongros tie Oaithage, lSiHi, p. 181. 

4 Rev. gen. Bci. pur. et appl., 1806, p. 118. 
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CHEMISTRY. 

The insoluble carbohydrates of wheat, H. V. Sherman Jom\ 
Amer . Chew. Nor., 1't #, Xo. /, pj'« bo,.—The author has de\ used 

a method for the estimation of different carbohydrates iu foods and feed 
ing stuffs which includes the determination of soluble carbohydrates, 
starch, pentosans cellulose, and lignin and allied substances. The 
reported tests of the method were made principally with wheat bran. 
The different carbohydrates were isolated and identified. The ana¬ 
lytical method is briefly described as follows: Five grains of substance 
(previously extracted with ether to lemove the tat) is stirred with 
about 100 co. of water for a few minutes, filtered, and washed. To the 
filtrate one-tenth its volume of 2." per cent hydrochloric acid is added 
and all heated in a flask with a reflux condenser for 2.1 hours* on a 
water bath or boiled for 30 minutes on a sand bath. The solution is 
clarified if necessary and the dextrose determined in an aliquot portion 
with Fehling's solution. The soluble carbohydrates are calculated as 
dextrin. The residue from the above filtrate is washed into a beaker 
with 100 cc. water, or more if tlie percentage of starch is high, heated 
to boiling, partially cooled, and inverted with malt extract until the 
starch disappears. It is then filtered and washed. The filtrate is 
treated as before with hydrochloric acid and the dextrose determined 
with Folding's solution and calculated to starch. The residue from 
the above filtrate is boiled for 30 minutes with per cent sulphuric 
acid, filtered and washed with water and alcohol. To the filtrate 
sufficient sulphuric acid is added to make 2 per cent and all gently 
boiled with a reflux condenser for 0 hours. Tlie reducing power is 
determined and the result first calculated to pentoses and then to free 
pentosaus. The residue from the filtrate is dried and weighed, correc¬ 
tion being introduced for protein and ash (w hich must he determined in 
a duplicate sample). The dry material is ehlorinafed according to Cross 
and BevanV method and extracted with alcohol. The residue is dried 
aud weighed. The loss of weight fcorrected for adi and protein) 
equals the lignin and allied substances. The residue {less protein 
and ash if present) equals cellulose. The author remarks that lignin 
chlorid has not been obtained before from other sources than com¬ 
mercial fibers. He calls attention to the fact that cellulose and lignin 


1 CellnloM . v- 135 . 
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are “used to designate, respectively, the carbohydrates and more or 
less condensed portions of the fiber/’ and not to represent definite 
chemical compounds. 

The food (bran) and feces from a digestion experiment with a steer 
made at the Maryland Station 1 were examined by the author, using the 
above method. The amounts of the different carbohydrates of the food 
and feces and their coefficients of digestibility are given in the follow¬ 
ing table: 

Coefficients of digestibility of earbohydratts of bran by a steer . 
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For the sake of comparison the coefficients of digestibility of bran 
obtained at the Maryland Station 1 are given in the following table: 


Coefficients of digestibility of bran by a steer. 
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. 76 08 

32 21 


82.96 

42.73 

42 21 


*'* We see from tlie above that the digestibilities of the insoluble carbohydrates 
rauge irom 25 to 100 per cent. The nitrogeu-free extract with a mean digestibility oi 
76 per cent is composed ot hubstauces whose percentage digestibilities vary from 100 
to less than 10. Even in the case of the crude liber the digestibility of one of the con 
stituents considerably exceeds that of the other. It must be borne in uiiml in this 
connection that the group of lignin and similar substances is divided by the current 
methods, part being included in the nitrogeu-free extract and part in the crude liber.” 

Methods of analysis of barnyard manure, J. H. Vogel ( Her. 
Vera. Stat. dent . lanihc. Gen.l^DJ-^o,pp. 11-14,22-25, fit/s. 10 ).—Samples 
of from 5 to 10 kg. are usually taken and kept in rubber sacks until 
prepared for analysis. For the latter purpose the material is finely 
divided by means of a chopping knife and thoroughly mixed. For the 
determination of nitrogen 100 gm. of the finely divided manure is 
placed in a wide-necked 1£ liter flask, 125 to 140 cc. (according to the 
moisture content of the manure) of concentrated sulphuric acid added 
and the whole allowed to stand over night. Eight to nine grams of 
mercury is then added and the digestion commenced, the flame being 
kept quite low at first to preveut foaming. The digestion is usually 
complete in from 4 to 5 hours. The contents of the flask are then 
taken up in water, thoroughly mixed, aud the volume made up to 

1 Maryland Sta. Bui. 41 (E. S. R., 8, p. 1004). 
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1,000 cl*. One hundred cubic centimeters of this solution, correspond¬ 
ing to 10 gm. of the original substance, is distilled tor the determina¬ 
tion of n trogen. 

For the determination of ainmi niiacnl nitrogen, 100 gnu of the manure 
is shaken up with 4 or 5 times its weight of water in a ide-nccked 
liter flask *iwl allowed to stand several hours. The solution is then 
made up to 1,000 oe. and 100 ec. is -withdrawn for distillation of the 
ammonia, which is set free by the addition of 2 to 3 gm. of calcined 
magnesia. 

For the determination of nitric nitrogen, two methods were tested, 
namely, the zinc iron method and Pfeiffer's method. The iirsr of rhe*e 
methods gave quite discordant result*, in every case much lower than 
those obtained by Pfeiffer's method. The latter, however, is .somewhat 
complicated and time-consuming, and it is suggested that it maybe 
modified to advantage. Instead of using the Lintner picture flask, 
it is suggested that the material be heated in an oven in a sealed 
potash glass tube. 

The total phosphoric acid is determined in .*50 co. of the Kjeldalil solu¬ 
tion by neutralizing with ammonia until a permanent precipitate begins 
to form and adding 30 cc. each of nitiie acid sp. gr. 1.2 and molybdie 
solution; the remainder of the operation being conducted in the usual 
way. The water-soluble phosphoric acid is determined in the usual way 
in an aliquot of the solution prepared for the determination of ammo- 
niacal nitrogen. 

The method of determining potash has already been described in the 
Beeord. 2 For the determination of dry matrer 3,000 grams of the 
manure is weighed out on a balance capable of weighing 23 kilograms 
and sensitive to 0.1 giam. The sample is spread out in thin layers and 
dried in an air bath at a temperature of from CO to 05”, the mateiial 
being stirred once after the first 2 or 3 hours. The drying is usually 
completed after 48 hours, and the material is then spread out in dishes 
and exposed to the air for 24 hours. This dry-air substance is then 
ground and 3 gm. taken for the determination of the absolute moisture. 

Analysis of limestone, F. Rcheidi^g- j Chent . Zttj31 33*. <S, 

pp. 54, 55 ).—The author criticises a method recently described in this 
journal 3 and proposes one which he claims to be more accurate and 
simple. The hydrochloric add solution is oxidized with bromiu water 
and the iron and aluminum precipitated with ammonium hydrate. The 
precipitate is ignited, dissolved in hydrochloric acid, which is subse¬ 
quently almost completely removed by evaporation. The solution is 
theu nearly neutralized with ammonia, and when cold an equal volume 
of strong acetic acid is added, a solution of about 0.1 gm. of nitroso-tf- 
naphthol m 30 ce, of hot 50 i>er cent acetic acid is stirred in, and the 
solution allowed to stand for a few hours to insure the complete preeipi- 

Landw. Veis. Stat, 10 < 1HWM, p. 1 <E. K ll. t 7, pp. 552). 

1 IhuU 47 * 1 MMit, p.07 (E. K R.,*, p 157). 

1 Chent. Ztg., 20 p. KKM. 
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tatiou of the iron. Lime is determined in tlie usual way by precipita¬ 
tion with ammonium oxalate after oxidation with bromin water. To an 
aliquot part of the original solution sufficient, ammonium oxalate is 
added to precipitate the lime, which is allowed to settle over night. 
The solution is then made up to a given volume and an aliquot part 
taken, without filtration, for the determination of magnesia in the usual 
way.—J. T. ANDERSON. 

Observations on the oxidation of nitrogen gas, Loid Rayleigii (Jour. Chan. 
Soe.. 1SU7. 7W>., pp. 183-186. Jig. 1 ).—Tlie apparatus anil method used iu the oxida¬ 
tion of the nitrogen of the air hy means of the electric spark and the absorption 
under normal pressme of tlie product hy an alkaline solution are briefly described. 

Observations on certain properties of the oxydase of wines, Bouffard (Compt. 
JRtnil., 121 (Mj, 2s o. 13. pp. :oh-:u8). 

On the nonidentity of lipases of different origin, Harriot ( Compt. Rend., 184 
(189: ), Xo. 14, pp. 7 '8-781). 

The action of soluble [enzymic] ferments on starches of different origin, W. 
E. Stone ( tun. Apron.. 21 ( ISO7 ). Xo. 4, pp. 109-182). — Translated from Bulletin 34 
of this office (E. Is. R., 8, p. 682) by E. < tain. 

The determination of carbon dioxid in carbonates, J. II. Vogel (Ber. Vers. 
*Sta1. ihul. I am hi . Ui*. 3891-97, pp. Ih-lU, Jig. 1 ).—An improved Finkener a])paratns 
for tin* determination of carbon dioxid in limestone, marls, etc., is described at some 
length. Xo rubber connections are used in the apparatus proper and provision is 
made for a constant current of purified air through the apparatus. The carbon 
dioxid is absorbed by 30 jier cent potash solution. 

On the separation of chlorin and bromin, H. Baton.na and P. Rivals ( Compt . 
Bend., U4 {1897), Xo. 1*> } pp. 839-893). 

Observations on the unification of methods of analysis, A. Paunotl (Ann. 
Apron.. 32 (1896), Xo. 1 J, pp. 389.681 ).—As a general proposition, the efforts toward 
unification of methods are opposed. It is deemed unwise to attempt to impose fixed 
and arbitrary lules in the application of a science essentially mobile and progres- 
si\ e. In certain lines, as the nnaZy sis of fertilizers, the adoption of uniform methods 
has been very useful. The prescribed methods have been consulted by all with 
profit, hut analysts have continued the eflorfcs to modify the methods so that they 
will be more rapid and simple and less expensive. Freedom of action on the part of 
different chemists in these respects should not he discouraged or interfered w ith. A 
method may pros e \ery good in the hands of one chemist and \erv unsatisfactory iu 
the hands of another. * k I2n rtsumt, Selairons-tuntb. niais tie nous en eh unions pas 

B0TA3ST. 

Development and transpiration of barley under the influence 
of different degrees of humidity and nutrition in the culture 
media, K>. It. Schroeder (Izvyrstiya MotsJcovskagho SelbsJcokhosya- 
istrain ago Institnta. Ann . Inst. Ayr on. Monro u, 2 (1896), N~o. 2,pp. 188- 
226 ).—The author compares the effects produced on barley in sand cnl 
tnres by changes in the humidity of the culture media with the effect 
resulting from changes in the concentration of the nutritive solution. 
The humidity of the sand in different cultures was 20,40, and 80 per cent 
of saturation. The nutritive solution used was made according to the 
following formula: Monopotassium phosphate 0.2 gnu, potassium chlorid 
1.71 gnu, magnesium sulphate 2.10 gnu, and calcium nitrate 20.9 gnu, 
avid it was used in concentrations varying from 1 to 12 per cent. 
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From the experiments the following conclusions were drawn : 

The development of the adventitious stalks was more pronounced the 
greater the concentration of the salts for the same decree of humidity, 
and for the same quantity of salts the duration of the period of growth 
was prolonged in proportion to the amount of water at the plant's 
disposal. The duration of the period of vegetation was abo in propor¬ 
tion to the amount of salts contained in the soil. 

It was observed that the greatest size of the stalk, shoot, and of the 
ears corresponded to the maximum of humidity and concentration of 
the salts in the soil. It was also observed that the > ield or rln matter 
of the whole plant; and each of its parts increased with the increase in 
the humidity and the nutritive material in the medium. 

The yield in straw and grain was twice as great under the highest 
degree of humidity and the greatest nutritive content of the medium, 
as under opposite conditions. 

The development of the root system increased with the diminution 
of the humidity and the concentration of the nutrient solution, while 
the development of the stalks and leaves increased with the augmenta¬ 
tion of concentration. The transpiration of tin* plants was proportional 
to the humidity and the quantity of nutrithe material present in the 
medium. 

The quantity of water evaporated, referred to a unit of dry matter, 
increased with the augmentation of the concentration of the medium 
until the latter reached a certain limit (1 per cent;, beyond which it fell. 

The percentage of water evaporated was in direct ratio to the 
quantity contained in the soil. 

The average amount of water transpired by barley to form 1 gin. of 
dry matter was 475 gm. 

The amount of water transpired in 1*4 hours by a surface of 100 sq. 
cm. covered with leaves w as 7.2 gm.. while a free water surface evap¬ 
orated 10.7 gm. 

Comparing the data of the last tw T o paragraphs, the author concludes 
that barley forms on an average 0.015 gm. of dry matter for 100 sq. em. 
of leaved surface, so that 100 sq. cm. of the tissue of the leaves (with 
a surface of 200 sq. cm.) furnishes 0.050 gm. of dry substance in 24 
hours.— P. FIREMAN. 

The combined influence of light and medium on the devel¬ 
opment of f ungi, A. Lendnee (Ann. tn i. nttf. Jloi <srr. S, ,i Xo. 

1 , pp. 7).—A series of experiments with !Mucor, Thamnidium, 

Bhizopus, Pilobolus, Botrytis, Amblyosporitun, and Sterigmatocystis 
grown upon different media in darkness and under red, yellow, blue, 
violet, and clear glass are reported. The culture media used were—for 
the liquid solutions Colin's modified solution, Baulin's, Van Tieghem's, 
Schmitz’, a solution lacking lime, and an infusion of horse dung. The 
solid media were gelatin-peptone and Van Tieghem’s solution, horse 
dung infusion, and Baulin's solution, to each of which 2 per cent agar- 
agar was added. 
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FERMENTATION—BACTERIOLOGY. 

Fermentation, F. T. Bioletti (California tit a. Rj>t. Vifieult Work , 
pp> 37U-U1, jig*. 6u —The author rexiews the general prin¬ 
ciples of fermentation and discusses tlie subject from an historical 
standpoint. Notes are given on the origin of yeasts, conditions of 
fermentation, purification and selection of yeasts, acidity, nitrogen, 
aeration, influence of temperature, and refrigerators or cooling mach i 1 les. 

Experiments were made with pure and selected yeasts as well as with 
other fungi, particularly Jtotrytis vinerea , which is reported upon at 
length iu another place (p. 050;. Tbe principal yeast experimented with 
was Johannisberg. These experiments were supplemented with yeasts 
from various other sources. In general there seems to be no indication 
of the production of a greater amount of alcohol by the use of pure 
ferments. In fact, some of the wines seem to contain less alcohol than 
thote fermented by the ordinary methods of production. However, 
owing to the difficulties in obtaining exact data the author considers 
that it would be unwise to draw conclusions without a number of fur¬ 
ther trials. In every experiment conducted at Berkeley the wines fer¬ 
mented with the addition of yeasts from cultures were cleaner and 
fresher tasting than those allowed to ferment with whatever yeasts 
happened to exist on the grapes. The difference, while sometimes 
slight at first, increased with the age of the wine. The promptness 
with which fermentation begins and the short time in which it is fin¬ 
ished when yeasts are introduced prevents the development of any 
large number of injurious ferments, and the rapid dealing makes it 
possible to rack the wine early and thus remove from it the influence of 
many other injurious microorganisms. 

A summary of conclusions is given which shows the merits of pure 
yeasts in that they produce a quicker fermentation, a more prompt 
clearing, a cleaner taste due to the overslaughing of injurious ferments, 
and probably an improvement in flavor and bouquet. According to the 
author, the indications are that the use of a pure California yeast would 
be preferable to any other. This subject is to be further investigated. 

Fermentation at high temperatures with the addition of various sub¬ 
stances was investigated to some extent. Defective fermentation in a 
hot climate is well known, and various substances are added to wine to 
render the must unsuitable for the growth of injurious organisms, to 
increase the development of the yeast by making must more favorable 
for its growth, and to keep the temperature of the must below the 
optimum for injurious ferments. The substances most used for this 
purpose are gypsum, tartaric acid, unripe grapes, ammonium phosphate, 
peptone, sulphurous acid, sulphites, and asaprol. The effect of each of 
these substances on fermentation and upon the quality of the wine is 
given. 

A "brief account is given of inconclusive experiments made with a 
patented apparatus for use in closed fermentations. 
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The color of grapes anil its effect on vines was investigated. Cali¬ 
fornia wines in general have an abundance of color, although there are 
some varieties lacking in this respect. As the bulk of the wine comes 
from grapes having little color it is important that those possessing 
color should he used economically, and various experiments were con¬ 
ducted with this in view. It was found that the mo^t effective way of 
utilizing coloring grapes is to ferment them sepaiately and make the 
blend immediately after pressing. If the gra]>es are fermented together 
the pomace takes up too much of the color. If blending is deferred 
any length of time after pressing there is also a loss. The amount of a 
certain wine to be added to another to secure a certain depth of color 
cau not be stated, but must be determined experimentally according to 
the age and character of the wines used. 

The use of asaprol, which has been recommended as a mean'* of pre¬ 
venting too high temperatures during fermentation, i> separately 
reported upon at considerable length. This substance, which is said to 
be a coal tar product, is a light brownish pink powder the cliemieal com- 
position of which is not known. It is supposed to act as a mild anti¬ 
septic, reducing the vigor of the yeast without permanently injuring it 
or preventing it from thoroughly eliminating the sugar. The experi¬ 
ments tend to show “that its action is greater upon alcoholic yeasts 
than upon other organisms and ferments in the must. Thus, while pre¬ 
venting undue heating, by hampering the development of the yeast, it 
allows other organisms to take possession of the wine, causing, in 
another way, the very trouble it ns intended to prevent. It is very 
doubtful, then, if asaprol can be used with any more advantage than 
sulphur, and as the ends intended to be attained by the nse of these 
antiseptics can be easily compassed by purely mechanical means, there 
remains no excuse or need for their use." 

Botrytis cinerea, F. T. 1> ioletti ((*alifornin Stu. Rpt. Yitivult. TTorfc, 
pp. ir>l-4r>3, pL 1). — Notes arc given on some investigations 
which were conducted with this fungus, which is believed to be bene¬ 
ficial to wine." It is illustrated and sufficiently characterized to distin¬ 
guish it from VenMUUim glaueum and Aspergillus niger , both of which 
are frequently found in the processes of wine making and are considered 
detrimental. The experiments conducted with Botrytis seemed to indi¬ 
cate that the small quantity of the mold which appears about vintage 
time upon the surface of the grapes has no appreciable effect, but if the 
grapes are badly attacked the resulting wine is likely to have a sherry 
taste, probably on account of the preliminary oxidation of the must 
through the partial disintegration of the skin of the grapes. 

Directions are given for the prevention of the growth of Penicillium 
and Aspergillus. 

The nitric ferment, A. Stctzer and R. Hartleb < Ctnibl. Balt, and Par. Alhj. t A 
(/A’fl7), Xo. 7S,pp. lbl-177}. 

Concerning the duration of the vitality of dried yeasts, M. AN ill \ Ctnibl. 
Halt, und Par . A (1S&), Xo. U pp. 17-2J). 
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Concerning the life history of the Saccharomycetes, A. Beri/ksk (Hi r. pal. Teg., 

3 (1896)j No. 8-8, pp. 211-737, figs. 8). 

On the origin of the Saccharomycetes, A. Klocker and IT, K<mii(>n\in<; (Med- 
del Carhberg Lab., 189(1, pp. 88-111; Trench rtsume', pp. 36-CX). 

Studies on Amylomyces rouxii and other mold ferments of starch, J. San- 
oriKETl ( Jwn. Inst. Pasteur, 11 (/W), Xo. ,1, pp. 261-276). 

Physiological studies with a new mold, Eurotiopsis gayoni, .T. Lahorde (Juh. 
Inst. Pasteur, 11 (1867), Xo. 1, pp. 7-13). 

On the soluble oxidising ferment of muddy wine (casse des vins), P. Caze- 
XFXVE ( Compt . Pend., 121 (7891). Xo. /, pp. 781 , 782; Bui. Soc. Chlm. Parts, 17-18 
(1897), Xo. 10, pp. 329-131). 

ZOOLOGY. 

Biennial Report of the Biological Experiment Station, 1895—’96, 

S. A. Forbes ( Uiiir. J//., Biolotj. Krpt. ISta. Rpi. lWhj-LW, 2>p. 3,~>, pis. 
SO). —A description of the station, its object and methods, and a very 
brief summary of the results of its work are given. The essential 
objects of the station are described as follows: 

“It is the general object of onr biological station to study the forms of life, both 
animal and vegetable, in all of their stages, of a great river system, as represented 
in carefully selected typical localities. This study must include tlieir distinguishing 
characters; their classification and variations; their local and general distribution 
andubmidance; their l>eha\ lor, characteristics, and litc histories; tneir mutual rela¬ 
tionships and interactions as living associates; and the interactions likewise between 
them and the inanimate forms of matter and of energy in the midst of which they live. 
We are, in short, to do what is possible to us to unravel and to elucidate in general 
and in detail the system of aquatic life in a considerable district of interior North 
America. . . . The principal methods of the biological station are those of Held and 
laboratory observation and record, collection, preservation, qualitative and quanti¬ 
tative determination, deaeration, illustration, generalization, experiment, induction, 
and report.” 

The figures consist of maps and halftone reproductions of photo¬ 
graphs, illustrating the laboratory and some of the localities where the 
work is done. 

Revision of the shrews of the Amerioan genera Blarina and NotLosoresc, C. 
H. Hbriuam (U 8. Dept. Agr., Division of Ornithology and Mammalogy, North Ameri¬ 
can Fauna, Xo.10, pp. 3-34, pU. 2, Jig. 1). —This consists of technical descriptions and 
synoptical ke>s to the species of these two gcuera, with remarks upon their rela¬ 
tionships and geographical distribution. Twenty species and subspecies of Blarina 
and 2 of Notiosorex are recognized. Thirteen forms are described as new. 

The long-tailed shrews of the eastern United States, U. S, Miller ( U. S. Dept. 
Agr., Division of Ornithology and Mammalogy, North American Fauna, No. 10,-pp 
83-66). —This consists of critical notes and technical descriptions of 7 species of 
Sorex. 

Synopsis of the American shrews of the genus Sorex, C. II. Merriam ( U. S. 
Dept. Agr., Dirision of Ornithology and Mammalogy, North J merit an Fauna, No. 10, pp. 
67-98,pis. 10). —This paper furnishes descriptions on a common p„an of the principal 
types of American shrews. Brief descriptions and notes on the distribution of 41 
species and subspecies are given, 84 from that part of the continent north of Mexieo, 
and 7 from Mexico and Guatemala. Twenty forms are described as new. 

of the weasels of North America, C. H. Merriam ( V. 8. Dept. Agr., 
of Ornithology and Mammalogy, North American Fauna, No. 11, pp. 44, pis. 
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jigs, 10 .)—Critical notes and description* ate gi\en of the American forms of the 
subgenera Putoriusand Ietis, and a table .showing tin aicratrc cranial measurements 
of the IS species of North American a\ ca^cK. 

Genera and subgenera of voles and lemmings, <t. Millhii P. .S', Jtept. i y/\, 
lfiviaion of Ornithology and Mam notingy, Xorlit .tun n* an Pa tin a. X**. 21. pp. ^4. pis. 
3, jig8. 4 ).—The author gives an account hi the ^eot*rapiii<*nl distribution, habits, 
nomenclature, histoiy of fbinn r «*lav-:ii<*at:ons, characters upon which th« present 
classilication of the subgeneru Microtus is based, and de*< riptions of livitnr and 
extinct genera and siibgenera. 

North American birds, II. Ni.HKLiNtr Milwaukee, in*.: *r. Brnuohr. 1^4-UO, rol. 
1 , pp. 071; rol. J, pp. 40 i, ph. „f, . 

The birds of Nebraska, L. JhtrxLit XtbraAm Mat* //or/, Sw , lipt. pp. 

9S-178, jig*,. 01 ).—Some note* on Nebraska birds and a list of tin* ^perie** and sab- 
species found in the State, ’with notes ou their distribution, fowl habits, etc,, cor¬ 
rected to April, 1896. 

The forest birds as enemies of forest insects, E. Iumek Am,, horten, /.s'**.', 
pp. 299-309). 

Chop and gizzard contents of some gallinaceous birds, C. Loos < Manat, dent. 
Per. Schulze r<*gelu , 21 i lSUu), pp. io-fs, 0. 

Feathered vermin in the Pentland Hills, R. Ooiu jiev i Sri. Oos.. 0 * IMP u Xo. 
S3, pp. 241-243).— 1'nder this designation the author includes the kestrel, merlin, 
sparrow hawk, long-eared'owl, magpie, crow, and jackdaw. 

Materials for statistics on the injuriousness or usefulness of certain species 
of birds, E. Rzeiiak i Monai. dntl. Ter. tohiiUt Pagein. :l , pp. 14-la . 

Sharp eyes: A rambler’s calendar of 52 weeks among insects, birds, and 
flowers, AY. II. Gibson <Xt ic York: Harpir tV Bros., 1M **, pp. 322 } ill. , 

Manual of North American birds, R. Riduway [Philadelphia; Lippincott, 1S9U. 
2d ed.j pp. 633, jigs. 404). 


METEOROLOGY. 

Annual summary of meteorological observations in Colorado 
in 1896, *W. L. NIoore and F. L. Brandenburg ( U. 8. Dept. Agr 
Colorado Section Climate and Crop Service of the Weather Bureau, 
Annual Summary, 1896, pp. 12, charts 3). —Summaries are given of 
observations on temperature, precipitation, cloudiness, etc., compiled 
from data collected afc 69 stations in ('dorado during 1896. The maxi¬ 
mum temperature observed was 107 3 F. at Lamar June 14 and Aug¬ 
ust 9, and afc Delta June 15, The minimum temperature was—29 G F. at 
Steamboat Springs February 4 and Gunnison February 6. The aver¬ 
age precipitation was 15.07 in., or 0.81 in. below the normal, “The 
greatest precipitation occurred at Ituby, where the record for 8 mouths 
gave 41.69 in., and the leastj 3.5 in., at Garnett/ 1 The greatest snow¬ 
fall, 417 in. in S months, occurred at Ruby. 

“On an average 160 days, or 11 per tent, were clear: lHl t or 67 per cent, partly 
cloudy; and 72, or 10 per cent, cloudy. The average number of rainy days (days 
with 0.01 in. or more precipitation; was 61: the greatest number, 70, occurring in 
the mountain districts, and the least, 39 days, in the Arkansas Valley. The prevail¬ 
ing wind during the year was from the west. The average sunshine at Denver for 
the year was 09 per cent of the possible. The yearly average is OS per cent. The 
total wind movement for the jear at Denver was 71,468 miles, and Pueblo, 07,062 
miles, making the average hourly \ elocity 8.1 and 7.6 miles per hour, respectively.” 
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Meteorological observations at the Massachusetts Hatch Sta¬ 
tion, October-December, 1896, L. Metcalf and J. L. Bartlett 
(Masxachuxcttx Hatch Sta. Met. Buis. fll-9ti,pp. / each). —These bulletins 
gn c the usual summaries of observations at the meteorological observ¬ 
atory of the station. The December number gives in addition a sum¬ 
mary for 1890, which is as follows: 

PrebSHH' 1 tinches).—Maximum, 80.91, Pec, 127; mimmmn, 28.712, February H. Air 
tempt future - {degrees F.).—Maximum,97, August 12; minimum, —It, February 17; 
mean of means of maximum .tud minimum, 17; mean sensible (uet bulb), 11; maxi- 
mum <luil,\ range. 47, April 16; minimum dttil.\ range, It, October 5. Humidity, — 
Mean dew point, 39.9; mean lon e of vapor, 0.122; mean ielati\e humidity, 76.9. 
Precipitation. —Total rainfall or melted biiow, 99.66 in.; number of du> s on which 
0.01 in. or more of lain oi melted snow fell, 10.S; total snowfall in inches, 41. 
Weather.— Mean cloudiness obborsed, 19 per ceui; total cloudiness leeoided by bun 
thermometer, 2,01S hums, or 16 per cent; number of deal days, 132; number of fair 
dayb, 102; number of days, 132. Hind. —Prevailing direction, W. S\V.; N., 

10 pci cent; S., 10 pei cent; S. SW., 10 per cent; W., 10 per cent; SW., 7 per cent; 
other directions, 53 per cent; total mo\ement, 59,196 miles; maximum daily mo\o- 
meut, 620 miles, Maxeh l; minimum daily nun emeut, il miles, Felirmtiy 1; mean 
daily movement, 161,7 miles; mean hourly velocity, 6.7 miles; maximum piessure 
per square foot, 251 ll>b., 71 miles pei hour on May IS. Pates of frosts. —Last, May 1 
(May 20 in lowlands); first, September 24 (September 21 in lowlands). Dateb of 
snoie. —Last, April 7; liibt, November It. 

Meteorological summary for Ohio, 1896, G. A. Patton (Ohio 
>St<t. Bid. 71, pp. 247-21 10). —Notes on the weather, and tabulated daily 
and monthly summaries of observations at the station on temperature, 
precipitation, cloudiness, direction of the wind, etc., are tfiven; and for 
comparison similar data for previous years and for other parts of the 
State are added. The following is a summary of results: 

Summary of meteorotoyicat obsi r ratio ns. 

, Fortin oil >» rime nt station I Foi tin State 

lbOQ j ForU \cais. 1890. I Forliytsns 


Teuneiatuie P F.) 

Mean. 49.0 4b 9 I 31.8 50.59 

Highest. m (Aug 9) m (Aug H, 91) 109 (Api 17) 108 (Jul\ Is s7> 

Lowt Kf. -« (Fob. 19) -*J0 (>Jun.20,’92) —18 (lVb 9, 10, — at (,Jnn 25, si) 

11) 

Range . 99 102 l ,121 122.1 

Mean daily range 19 20.2 20 20.5 

Greatest daily 42 (May b) 55 (Oct 0. 95) 54 (Mar 2*>) 00 (Oct. 19,94) 

range I 

Least <lails range % (*lan. 10, 1 (No\.27,’95) 0 (Feb 0,19) 0 «(Feb 0,7,14) 

Mar. 8} 

Hear days.'140 118 | 118 117.2 

Fair daya. 100 124 120 129 7 

rioud\ ua,\8. 120 117 I 118 125 4 

Days i am fell. 144 125 121 124.7 

Rainfall (in.): 

Total. 38.47 39,25 39.58 37.95 

Great eat monthly 8,03 (July) 8.05 (J ul\, ’90) . 

Least monthly . 0.71 (Oct.) 0.37 (Oct ,’92) . 

Mean dally. 0.12 0.104 

Direction of wind. - -. SW. S.SW. SW. SW. 


a February 7,1895; 6 and 13,1890. 

1 Kedueed to freezing ami sea level. The instruments a re 2,785 ft. above sea level. 
^‘Temperature in ground shelter 51 ft. below level of other instruments. 
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Climate of Oklahoma, <1. E. Morrow (Oklahoma St a. Bui 22, pp* 
«?, 7,5}.—Tables are given which show the rainfall at 21 stations in 
Oklahoma and Indian Territories in liVJO. at 12 stations in Oklahoma 
Territory daring 8 years (1889-96u and at Elreuo and Oklahoma City 
daring each mouth for 6 years |1S91-*9G . and the monthly mean tem¬ 
perature of Oklahoma Territory for the same period 1S91-* 9G . 

‘‘Thu year 1*96 was somewhat exceptional in « Oklahoma ao lar as the climatic con¬ 
ditions were concerned. The average mean temperature, SI.7 , as shown hy reports 
from21 stations, including some in the Indian Territory, wa» higher than in IS! 13. 
No report was made of a temperature he low zero at any time during the yeaT, and in 
hnt two cases an as the mininnnn helow G . The maximum temperature was uuusu- 
ally high, every station reporting a maximum ranging from 104 to 115 . With one 
exception tin* highest temperature was at *-ome date het ween August 1 and 2U. \\ itli 
one exception each station reported a maximum of over 1<H» in July, as did all hut 
two in September. 

“The rainfall was helow the average in most part'* of the Territory . The aveiage 
asrei>orted by 17 stations in Oklahoma was 21.69 in., ranging from 15.Pl at J!en\ i 
in the far nortlrwest. to 31.71 at Guthrie and 31.40 at Mill water. In many eases the 
rainfall an as not distributed well throughout the > ear. Thus, at Millw ater, 11.159 in. 
fell in 31 days from June 21 to July 21. A still more striking case is that of IJurnett, 
where, out of a total rainfall of 26.0S in. for the j ear, 6.02 in. fell in one day in Ma\. 
At Oklahoma City the rainfall was the least for any year of the last six and 10.71 in. 
less than the aNoruge tor the preceding 5 yeans. . . . Records at Fort Reno lor 
14 >cars (nut quite complete for some of the earlier years * give an aA'erage rainfall 
of 27.67 in. per year. For the first 7 years the average was 29.93 in., for the last 7 
years 25.41 in., or a difference of over 4} in. per year in tlie two periods. . . . 

“A maximum temperature of 100- or more may he expected in almost au> part of 
the Territory in July, August or, possibly, September. Penally the time during 
which extreme high temperature continues is short. A minimum temperature of 12 J 
or even 20 2 below zero is possible, but unusual. The mean average temperature for 
the year is from perhaps 59 t o 62 . 

u With occasional marked exceptions the annual rainfall decreases from the east to 
the west and, in not so marked a degree, from the south to the north. . . , 

“For 1896 7 stations lying cast of 97- 30 west longitude shoAved an average rain¬ 
fall of almost 27 in., while 7 lying w est of this line showed an average of about 
24.50 in. . . . 

“In general the heaviest rainfall is during the mouths from May to August, iuclu- 
si\ r e. In 1896 only 2 stations in Oklahoma reported a rainfall over 2 iu. for either ot 
the first months of the year.” 

The climate of Utah, J. Ohydest ; Utah Uta. Bui. 4~, j>p. 5o. charts 
■l.Jigs 8 ).—A summary is given of observations on temperature, pressure, 
humidity, precipitation, etc., at 12 stations iu the State during 1896. aud 
the climate of the State as indicated by tlie averages of observations 
during the 5 years ending with 1895 is discussed. 

The annual summary for 1S96 is as follows: Mean annual temperature, 
46.9° F.; mean daily range, 22°; annual range, 108"; highest, 97 3 ; 
lowest, —11°; highest sensible, 75 3 ; mean humidity, 54; mean dew¬ 
point, 45; air pressure 24.963 in.; total precipitation, 16.15 in.; last 
killiug frost. May 18; first killing frost, October 10. 

The principal features of the climate of Utah are, of course, the com¬ 
paratively high temperatures with limited rainfall, but it is shown that 
although “theair temperature in this dry climate is considerably higher 
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than that of the humid States of the East, the sensible temperature, the 
temperature actually felt by the human body, is so much lower in the 
arid region that it may be positively pleasant in the mountain valleys 
and at the same time decidedly oppressive, often fatally so, in the humid 
East/ 1 

It has been claimed that the rainfall is increasing in Utah and other 
arid States under the influence of the cultivation of the soil and the 
growth of forests, but an examination of meteorological data bearing on 
this point reveals no ground for belief that rainfall is either increasing 
or decreasing. 

Meteorological summary for 1896, H. J. Patterson (Maryland Sta . Rpt. 1896, 
p. 1*1 ).—A moutlilv summary of observations at the station on precipitation and 
temperature is gisen. The annual precipitation was 30.27 in.; the maximum tem- 
peiatuie ns F. (August 0, 7, and 9), minimum 7 (February 22 and December 28), 
and mean 51.3. 

Meteorological observations, L. Metcalf and J. L. Bvistlett (Massachusetts 
Hatch Sta. Met . Bah. 97-00, pp. 4 each). —The usual summary of ob&or\ at ion 8 at the 
meteorological obser\ atoiy of the station during January, February, and March, 1897. 

Nebraska weather and climate, G. J). Swezky and (». A. Lovelanb (Nebraska 
Sta . Bah 46, pts. 1-7, pp. 1-36, chart# 14 ).—This includes gcneial notes on the weather 
and summaries of observations on pressure, temperature, precipitation, 'wind move¬ 
ment, and cloudiness at some 125 stations in the Sttue, from January to July, 1896, 
inclush e. 

Meteorological observations in Wyoming, 1891-*96, J. 1>. Conley ( Wyoming 
Sta. Itpt. 1S96, Jppen., pp. 1-44, Jigs. 9 ).— A reprint of Bulletin 27 of the station 
(E.S.R.,8, pp. 32,36). 

On the possibility of weather predictions for longer periods of time, O. Pet- 
terssox (Kgl. Landt. Akad. Handl J? (lS0f>), So. J, pp. 131-17('A. 

Chlorin in lain water (-J//7. Stmhntb, 9 (laz., 1S07 , Apr., p. 88 '.—Observations at 
Cirencester show that for the 12 months ending September 50, 1896, the rainfall was 
26.54 in. and that this amount of rain contained ehlorids equal to 31.85 lbs. of salt 
per acre. 

Studies of the upper atmosphere, H. i>e < Srafpiuny ( Her. Set cat., Her. 4, 7 (1S97 ), 
So. 16, pp. 488-197, jigs 3). 

Atmospheric actinometry and the actinic constitution of the atmosphere, 
E. Duolaux (Smithsonian Institution, Contributions to Knowledge, rol. 39, So. 1034, 
pp. 48; Washington, 1806). 

The atmosphere in relation to human life and health, F. A. R. Russell (Smith 
sonian Institution, Mi sc. (Collections, rol. 30, So. U73, pp. 148; Washington, 1806). 

The action of the sun and the moon on the atmosphere and the anomalies of 
pressure, P. Oarrigon-L a grange (Compt. Ileml., 134 (1897), So. 17, pp. 914-916; 
Rev. Sei(nt ., eer. 4, 7 (1807\. p. .7.9,7). 

WATER—SOILS. 

Investigations on the temperature relations of different kinds 
of soil, E. Wollny ( Forsch. Qeb . agr. Pity#., 10 (1800), No. 4-5, pp. 
305-101 ).—This is an account of a continuation of experiments which 
the author has beeu carrying on for many years. The experiments 
here recorded related to the temperature relations of humus, clay, and 
quartz, and were carried out in pots in the usual manner. Notes on the 
experiments and tabulated data for temperature variations of the air 
and soil are given in detail. The experiments cover the period from 
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the year 1ST7 to date. The principal conclusion* reached may be 
summarized as follows. 

Of the three soil constituents, humus, clay, and quaitz, the la<t heats 
and cools with the greatest rapidity, clay standing next in this respect, 
and humus lowest. As a consequence qnartz .shows the widest varia¬ 
tions in temperature, clay and humus following in older. These defer¬ 
ences between the various soil constituents are not apparent if the 
averages of soil temperatures for long periods are taken, since the tem¬ 
perature extremes are practically identical. 

The influence of a particular soil constituent varies with the advance 
of the season. With a rising and with a high temperature the sand is 
the warmest, clay being second and humus last, other conditions being 
the same. With a falling and with lower temperatures the order is 
reversed. For this reason during the warmer half of the year, spring 
and summer, sand shows the highest temperature, humus the lowest, 
and clay stands intermediate; while during the colder half of the year, 
fall ami winter, these constituents stand in reverse order in respect to 
temperature. 

Under abnormal weather conditions, as, for instance, irequont and 
long continued cold periods in summer or warm periods in winter, the 
reverse of the above is true. 

The temperature of the soil is dependent upon the precipitation to 
the extent that in wet weather, especially if accompanied by cold, clay 
is, ou the average, the coldest soil constituent. 

^ lu mixtures of clay, sand, and humus, the temperature in general 
depends upon the peculiarities of the individual constituents, the varia¬ 
tions being greater in case of mixtures of clay and sand and humus 
and sand than in those of humus and clay. 

Shallow artesian wells of South Dakota, J. H. Shepard 
{South Dakota Sta. Bui. lit, pp. 21* map 1 ).—This bulletin is a report on 
a continuation of investigations described in bulletin 41 of the station 
(E. S. B m 7? P- -81’)* and gives mineral analyses of 3 samples of arte¬ 
sian water from the Grant County basin, 1 sample from the Hurley 
basin, 2 from the Turkey Eidge Creek basin, and 3 from the Sanborn 
County basin, as well as analyses of water from a surface well at 
Brookings and an isolated shallow artesian well at Bamsay. The eom- 
position of the principal waters reported is as follows: 

Composition of shallow artesian tcaltn from South I'aLola. 


Well. 

Sulphur¬ 
ic «u id Clilurln. 

so. 

Lime. 

Magne¬ 

sia. 

S-udn. 

< ‘arbtm 
dfrrcid. 

Tn in Ilrooks. 

. 0. 5152 

0.0020 

0.2494 

0.3C5G 

0.0913 

0.3577 

Amsden. 

.293»i 

. tM)22 

,2064 

.tmms 

. 0214 

. 112* 

Xlevlllo. 

.0344 

. 015*1 


. 2*<8« 

, 0417 

.1608 

Hurley. 

.8401 

.<>*>71 

.5790 

. 1729 

.0149 

.1890 

Huehanau . 

.W70 

,<»051 

.3871 

.1600 

.0021 

.1923 

Itvdo. 

.::r»6 

.0**49 

.4 '1*2 

. 10o4 

. 0757 

. 1693 

Shepard. 

. ttm 

. (Iifil* 

, vm 

. 15*^ 

.’tied 

.1585 

Artealan (Hty. 

.7974 

jm\ 

. 3S2e 

.tihWl 

.2318 

.Uh27 

lleaver . 

. MR!*! 

1485 

. 40<fci 

. itao 


,06'*h 

Redstone. 

... . 1.00’* 

.11& 

.'187* 

. 1554 

.2977 

.(Wifi 

Wounsoeket. 

. l.OOtO 

.Utist 

.3120 

. 1234 

. 4«>70 

. 0717 


059—Xo. 11- :i 
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Geological, agricultural, and economic study of the Department of Dordogue, 
Prance, L. Beuiuct and R. Brunet (Ann. Inst. Xat. Jyron., Admin., EnseignH 
Hubert bet, Id (1891-04), Xo. 11, pp. 61-169, pis . 2, figs. 4, map 1). 

Alkali, 15. C. Bun um (Wyoming Sta. Itpt. 1896, Jppen., pp. 219-253, ph. G).— A 
repi int of Bulletin 29 of the station (E. S. R., 8, p. 568). 

Remarks on Hilgard’s article on the distribution of salts in alkali soils, etc., 
O. Ot iisevii q (Forsch. (hb. agr. Phys19 (789V), Xo. 4-9, pp. 113-412). 

Determination of the fertility of a soil by analysis, 3 j. Deurflly (Piog. Agr. 
tt Jit, 17 (1897), Xo. 13, pp. 439-441). 

On Mayer’s criticism of Hilgard’s elutriation apparatus, E. \V. Hiluard 
(Punch. Ueb. agr. Phys., 19 (1890), Xo. 4-5, pp. 402-412). 

On marshes in Norway and their utilization, (1 E. Rtanoelanu ( Christiania , 
Portray, lS9G,pp. 120). 

The arid public lands* Their reclamation, management, and disposal, E. 
Mead (Arid Anurica, 9 (ISO?), Xo. 2, pp. 1-9, Jigs. 3). —X somewhat full discussion of 
this subject. 

Analyses of drinking wateis, J. L. Hills and B. O. White (Vermont Sta. Hpt. 
1897, pp. 41, 72). —Analyses, with reference to sanitary condition, of 25 samples of 
u ater fiom spiings, 8 from wells, 0 from driven wells, and 2 from brooks are 
reported. Of the samples of spring water, 25 per cent was impure; of the well 
water, 67 per cent. 

Water, and its purification, H. Rideal ( London: Crosby Lockwood $ Son, 1897, 
pp. XII. 292; rev. in Xature, 1897, Apr. 29, pp. 004,003). 


FERTILIZERS. 

Analyses and valuations of fertilizers, L. A. Yoorhees and J. 
P. Street (Xeic Jersey Stas. Bui. 117, pp. 3-76). — This bulletin gives 
the trade values of fertilizing constituents in 1896, and the results of 
examinations of the standard materials supplying them, as veil as of 
liome mixtures, factory-mixed fertilizers, aud miscellaneous fertilizing 
substances. Analyses and valuations are given of 495 samples of fer¬ 
tilizing materials, including nitrate of soda, sulphate of ammonia, dried 
blood, dry ground fish, taukage, ground bone, dissolved boneblaek, dis¬ 
solved South Carolina rock phosphate, muriate of potash, sulphate of 
potash, kainit, ashes, nitrate of potash from tobacco extracts, tobacco 
stems, marl, stone lime, crematory garbage, wool waste, sea pumpkin, 
aud mixed fertilizers. 

“ In 1816 over 04 per cent of tlie brands reach or exceed their guarantiee in all par¬ 
ticulars, ah compared ruth not quite 5!) per cent in 1895. The 138deficiencies in 1890 
ocenr in 118 brands, 16 being below in two, and 'J in all three of the forms of plant 
food. Of the 100 that are below in one and the lli that are below in two particulars, 
64 and 2, respectively, have this deiiciency made np by exceeding their guaranty in 
other respects, showing a lack of skill or of carefulness in their preparation rather 
than an intent to defrand. ... 

“The average composition, estimated value, and selling price of all the brands of 
complete commercial fertilizers examined hat e been averaged each j ear for the past 
six years, and, together with the aetnal and the percentage difference by which the 
selling price exceeds the va!nation, are shown in the following tabulation. 
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Average lompositwn, laluaUou , and silling pi u * «/ fertilizers in Xeu r^eg. 


Ytai 

Total 

intro 

Tot »l Vt ailabh Insol i >1» 
phosphor- pho-pirnr- phnwp'u i 

Poti-i 

i r i*«r s 
i] la 

s * i 112 
ion i 

Vi Mil’ 
d tin 

TV r« t nt 
U* d t 

— 

n 

u n id j< at id n ai id 


tur 

tut <*. 

It Tvm t 

1*91 

P 1 ct 

2 71 

P*t cmt Pa ant In mt 

1* 12 7^1 _ -3 

r * 

i -i 

r-T ’ 1 

* .4 *. 

** 62 

V . 

1*0 

2 74 

, Hi 0 7 7 > _ 07 

4 

** 

* 13 

- 3 

j _ 

ls«t 

2 09 

I lo.l 7 54 2 * • 

4 *i- 

2-* a 

4 :i 

9 7» 

; q - 

.... 

2.67 j 

| IU.4*» 7 >7 V 

4 94 

-4. * 

4 17 

J ^4 

>7 k 


2 sO [ 

1 IP 74 7 "4 - <M 

4 *0 

2 -t n 

. *7 

* 

3» . 

1*00..I. . 

2 31 

IP go 8 21 2*5 

3 f. 

2> 7U 

1 j* 

** t u 

Ji • 


•*It will he observed that, notwithstanding a slight tendency towaiu turn filing 
l.m»ei amounts of phosphoric a* i«l and potash, the «oiupositiou of the average fer¬ 
tilizer has been remarkably uuitonn im the past j«ai^ ippioM'natutg to the 
following analysis: 


Mtrogen_-....pirumt J V 

Phosphoric acid, total.do. . 11 <» 

Phosphoric a< id, available. .do_ s . li 

Actual potasli. do_ T».0 

Puce... *M» 


“An examination of the analyses [of home mixtmesj shows that tlit\ w*r*. on 
the whole, of the <oni]iosition mtended. . . , ** Ihe aveiage ♦ stun ited valuation is 

while the average cost is --26. lb.*' 

Fertilizers, II. J. Wheeler, ILL. IIariwell, aud C. L. Sauuent 
i Rhode Island St a. Bui. J2, pp. 1J3-1 j 2 .—Analyses and valuations ot 
100 samples of fertilizing materials collected during 1890 1 are tabulated. 
The following tabular statement shows the comparative quality of fer¬ 
tilizers offered for sale in Khode Island from 1801 to IbOO: 

< omparafu * quality ofj'irttltztr* in It had* Inland. 


1*91 1*02 1891 1^. 


Eqn.il to or above the guaiantv. 

Les*» than 0.3 per t eut lx low the guar.mty. 
More than 0 3 per c« nt below the gnarantv 


711 hi) 7 73 7 So 9 90 7 

1« fi 9 0 11s <0 3 9 4.6 

Is ^ It 30 3 111 M* 4.3 


The value of the fertilizer control in raising the standard of quality 
of fertilizers offered for sale in the State aud in dissemiuatiug correct 
information regarding the purchase and use of fertilizers is discussed. 
Analyses of a number of home mixtures are reported and their quality 
briefly discussed. 

The effectiveness of artificial fertilizers (SehtJcoye Khozyaistro i 
Lyesovodstvo , 181 {1890), Apr., pp. 930-91*1 ).—Three series of experi¬ 
ments are reported. In the first, at the experiment station at Zapoli, in 
1893, a decidedly increased yield both of barley and of the succeeding 
clover followed the use ou light soil of about 200 lbs. of kainit per acre. 

In the second series of experiments plats of rye in which clover was 
sown, and which had been fertilized in different cases with barnyard 
manure, superphosphate, bone meal, phosphorite, and dried blood in 

1 See also Bulletins 39 and 40 of the station (E. K R m pp. 6S2,70s\ 
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the fall, were top-dressed in tlie spring with kainit and gypsum. The 
top-dressed plats showed a decided increase in yield during 3 years 
(1893-’95) over those not so treated, the gypsum apparently being more 
effective than the kainit. In the third series of experiments equal 
quantities of bone meal and Thomas slag were compared on barley. 
The results with Thomas slag compared very favorably with those pro¬ 
duced by the bone meal. — p. fireman. 

Experiments with mineral fertilizers on the black soil of the 
Kursk government* Russia, in 1895, A. Sdekoun (Selakoye Khoz- 
yaistvo 1 Lyesoeodstvo, IS? (1896), June, pp. 409-117 ).—Two series oi 
experiments were made, one on a stiff’ soil, which is fertile but difficult 
to work; the other on a lighter soil, which is easier to cultivate but 
suffers more than the first in seasons of drought and excessive rainfall. 

Mechanical and chemical analyses of these soils gave the following 
results: 


Wator in air-dried soil. 

The soil clued at 110° O. contained— 

Coarse organic matter (litter, roots, etc ). 

Humus anil water of constitution. 

Coarse sand. 

Medium sand... 

Fine sand. 

Clayey sand. 

Finest particles separated by elutriation 

Nitrogen. 

Phosphoric acid. 

Lime... 

Potash . 

Insoluble matter (in HC1). ..... 


Light soil. 

llca\ y soil. 

Pet rent. 

Pt r cent. 

3. 1.10 

4.040 

.171 

.128 

0.111 

8.803 

2 lb 0 

.900 

8.765 

9.530 

10.745 | 

18.145 

10.820 

12.980 

55.208 

49.394 

.324 

.790 

.006 

.026 

521 

. 548 

.011 

825 

b. _ >. 005 

85.090 


Neither soil contained any carbon diox id, but both were slightly acid 
and contained traces of ferrous compounds. 

Nitrate of soda, phosphorite meal, sunflower ashes, and, in some 
instances, calcium carbonate were experimented with on 50 three-tenths- 
acre plats on each of the above soils, the crops grown being poppies, 
peas, lentils, oats, flax, spring wheat, sunflowers, and beets. Some oi 
the plats in each case also received an application of 7 tons of straw 
or 28 tons of barnyard manure per acre. The results were inconclusive 
as regards nitrate of soda, but gave decisive indications as to the effects 
of phosphorite meal. Plats on which it was used gave increased yields 
in case of peas, flax, sunflowers, and wheat. 

The world’s consumption of fertilizers, MaiziSires ( VEngrain, in (AW), A T *>. 
15, pp. ,118,849 ).—The amount and value oi* fertilizers annually consumed in the world 
are given as follows: 


Amount. 


Value. 



Tons, i,WH) lint. 
4,000,000 
1,100, 000 
250, UU0 
1 , 000,000 


Dollars. 

48,000,000 
41,800,000 
10,000,000 
20 , 000,000 
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The consumption of commercial fertilizers in Vermont, J. L. Hills and B. 
0. White (Vermont Sta. Ppt. 1805, pp. 43, 44), —Statistics collected by the station 
indicate that f ‘the present yearly fertilizer trade in Vermont approximates 13,000 
tons.” 

Manures in Egypt and soil exhaustion, W. C. Mackenzie and G. V. Foaden 
( Vnirersity Public Instruction, Cairo, JCgypt, 1896, pp, 70), —The nature and causes of 
soil exhaustion and the maintenance of soil fertility by means of rotation, the growth 
of leguminous crops, and the use of manures are discussed, as well as the composi¬ 
tion of Egyptian soils, the feitilizing effect of Nile w iter, the amount and quality 
of tlio manures available in Egypt, and the composition and fertilizing requirements 
of the following crops grown in that country: Cotton, (lover, alfalfa, sugarcane, 
wheat, barley, maize, beans, and potatoes. 

The economic value of farm manures, H. J. Waters (Missouri Sta. But. 34, pp. 
20-35 ).—This is a brief popular discussion of the conditions attecting the composition 
and Aalue of farm manures, and some of the common losses of fertilizing materials 
in manures and practical means of pro venting thorn. 

How shall manure be used? M. Maercker, J. II. Vogel, and P. Wagner (Menu 
ail mid r on Lengerlce’s lan die. Kalentler, 1897. II,pp. 63-126). 

G-reen manuring aud the value of clovers and cowpeas in maintaining soil 
fertility, H. J. Waters (Missouri 81a. Pul. 34,pp. 26-33, figs. ?). —A brief popular dis¬ 
cussion is given of tlio value of red clover, crimson clover, and cowpeas for green 
manuring, with suggestions as to their culture and management. 

Successful experiment in green manuiing with lupines, A. Lipgati: (Sugar, 9 
(1S97), So. (J,p. 81). —Plowing under lupines pioved beneficial to sugar <aue crops. 

Influence of humus upon the fertility of the soil, Taxor (i ( Ztschr. lamhr. Per. 
Rluinpreussen, 11 (1897), So. 12, pp. 105,106). 

On the importance of lime in agriculture, aud its application on different 
soils, K. Akkrijerg (I\gl. LandI. Akad. Hand!., 35 (1890), So. I , pp. 201-209). 

Marl and marling, R. Heinrich (Mergel mid Mirgeln. Berlin: V. Parey, 1896, 
pp. 63,fig8.14). —This is a prize essa\ prepared under the auspices of the Mecklenburg 
Patriotic Union and is one of the many evidences of renewed interest in the subject 
of the agricultural uses of lime. The action of lime ns a plant food and the depend¬ 
ence* of the plant upon the lime content of the soil are briefly discussed. The moie 
important chapters of the pamphlet are devoted to the chemical and physical action 
of lime in the soil and to the practical features of liming and mailing. An interest¬ 
ing chapter is added on the injurious influences of lime on lupines. It has been 
noted for sometime that lupines, unlike other members of the Legnruinosa*, are 
injured by the application of lime compounds to the soil. The author has carried 
out experiments to determine the effect of carbonate, phosphate, and sulphate of 
lime (gypsum), and magnesium carbonate on this plant. All of these substances 
proved injurious, the most marked effect being produced b> calcium phosphate and 
magnesium carbonate, and the least injury resulting from gypsum. Magnesium car¬ 
bonate at the rate of 0.5 per cent completely checked the growth of tlio plants, and 
calcium phosphate at the rate of 1 per cent produced the same result, and was very 
injurious at the rate of 0.5 per cent. It was found that this injurious action of car¬ 
bonate of lime could be overcome to a considerable extent by the use of either kainit 
or nitrate of soda, or both. 

On the injurious effect of Chile saltpeter, G. Stars ( Tidschr. Plantenaiekt, 23 
(1896), pp. 106-111). —A brief review of the observations of de Calnwe 1 and Sjollema. 8 

The value of soot as a fertilizer, A. Mayer (Jour. Landic., 25 (1897), So. 1 , 
pp. 7-9). —In one sample of soot made by a peat fire there was found 28.5 per cent of 
ash, 2.9 per cent of aminoniaeal nitrogen, and 5 per cent of total nitrogen; in 
another 22.6 per cent of ash, -1.6 per cent of ammoniaoal nitrogen, and 8 per cent of 
total nitrogen. The nitrogen not in aminoniaeal form was found to be in form of 

1 Landhode. 1896, Nos. 19 and 23. 

3 (Jhom. Ztg., 2 (1896), No. 101, pp. 1002 (K. ft. R., 8, p.7«2). 
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pyridin bases, “which arc considered to he not only of little fertilizing value, hut 
positively poisonous to plants. It is recommended, therefore, that the valuation of 
soot can he hosed on its ainmoniaeal nitrogen and not on its total nitrogen. 

Analyses of commercial fertilizers, M. A. Hcovem., A. M. Pimm, and II. E, 
Ouirns (Kentucky sta. Huh 00, pp. 90-108). —Analyses and valuations of 52 samples of 
fertilizing materials are tabulated. 

Inspection of fertilizers, <\ 1>. Woods, J. M. Bartlictt, and h. II. Merrill 
(Maine Sta. But. 40, pp. 43).— Notes on valuation and tabulated analyses of 112 sam¬ 
ples of fertilizers. 

Analyses of commercial fertilizers, W. L. Hutchinson (Mate Chemist Minsh- 
bippi Bui. 19, pp. 1J ).—Analyses of HO samples of fertilizers are reported, and a state¬ 
ment of guaranties of manufacturers during the season of 1896- ; 97 is given. 

Report on the enforcement of the fertilizer control law, II. .T. Waters (Mis¬ 
souri Sia . But. 34, pp. 1-0). —A detailed statement of receipts and expenditures by 
the fertilizer control of the station, with notes on valuation and on the extent of 
the fertilizer trade in Missouri. According to what are considered conservative esti¬ 
mates, 1 ‘the total consumption of commercial fertilizers in the State in 189G was 
2,000 tons/' representing, at an average cost of $25 per ton, a total investment by 
the farmers of Missouri of $50,000. These fertilizers were used almost entirely 'Mil 
the two tiers of counties on the eastern border of the State and in a few counties in 
southwest Missouri.” 

Fertilizer analyses, H. B. Battle (North (\uroUna Sta. Special Buh. 40, pp. 3-12; 
41, pp. 17- JO; V3, pp. 48-00; 44, pp. 09-70; 4f,pp . 79-103; fO, pp. 107-14i). —These 
bulletins include abstracts of the State fertilizer law, explanations of terms used in 
stating analyses, notes on valuation, freight rates, and tabulated analyses of 715 
samples of fertilizing materials. Commencing with Bulletin 10 a new plan of stat¬ 
ing analyses is inaugurated. “ It consists in omitting theexact tigures of the analysis 
of the fertilizer when they are up to or above the guaranty made by the manufac¬ 
turer. If the percentages, as found by analysis, are lower than those guarantied by 
the manufacturer, then the exact figures are given. ” 

Commercial fertilizers, ,1. L. Hills and B. O. White (Vermont Sta. Bpt. 1890 . 
pp. 17-34). —An abstract of Bulletins 45, 40, and 47 of the station (E. H. It., G, p. 980; 
7,pp. 112,190). 

Analyses of fertilizers, ,T. L. Hills and 1». <>. White ( Vtrmont Sta. llpt. 1800 , 
pp. 47-40). —Analyses ami \ ablations of 51 samples of fertilizing materials, iueluding 
mixed fertilizers, ashes, and mu eh are reported. 


FIELD CROPS. 

Miscellaneous fodder crops, J. L. II ills ( Vermont 8ta. h'pt. 1899, 
pp. 191-202 ).— A record is given of the growth, yield, and composition 
of the following crops grown on experimental plats: Japanese millet, 
Hungarian millet, cowpea, soja bean, hat pea, vetch and oats, Bokhara 
clover, crimson clover, alsike clover, white clover, wild vetch, and oats 
and peas. The yield of nutrients is calculated for each crop. 

"The [cow] peas were planted iu early June (to avoid the possibilities of early 
frosts), and harvested October 1, the tops being just barely touched by frost. Seed 
was well formed but not ripened on the Extra Early and Calico varieties. These 
two varieties also made the host growth and richest fodder. Judging from but a 
single year’s experience, the cowpeas presented no advantage over soja beans except 
that of growing, in two eases, slightly richer fodder. 

"The yield of dry matter was at best less than half, and the yield of pro to in loss 
than two-thirds those given on the soja-bean plats. The latter crop grew with 
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as little attention, was har\esteil with greater east*, and is well relished by 
eattle. . . . 

“The fiist year’s giowth [of flat pea (Lathyrus ^ith us was spindling, 

as is always the ease. The second gear’s crop produced at the late of tff tons ot 
green fodder, 1 £ tons of di$ matter, and neaily 1 ton of crude piotein per acre. The 
third year’s (1896) oiop was quite as largo as was its pr«*do< essor. . . . 

“It has not always commended itself to ieeders, and faith* i experience iwth it 
must be obtained before unqualified appiox al should be given. It anal} /ed higliei 
in protein than auj other of the expeiimental < rops grown dming 1895 . . . 

“These crops have been gioi\n on the station faim for several years experiment¬ 
ally, and have usually gi\en good satisfaction. Tn the present cases fields ha\e 
been obtained at the rate of from 7{ to 10 tons of green ibddei, fiom i> to it tons of 
diy matter, and from 500 to 850 lbs. ot protein pel acre. We have not, howeier, 
seen wherein vetch and oats are superior to peas and oats, of wlin li greatei tonnages 
can usually he grown in the same time, and at no greater expense. . . . 

“Crimson clover, when sown in the spung, does well in Yeimont. Se\erul plats 
sown in the summer, which went under the snow in line shape, were enlnel} missing 
in the spring, not a plant surviving.” 

Experiments with grain crops, O. A. Zavitz (Ontario Agf. College 
and ExptU Farm Rpt. 1895, pp. 191-2'38 ).—In each, case the yields for 
1895 are tabulated together with the averages for previous years. 
Twelve six-rowed, 20 two-rowed, and 9 liulless varieties of barley 
were tested on hundredth-acre plats. The leading* varieties were 
Mandsehun, Oderbrucker, Two-rowed Italian, and Imperial Six rowed. 

Forty-seven varieties of peas were grown. Descriptions are given ol 
the 6 leading varieties—Early Britain, White Wonder, Mummy, Prus¬ 
sian Blue, Chancellor, and Egyptian. 

Fifty-two varieties of spring and 102 varieties of winter wheat are 
reported upon and descriptions given of the following leading varieties 
of spring wheat: Bart Tremenia, Herison Bearded, Pringle Champion, 
Wild Goose, and Bed Fern. Notes are also given on different dates of 
sowing winter wheat, methods of seeding, quantity of seed per acre, 
effect of degree of ripeness at harvest on yield and quality and on value 
of grain for seed, and on selection of seed. 

Ninety varieties of oats were tested. Descriptions are given of the 
following leading varieties: Joanette Black, Siberian, Waterloo, Bava¬ 
rian, Egyptian, Poland White, and Vick American Banner. 

A test of 13 varieties of beans is reported. Notes are also given on 
the influence of stirring the surface soil during the growing season, and 
of different dates of seeding. 

Results obtained in 1896 from trial plats of grain, fodder 
corn, and roots, W. Saunders (Canada ExptL Farms, BuL HG, pp. 
31 ).—Particulars are given of the crops produced by varieties tested 
at five experimental farms. The average yield obtained at all the 
farms is given. A number of the varieties of oats, barley, wheat, and 
peas are new crossbred sorts originated at the experimental farms. As 
a rule, plantings were made on different dates at different places. 

Oats. —Among 58 varieties, tested on tenth and twentieth acre 
plats, sown at the rate of 2 bu. per acre, Banner, Mennonite, Holstein 
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Prolific, White Schonen, Improved Ligowo, Columbus, Golden Beauty, 
American Triumph, American Beauty, Buckbee Illinois, White Rus¬ 
sian, and Wallis, in the order named, produced the largest average 
crops on all the farms, averages tanging from 70 bu. 80 lbs. to 86 bu. 24 
lbs. per acre. Banner alone appears among the 12 best sorts at each 
of the farms. Of the above varieties, 7 are first in productiveness 
at Ottawa; 5 aie among the best 12 at Nappan, Nova Scotia, Indian 
Head, Northwest Territory, and Agassiz, British Columbia, and 8 are 
among the best 12 at Brandon, Manitoba, the various places at which 
the experimental farms are located. No new crossbred sorts are repre¬ 
sented among these varieties. 

Barley .—Seventeen 2-rowed and nineteen G-rowed varieties were sown 
at the rate of 2 bu. per acre. French Chevalier, Danish Chevalier, 
Bearer, Newton, Canadian Thorpe, and Bolton, in the order named, 
produced the largest average yield on all the farms among the two- 
rowed varieties, the average yields ranging flam 41 bu. 2 lbs. to 47 bu. 
6 lbs. per acre. Bolton and Beaver are new crossbred sorts. Among 
the six-rowed varieties Mensurv, Trooper, Champion, Common, Baxter, 
and Royal in the order given gave the largest average yields on all the 
farms, yields ranging from 44 bu. 4 lbs. to 58 bu. 22 lbb. per acre. Royal 
and Trooper are newly-originated varieties. 

Spring wheat .—The rate of seeding was 1^ bu. per acre. Thirty- 
nine varieties were tested, 18 being varieties originated by the experi¬ 
mental farms. In the order named Preston, Monarch, Goose, Stanley, 
Red Fern, Wellman Fife, White Connell, Pringle Chami lain, Old Red 
River, Huron, and Grown produced the largest crops. The average of 
results obtained at all the experimental farms varied from 81 bu. 2 lbs. 
to 85 bu. 87 lbs. per acre. Preston and Stanley are new sorts. 

Peas .—Twenty-ftvc varieties were on trial. The seed sown per acre 
varied from 1 to 8 bu., depending upon the size of the pea. Carlton, 
Agnes, Mackay, Kent, Prince, and Paragon, new crossbred sorts, 
ranked among the best 12. 

Potatoes. —Eighty-three varieties were tested. Empire State gave the 
largest average yield (86 bu. 22 lbs. per acre) on all the experimental 
farms. 

Results of tests of Indian corn, turnips, mangel-wurzels, and carrots 
are given in tabular form. The most profitable varieties were Pride of 
the North corn, Hartley Bronzed turnip, Mammoth Long Red mangel- 
wurzel, and White Belgian carrot. 

Experiments with root crops, C. A. Zavitz (Ontario AgU College 
and Exptl. Farm Bpt. 1H95 , %)p. 228-232 ).—Reports of tests of potatoes, 
turnips, carrots, sugar beets, and mangel-wurzels. In each case the 
yields for 1895 are tabulated with the averages of previous years. 

One hundred and eighty-four varieties of potatoes were grown. 
Descriptive notes are given on the following: Empire State, Thorburn, 
Summit, Tonhocks, Pearl of Savoy, American Wonder, and Great 
Divide. Experiments were made on depth of planting, preparation of 
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seed, selection of seed, size of one e 4 \e sets, number of eyes in a wet, 
plaster and lime on fresh-cut sets, planting eyes from different parts of 
the tuber, dates of planting, exposure of tubers previous to planting, 
application of fertilizers, and Itaral trench system. 

Sixty-eight varieties of Swede and 43 of fall turnips were tested. The 
leading varieties among the former were Hartley Bronze Top, White 
Swede, Kangaroo, and Buckbee Giant; among the latter Jersey Xavet. 
Early American Purple Top, Greystone Improved, and Imperial Green 
Globe. Experiments weie made in thinning plants in tbe drill and 
distances between drills. The largest yields were from 20-ineh drills, 
plants 8 in. apart for Swedes and 4 in. for fall turnips. 

Forty-five varieties of carrots were tested in 1893 on liundredtli- 
acre plats. The leading varieties were Pearce Improved Half-long, 
Steel Brothers Short White, Guerande, and Mammoth Intermediate 
Smooth. 

Thirteen varieties of sugar beets we A o grown. 

Fifty five varieties of mangel-wurzels are reported upon. Evans 
Improved Mammoth Saw Log and Improved Mammoth Long Bed are 
recommended. 

Fertilizer tests with wheat, H. J, Waters / Missouri JStn. I>hI . /;/, 
pp. —An account is given of experiments conducted on tfc a mod¬ 

erately rolling upland limestone clay loam of more than average fer¬ 
tility' 7 during 3 years with nitrate of soda (130, 300, 430 lbs.), muriate 
of i>otash (130, 300, 450 lbs.), and dissolved boneblaok (350, 700, 1,030 
lbs.), singly, two by two, and all three together, and with bone meal 
(400 and 800 lbs.), lime (30 bu.), and barnyard manure (20 loads, or 
about 03,000 lbs.) used singly. The experiment was begun in 1893, and 
no fertilizer has been applied to the plat since that time. 

The results, which are tabulated in full for 1894,1895, and 1896, indi¬ 
cate that no benefit resulted irom the use of lime. There was a total 
gain for the 3 years on the plats receiving barnyard manure of 28.5 
bu. of grain and 1,927 lbs. of straw per acre. With the smaller appli¬ 
cation of the complete fertilizer there was a gain of 10.9 bu. of grain 
and 300 lbs. of straw. With the next larger application the gains we:e 
23.1 bu. of grain and 1,135 lbs. of straw, ami with the largest applica¬ 
tion 33.9 1m. of grain and 2,090 lbs. of straw. Where 400 lbs. of raw 
bone meal was substituted for dissolved boneblack in a mixture of 150 
lbs. of nitrate of soda and 130 lbs. of muriate of potash the gains over 
umnanured plats were 34.3 bu. of grain and 2,207 lbs. of straw. When 
these amounts were doubled the gains were 39.8 bu. of grain and 3,370 
lbs. of straw. Where bone meal was applied alone at the rate of 400 
lbs. per acre the gains over unnuumml plats during 3 years were 14.9 
bu. and 730 lbs. of straw; with an application of 800 lbs. of bone meal 
the gains were 38.9 bu. of grain and 2,300 lbs. of straw. The use o t 
the different ingredients singly or two by two was not profitable. 

The causes of the exhaustion of soils and means of renovating them 
are brieily discussed. 
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Report of experiments conducted at the Provincial Experi¬ 
ment Garden at Ghent in 1894-’95, V . de Oaduwe (Expose Cult. 
Expert third. Gaud, INOI-Wo, pp. 100 ).—A report of experiments with 
cereals, legumes, potatoes, and forage plants. The work consisted of 
seed, variety, and fertilizer tests. Results are given in tabular form. 

Superphosphate, Thomas slag, and mineral phosphate were applied 
to wlioat plate—in some cases before and in others after sowing. Super¬ 
phosphate proved itself less effective than Thomas slag and mineral 
phosphate, and applying fertilizers before sowing was found to be the 
better practice. Either potash or nitrate of soda when applied to flax 
tended to lodge the crop and to retard maturity. The plats to which 
mineral phosphate was applied gave larger amounts of liber than 
those on which Thomas slag and superphosphate were used. 

Experiments with chicory showed that barnyard manure tended to 
inallbrm the roots no moie than commercial fertilizers. Plats fertilized 
with horse manure gave tlio greatest yields. Superphosphate gave a 
larger total yield than phosphate of potash, but the latter produced the 
larger amount of dry matter in the roots. 

Commercial fertilizers were applied to potatoes broadcast, in the fur¬ 
row, and in the hill. Crops were grown from whole tubers and from 
cuttings. Applying feitilizers in the hill and growing plants from 
whole tubers proved to be the better methods. 

Eye grown from large seeds produced a greater percentage of large 
grains than rye from smaller seed. 

It was found more profitable to sow hairy vetch ( Vieia rillosa) with 
barley than with rye. 

Third annual report of field experiments carried out during 

1896, 1>. A. Gilchrist and F. II. Foujlkes (Jour. Cniv. Extension 
College , Reading | England], tfuppl. /, pp. Of). —These experiments on 
pasture, meadow, rotation, and various field crops were carried on in 
various parts of England, and are to be continued. No important 
conclusions have as yet been reached in the seeding and rotation 
experiments. Results are tabulated and notes on manures ami their 
application are given. 

Fertilizer experiments on pasture proved complete commercial ferti¬ 
lizers the most economical. Applications of phosphatie fertilizers and 
kainifc improved the herbage. Superphosphate was found to be more 
suitable for chalky soils than basic slag. Nitrate of soda tended to 
make the herbage coarse. 

The potato experiments showed that nitrate of soda increased the 
growth of the vines much more than that of the tubers. Potash 
manures proved very effective. 

The carrot: Its culture as a field crop and its us© (Ztschr. landw . Ver. Hessen, 

1897, Fo. l m , p. 138). 

Cotton culture in Oklahoma, G. E. Morrow (Oklahoma tita. lint. 38 , pp. 

This is a popular bulletin on cotton culture in which climate, soils, and methods of 
enltivutiou are discussed. Notes by practical cotton growers nro also given on oot- 
t»tt culture. 



FIELD CROPS. 


975 


Flax culture, II. T. French (Oregon Sta. Huh 40, pp. 06, pis. 0).— 1 This bulletin is 
a pox>ular presentation of the possibilities and advantages of flax culture lor Wash¬ 
ington. The information is compiled and luclndes notes upon the successful growth 
of flax in Oregon, discussion of climatic requirements necessary for growth of the 
crop with tables showing suitability of Washington conditions, a paper on flax 
culture by Mrs. W. P. Lord, history of the plaut, and cultural directions, including 
seed, soil, and soil preparation, rotation, manuring of crop and soil exhaustion, 
manner and time of sowing, harvesting, and retting. 

Grasses of Ontario, F. U. Harrison (Ontario Agh College and Fspil. Farm Ilpt. 
1895, ftp, 106-186, pis. 28). —Technical descriptions and illustrations arc given of 2G 
species of grasses growing in the Dominion, and the composition of these grasses 
compiled from Dominion and United States analyses are included. Various seed 
mixtures of grasses for meadow and lawn purposes are given. 

Silage and fodder crops, C. A. Zavitz ( Ontario Agh ('allege and Fjrptl. Farm Rpt. 
1895, pp. 252-269). —Tabulated data are given for variety tests of 131 varieties of 
corn, 20 of millet, 13 of sorghum, 21 mixtures of grains, 7 of sunflowers, 7 of rape, 9 
of pumpkins and squashes, 9 of clovers, and 21 of grasses. 

Experiments as to distance of planting and selection of seed were also made with ‘ 
corn and rape. 

Grass mixtures for clover soils (Ztsehr. hindw. Per. Hessen, ISO?. Xo. 19, x>p. 89). 

On the use of microorganisms in the culture of forage plants, E. Lkplae (Her. 
gen. Agron., 6 (1897 ), .Vo. J, pp. 97-105, figs. 4). — This article deals principally with the 
organisms found in tho root tubercles of legumes. 

New forage plants (Snn. Jgr., 77 (1897), Xo. S00, pp. 11], 7/8 ).— Results of 
experiments with vetches, sachalinc, and eomfrey in France. 

Mangel-wurzels, .1. WuimnsoN { Agh Uaz., 45 ( 1897), Xo. 1215, pp. 6W, Oil). — 
Culture notes for growing mangel-wurzels in England. 

Investigations on the production of potatoes grown from sprouted tubers, E. 
Wollny (Foraeh. deb. agr. Phyx. , 79 (1896), Xo. 4-5, pp. 418-460, Jigs. j ).— A report of 
the experiments with tabulated results. 

Two varieties of potatoes A. Dubois (Jour. Agr. Prat., 7 (1897), Xo. 15, p. 505 ).— 
Paulsens Pluto and Faulseus Schwan, v arieties of recent origin, arc described. 

Fertilizer tests with potatoes, E. Zaoharkwioz (Prog. Agr. et Hi., 17 (7897), 
Xo. 13, pp. 089-095). 

Annual report of the Neuhaus experiment station for potato culture, F. 
'Schirmkr (Fiihling’s landir. Ztg., 46 (1897), Xo.6 , pp. 182-18f). 

Sugar-beet culture iu Norway, F. II. WkrenmivIOI.i> (Norsk. Landmunshlad, 15 
(1896), Xo. 46, pp. 543,544). 

Cultivation of the sugar beet, W- Maxwell (Sugar Jour, and Tropical ('ulfira - 
tor, 6 (189]), p. 16). 

Sugar beets, W. W. Cookf. and W. P. IIeadden (Colorado Sta. Huh .16, pp. 00). —A 
popular bulletin ou«sugar-beet culture referring to work reported in former bulletins. 
A compiled table of analyses of sugar beets is given. 

The size of the seed boll of the beet influences the yield, F. Lubanski (Deal, 
hindw . Pnsse, 34 (1897), Xo. 27, p. 017). —In Russian experiments with the beet 
increased yields resulted from the use of seed from the larger seed bolls. 

Experiments in sugar-beet growing in Scotland in 1896 (Sugar, 9 (1897), Xo. 
5, p. 65 ).— The weight of the leaves and the impurities are greater in proportion 
w heu the roots are not fully ripe. The seed should bo planted early, as the shorter 
periods of growth give poorest results. The largest amount of sugar obtained per 
acre was 2.2 tons. A table gives details. 

The sugar beet, H. L. de Vilmorin (Jour. Jgr. Prat., 1 (1897), Xo. 13, pp. 466-468, 
2 >h I).—A description of eight varieties of sugar beets. 

A review of Oregon sugar beets, (L W. Shaw ( Oregon Sta. Huh 44, pp. 7-49). — 
Statistics &tc given, and the history of tho industry is reviewed. A description of 
the experimental work done iu the State gives the conditions under which the beets 
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were crown, tho particular result* obtained, the yield, au<l tlie cost. A number of 
ptu.cs are <ie\o1cd to (ulm ntion and manufacture. 

Pioductiou of sugar in Oiegon from an economic standpoint, II. ILMillkk 
(Oreqon sta. Hal. It, pp. J-6 ).—A popular article, discussing the importance of the 
boct-sugar industry, and the requneinonts that h,m' to be met to make itu hucccsh 

Beet sugai pioduction {Ohio Sta. 7 7, pp. *?.% pis. •>, ftp, 7).—A reprint of Bui 
letin ,V> of the Wisconsin Si .limn, with additional notes on cost of pioduction 

Cooperative sugar-beet tests ( flt/omt/tq Sta. Ptt ss Util. a. pp. f ).— Instructions 
how to obtain sugar-beet seed and how to eulhwitc the crop. 

Sugar-beet experiments for 1897 ( !1 pomittq Sta. ('ire. /, pp, J). —Directions for 
making reports and sending samples for analysis. 

Sugar-beet analyses and instiuctions to growers, A. E. Shuttle wortii (On¬ 
tario Jgl. ('ollegt and Feptl. Farm Ilpt . t^i7,pp 11-10 ).—’Tabulated anal t > ses ot beets 
ffiown in Minous parts of Canada and an aiticlo on the flowing of sugar beets 

The nitrogenous constituents of the juice of the Lugar beet, E. < >. i>b Lirr- 
Mv.N {Her. (hut. <'hcm. <t( s. t p, Jo/7; ah*. in Hut. Hoc, ('hint. Parte, (2807), 

-Vo. h,pp. 000, Got ),—Imestimation has shown the presence in beet juice of aspara- 
gin, glnteuin, betain, cliolin, leucm, tyiosin, lecithin, legumin, gl titanic acid, pyro- 
glutanic acid, and cctra/ic acid, and possibly nuclein. The authoi’s studies of the 
molasses re\ealcd the present e of xanliiiu, guaiun, liypoxanlhin, n den in, cariun, 
allantom, voiuin, and xiein. 

Preparation and cultivation of our sugar lands, AV. C. Sruims (Hupar, !) (ISM), 
No. (!,]>}>. 8 JSt7 ).—The article loicis to work in Louisiana. 

Sunflowers as a money crop (Auer. Apr. (mid. ctl.), .7 0 (ISM), No. 25,p. 450). 

Tobacco: Tests of fertilizers, M. A. Hcovkll and R. J. Sprint (Kentucky Sta, 
Jiul. 00, pp. fi-tj). —A continuation of work reported iu Bulletin 63 of the station (E 
S. R., 8, p. 302), Results indicated that l>y applj ing potash fertilizer, and especi¬ 
ally potash with nitiogcn, a satisfactory yield of tobacco can be produced. 

Climate and crops in Oklahoma: Field experiments with Kafir corn, 1896, 
G. E. Morrow {Oklahoma Sla. Hu I. £J, pp. ,7-IS). —A popular bulletin giving the 
results of various Held crops, comprising cerenK, grasses, legumes, and cotton, so far 
as they have been grown in 1 lie Teivitory, together with l(‘commendations as to 
their oultnio and use. An experiment with Ivalir corn was not conclnsho. The 
yields of seedianged from less than 10 bn. to 08 bu. per ncio. The total yields 
showed similar a aria lions. The best, fields were obtained from rows 30 in. apart 
with 3 in. between plants in the row. 'file smaller stalks were best for fodder. 

Report of the agiiculturist. .1. I<\ Hi<km\n (Onto Sta. Itpt. ISflG, pp. — 

A summary of the work done at the station during tho year. A table gives the area 
occupied In. vanotm farm crops, tho total and aserago fields, and tho market values, 

HORTICULTURE. 

Vegetable gardening (Arhnifttut Sta. Huh //, pp. IS ).—This is a 
popular bulletin designed to furnish information relative to tin* culture 
of garden vegetables in Arkansas. Tho data were largely obtained 
from experiments conducted at Camden substation during the past 
three years. 

In the introduction a general discussion is made of soils, preparation, 
manuring, rotation of crops, seed, seed sowing, the construction of hot¬ 
beds, cold frames, seedling boxes, plant beds, etc. The writer urges 
better methods of culture, thorough early preparation of the soil, intelli¬ 
gent use of fertilizers, and a regular rotation of (Tops. He advises 
ordinary vegetable growers to buy seed of reliable seedsmen rather 
than to grow it themselves. 
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The second part of the bulletin furnishes special directions for the 
culture of tlie following vegetables, and gives the varieties of each that 
succeeded best at the substation: Bush beans, pole beans, Lima beans, 
peas, asparagus, spinach, eoliards, cauliflower, spring cabbage, summer 
cabbage, fail and winter cabbage, cress, kale, lettuce, celery, tomatoes, 
eggplants,poppers, okra, cucumbers, cantaloupes, watermelons, squash, 
garden corn, salsify, onions, radishes, turnips, carrots, parsnips, and 
potatoes. 

The utilization of unmerchantable apples, W. I>. Alwood {Vir¬ 
ginia iStu. Bui. o/, 2 } P* 117-1 Mi fid** <>)•—This bulletin gives the results of 
experiments made at the station to find some profitable use for low- 
grade fruit. The author estimates that 40 per cent of the annual apple 
crop of Virginia is unmerchantable. Evaporating apples was consid¬ 
ered in Bulletin 48 of the station (E. S. lb, 8, p. 227); other methods 
are discussed here. 

Cider making is discussed in considerable detail. With the best of 
hand grinders and presses ” it was found to be very unprofitable. Only 
2 gal. of cider were obtained per bushel of apples. With apples at 8 
cts. per bushel, cider made in this way cost 0 cts. per gallon. With a 
“medium size custom guilder and press,'” run by an 8-horsepower 
engine, eider was produced at a cost of but 2.3 cts. per gallon, and 4 
gal. were obtained per bushel of apples. The author believes that “ at 
this price cider can be very profitably used for tlie manufacture of vine¬ 
gar, jellies, drinking ciders, etc.” 

Lack of equipment necessitated somewhat incomplete work in jelly, 
marmalade, and vinegar making, yet enough was learned to indicate 
that the manufacture of at least some of them can be made profitable. 
From cider, at the price given above, a pure jelly was produced at a cost 
for material of about 1 ct. per pound of finished product, 11 gal. of cider 
(100 lbs.) making 23 lbs. of jelly. A jelly suitable for table use, made 
by adding 1 lb. of sugar to 3 lbs. of cider, cost for material about 8 cts. 
per pound of finished product, 40 lbs. of jelly being made per 100 lbs. 
of cider. 

For marmalade a better class of apples is required than for cider. 
It was found advantageous, however, to cook the apples in cider rather 
than in water. With apples at 20 cts. per bushel, marmalade cost for 
material less than 2 cts. per pound of finished product, an average of 
116 lbs. being made from 80 lbs. sliced fruit, 8 gal. of fresh cider, and 
33 lbs. of sugar. The loss from paring and coring the apples averaged 
23.4 per cent, while in the case of unpared fruit, the colander removed 
not over 5 per cent. 

For pure cider vinegar, the author regards no mature apples too poor. 
Vinegar making in the ordinary way, by allowing cider to ferment at 
will, without controlling surrounding conditions, was far from profit¬ 
able. By regulating the temperature and adding vinegar mother and 
cultures of acetic acid ferment, fairly good vinegar was secured, but 
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the proves* wa s slow and wasteful. By mixing equal parts of fermented 
eider and old vinegm, the process of fermentation was greatly hastened, 
but this method can not he followed without a large stock of old vin¬ 
egar at hand. Factoiy methods of vinegar making were not tried. 

Figures and descriptions are given of cider grinder and press, jelly 
evaporator, marmalade cooker, colander, etc. 

The pineapple at Myers, < >. Olute and W. A. Marsh [Florida 
jSta . Bui. >7, pp. —The bulletin gives detailed directions for 

raisiug pineapples, and the experience of the station with them. 

Directions for the construction of shelters for pineapples and the cost 
of material and construction are given m detail. 

An experiment was begun at the station in 1894 to determine the 
relative protit of pineapple culture under shelter and in the open field. 
The shelter covered one-tenth of an acre. A number of varieties of 
pineapples were used. These were compared with one tenth of an acre 
of pineapples without shelter. The fertilizers used and the care given 
were the same in each case. The plants m the open field were injured 
by the freezes of 1894 and 1895. They threw out suckers at once, but 
produced no fruit in 1896. The sheltered plants were uninjured by the 
freezes, and produced 45 fruits in 1895 aud 618 fruits in 1896. Besides 
the fruit 5,250 new plants were obtained from those under shelter*. 
The fruit and plants obtained under shelter were worth at the ordinary 
price §516. The cost for labor and manures was but $20. The cost of 
raising one-tenth of an acre of pineapples without shelter was the same. 
The authors estimate that the cost of shelter is about $500 per acre. 
The average cost of land in condition for setting pineapples is about 
$60 per acre. The cost of plants is at present from $8 to $250 per 
thousand, according to the variety purchased. 

Descriptions are given of 10 varieties of pineapples. The varieties 
recommended are, in order of value, Smooth Cayenne, Abbaka, Golden 
Queen, Enville City, Porto Rico, Black Jamaica, Prickly Cayenne. Bed 
Spanish, and Sugar Loaf. 

A single test made at the station in 1896 indicated that in regal'd to 
the keeping qualities, the varieties stand in the following order: Black 
Jamaica, Smooth Cayenne, Abbaka, Bed Spanish, Golden Queen, 
Enville City. 

The insects that have affected the pineapple at the station are the 
mealy bug and the chaff: scale. Spraying with a strong solution of 
tobacco or with a sulphur solution is recommended. The plants are 
also affected by two diseases, blight and “long leaf.” The first is char¬ 
acterized by the leaves turning yellow and the base of the plant rotting. 
Spraying with sulphur solution seemed to check the disease. Plants 
will often recaver if taken up, trimmed, and reset. In the case of “long 
leaf,” the leaves become contracted and make very slow growth, prob¬ 
ably due to some unfavorable condition of the soil. Perfect drainage 
and shallow setting are recommended as preventives. 

A table is given showing the maximum, minimum, and mean monthly 
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temperatures for 1SU 1- ami bSIKI. The bulletin also includes the opinions 
of a number of prominent growers on pineapple culture. 

Causes of frogging and bloating of prunes, F. T. 13 i* Cali¬ 

fornia *S ta. Bid . 11L pp. 0. f<js. X f .—Tlte terms "frogging" amibloat¬ 
ing" are used somewhat indiscriminately by prune dryers; bur in this 
bulletin the author seeks to limit them, and by "bloaters" tko^e iiruues 
are meant which in drying swell up to half again their natural size on 
aeeount of a gas produced by fermentation around the pit. They 
become hollow and are frequently split in two. The "frogs/* as dis¬ 
tinguished from the - bloaters," are almost always small prunes, imper¬ 
fectly developed, the failure to develop arising from various causes. 

The claim that frogging and bloating were directly attributable to 
the practice of lye dipping led to an investigation of this and other 
processes through which the prunes are parsed prior to tlieir drying. 
In the lye process, the prunes before drying are passed through a nearly 
boiling solution of lye and then through water. Most of the prunes as 
they come from the lye are covered with cracks or checks. If acted 
upon too energetically some arc quite denuded of tlieir skin; while if 
not sufficiently acted upon, no breaks at all are produced. It is this 
last class which generally result in frogs. Properly checked prunes 
begin to dry immediately, the skin wrinkling in folds. The flesh 
remains of a light amber color, the outside a clear purplish-brown. 
Overtreated prunes dry ux> and quickly become hard. Prunes with 
unchecked skin do not show r signs of immediate drying, but remain 
smooth and round for sevei al days until they become a dirty brown and 
the flesh is discolored. 

A drying establishment, where a pricking machine was used exclu¬ 
sively. was also visited. In this process the prunes, while passing over 
needles, were sprayed with warm water; no lye was used. The dried 
fruit in this process is black and shiny on the outside and of a very 
good appearance. Inside they are darker than in the lye-dipping process. 

The author conducted some experiments in the laboratory, testing 
the strength of the lye solution and the effect of different durations of 
immersion, giving the results of liis exi>eriments at considerable length. 
The prunes used in his experiments were of three lots. The first were 
gathered from branches broken down with the weight of fruit, the sec¬ 
ond from unbroken branches of a heavily laden tree, and the third 
from trees bearing a moderate crop of line, well-ripened fruit. 

The first lot, although immersed in a 3 per cent boiling lye solution 
for a minute, did not check, and suffered from the cooking. The sec¬ 
ond lot, some of which were treated with a 0 per cent iye solution for 
twenty seconds, checked, but not all. The third lot, which were 
immersed in a 1.0 per cent solution for twenty to thirty.seeonds, gave 
the best results. All the prunes which had failed to check turned 
brown, and were a long time in drying, while the others dried in a few 
days. An attempt was made to determine the presence of a mold or 
other microorganism within the tissues of the brown prunes, but with- 
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out success. Cross sections of the skin of the diilerent prunes were 
made in order to determine whether the relative thickness of the epi¬ 
dermis was in any way connected with the failure to cheek. A slight 
difference in the thickness of the epidermic vas noticed, bat not suf 
fieient to account for the difference in behavior in dipping. 

Samples of dried prunes, received later in the season, were classed 
and those graded as frogs averaged 1-0 to the pound and contained 
;r>.27 per cent sugar. The large prunes were of good quality and 
averaged 43.2 per pound and contained 33.25 per cent sugar. The 
bloaters were large, dark colored inside in places, hollow, and in many 
cases the stone was .split. They averaged 37.4 per pound and contained 
39 per cent sugar. The higher content of sugar in the bloaters is 
accounted for by their complete lipeness when gathered. The bloaters 
are doubtless large, soft, very ripe prunes, which in falling from the 
tree become injured in such a way as to allow fermentation germs to 
find entrance, probably through the hole left by the detachment from 
the stem. The remedy would be frequent gathering and quick drying. 
The frogs are attributed to various causes, such as unsuitable or poor 
soils, overbearing, incomplete development, fungns attacks, in fact 
anything which prevents the fruit from attaining a normal and com¬ 
plete development and maturity will can*e frogging. Judicious prnn 
mg of the trees is recommended, so as not to allow overbearing and 
to secure better lighting. 

The relative merits of lye dipping and pricking are set forth at some 
length, and the conclusions drawn are that if tine, well-ripened prunes 
in good drying weather are to be had, the choice of methods must 
depend on the appearance which is most attractive to the average cus¬ 
tomer, and that the smaller sizes on the whole would be more advan¬ 
tageously treated by the pricking rather than the lye process. 

The cultivated blackberries and dewberries, H. X. Starnes 
(Georgia Mti. BuL .97, pp* W /-72V. pi*, i).—This bulletin contains 
popular directions for the culture of blackberries and dewberries, 
results of experiments with these berries in 1390, including variety 
tests and a comparison of old with new plats, and descriptions of 
varieties tested. 

The first part deals separately with soil ami location, preparation, 
manuring, propagation, planting, cultivation, pruning, and diseases 
aud remedies. The kind of cultivator and the form of dewberry trellis 
recommended are figured. 

The variety tests included 29 varieties of blackberries and 5 varieties 
of dewljerries. Relative jield and size of berry with dates of first 
bloom, first ripe fruit, and first picking are given in tables. The author 
draws the following conclusions: 

U (T) The dewherries are. as a rule, e.uli* r than blackberries. The one exceptitni 
^Trinity Early) is doubtless a lubihl. 

'*(2> Pewlverrie*. while eariitM r are also prod net he than the average black¬ 

berry. The com excex»tion t Austin Improved is also doubtless a hybrid. 
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** It j Among blackberries the earlier varieties are generally the least productive, 
ami possess a shorter bearing season. An ex< eptioii is found in Enrlj Har\est. 

“ (4» Midseasou blackberries appear to be the hea% iest j lelders. 

*M5) The largest blackberries are Early Cluster, Erie, Lawton, and < dimer. 

•* (6) The largest dewberries are Manatee and Liuretia. 

‘•(7; The earliest berries are Trinity Early, Austin Impro\cd dewbeny , Early 
Harvest. Dallas, Early King, Maxwell, Thompson Early, and Lueretia de\vberr\ . 

“f Si The latest berries ot merit are Stone Hardy and Taj lor. 

** 9 The best succession for home use or local market would be Trinity Early, 
Early Harvest, Kittatinnj. Early C luster, Erie, Stone Hardy, and Taj lor. 

‘*tlu Restricted to a single berrj, the choice would lie between Erie and 
Kittatinny." 

For a comparison of the yield of old and new berry plats, 0 standard 
varieties of blackberries were used. One plat bad stood six years and 
tlie other one two years. Otherwise the conditions were practically the 
same. 

The details of the experiment are tabulated. The old plat was found 
to have deteriorated very noticeably, the average deterioration for the 
0 varieties being 38.1 per cent; the greatest 38.9 per cent with Agawam, 
and the lowest 23.G per cent with Ancient Briton. The author eou- 
eludes that 4 *a six-year old plat (in this latitude appears to have 
outlived its period of greatest usefulness and should be abandoned/* 

In the third part of the bulletin each of the 34 varieties of beriies 
te.sted is illustrated, briefly described, and its relative merits pointed 
out. 

The composition and classification of grapes, musts, and wines, 
E. W.Hilgard (California St a. Bpt. Tit iadt. Work, 3-10 ).— 

The method and object of this work are restated from a former report 
(E. S. R., 5, i>. 100), and criticisms upon them discussed. The value of 
chemical analyses of wines and musts is clearly pointed out. Notes on 
the classification of grapes, according to their wine-making qualities, 
are given. The characters of the following types of wines are given, 
the chief varieties producing them named, their composition according 
to European analyses given, and the differences observed in the same 
tyjies and varieties in California briefly discussed: (1) Red Wine types, 
ineludiug Bordeaux or Claret, Rhenish, Burgundy, Jura, Southern 
French, North Italian, Austrian, and Hungarian; (2» White Wine 
types, including Rhenish White, Burgundy White, Sauterne, Southern 
French White, Austrian and Hungarian White. 

The North Italian type is especially recommended. Of this the 
author says: u It would thus seem that the grapes of this very pro¬ 
nounced type, which combine in a remarkable degree the properties of 
high acidity and high saccharine strength, are likely to render important 
services to the wine industry of this State, especially iu its southern 
portion, where the diminution of acid jeopardizes, or renders impossi¬ 
ble, the production of sound and high-flavored wines with the varieties 
now in general culture/’ 

059—No. 11-4 
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Investigations of various types of grapes, their adaptability to 
different localities, and their value for wine making and other 
purposes, made during the seasons of 1887-94, F. T. Bioletti 
(California Sta. Iipt Viticult. Work, 17-872 ).—The analyses 

of musts and v ines for this report were made by G. E. Colby. The vari¬ 
ous types of grapes are considered, and the varieties included under 
each type discussed and described. Records are given of the treat- 
inent of the various samples of grapes received, and for each variety a 
tabular statement is made of the chemical analyses of the musts and 
wines made from these samples. Summarized tabular statements of 
the analyses of all samples received from each locality are also given for 
each variety investigated. In all 114 varieties were studied, as follows: 
Bordeaux or Claret t.\ pe, 10; Rhenish Red, 1; Burgundy Red, 3: Jura, 
5; Southern French Red, 14; North Italian Red. 1:2; Austrian and Hun¬ 
garian lied, 4; Rhenish White, 6; Burgundy White, 2; Sauterne, 4; 
Southern French White, 7; Austrian and Hungarian White, 11: Port, 
7; Sherry, Madeira, and White Liqueur Wine, 13; Raisin Grapes,.3; 
Black Table Grapes, G; Red Table Grapes. 2: White Table Grapes, 3; 
American Type, 1. 

In addition to the above, notes are given on 31 varieties of recently 
imported grapes; also the analyses of a number of samples of wines 
sent to the station for examination are reported. 

Preservation of fresh grapes, F. T. Bioletti ( California iSta . JRpt 
Yitieult Work, 1S87-93, 2>J>. 447-150). — Under this head the results of 
experiments made at the station are given, with a general discussion 
of methods of preservation used there and elsewhere. 

The experiments made at the station resulted as follows: In sawdust, 
grapes kept well for a month, but had begun to decay in six weeks and 
in two months were all unmarketable. Those not decayed, however, 
acquired a bad taste from the sawdust. This method proved inferior 
to that of hanging the grapes in a dry room. 

Grapes exposed to alcohol vapor in a box sealed with paraffin kept 
their appearance perfectly for five months. In nine months some of 
them had fallen from the stems and most of the white ones had turned 
brown* Some, however, looked perfectly fresh, but all tasted of alcohol 
and vinegar. Dipping the grapes into a weak solution of sulphurous 
acid before exposing them to alcohol vapor resulted about the same, 
except that fewer of the grapes turned brown. 

Grapes first sterilized with sulphur fumes and then kept in an atmos¬ 
phere of carbon dioxid were in a perfect state of preservation at the 
end of four months. In nine months their condition was the same, 
except that a few were molding. Placing a little alcohol and corro¬ 
sive sublimate in the box, in addition to the carbon dioxid, resulted 
practically the same. Grapes confined in an atmosphere of sulphur 
fumes kept the same as those in carbon dioxid, except that the black 
ones bleached slightly and the white ones turned brown. In all these 
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cases the grape?* tasted strongly of the paraffin with which the boxes 
were sealed. 

44rapes hung in a box left oi»en to the air as a check experiment began 
to mold and turn brown in P days and in 20 days all had moulded. 

Analyses of the musts of the preserved grapes showed a decrease of 
sugar and an increase of acid in the grapes kept in alcohol \apor. 

4 irapes presen ed in caibon dioxid and in sulphur 1 nines maintained 
their usual sugar and acid contents. 

The author sums up the lesults as follows: “The^e experiments, 
although in no ease successful in preserving grapes in peiteetly mar¬ 
ketable condition, are \ery promising, and show that at least their 
appealance can be kept perfect. They show also the ease with which 
grapes, under the conditions in the experiments, took up odors,and the 
necessity of keeping them protected from anything that is liable to 
give them a bad flavor. It is for this reason that the use of carbonic- 
acid gas will, in all probability, be preferable ro the use of either alcohol 
or sulphur fumes." 

Resistant vines—their selection, adaptation, and grafting, A I\ 

Ha\xe {California Sta. Viiirultural Rpt . P'H'u Appen.* pj>. Jiys. 
i:> .—This is a popular bulletin designed to give information in regard 
to replanting vineyards destroyed by phylloxera and to •*correct mis¬ 
conceptions of some fundamental principles." The subject is treated 
under the following heads: 

Phylloxera .—Notes are given on the native habitat of the phylloxera 
and the introduction of the insect into Europe from the United States. 
The evolution of resistant vines is discussed. 

Remedies .—Under this head are discussed insecticides, submersion, 
planting in sand, quarantine, disinfection, aiid resistant vines. The 
latter are considered to be the only economical remedy against phyl¬ 
loxera in California. The author believes that the extra expense of 
grafting and care of resistant stocks would be fully repaid by the 
larger yield and better quality of grapes produced ou resistant stocks, 
even if there were no phylloxera at all. 4 )f 18 species of American 
grapes, all of which are more or less resistant, only 2, Vi tin ntpestris 
and V. riparitt. were found to be of practical value, the others not 
adapting themselves readily to changed conditions. Hybrids between 
American species and V. v in if era thus far have not proved desirable, 
either as resistant stocks or as direct producers, except in special cases, 
as on alkaline soil?*, etc. The character of the land for resistant vines 
is discussed at some length; 

Description of resistant vines. —Under this head the two most impor¬ 
tant resistant species, a number of their varieties, and a few hybrids 
are described and their relative merits discussed. Ou dry sandy soils 
V. rupestris is best; on rich, moist, compact soils V. riparia, and on 
excessively calcareous soils 1 berlandieri. The varieties of these species 
vary greatly, some of them being of very little value. 
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drafting* —Here are considered the effects of grafting, affinity, the 
structure of the grape cane in its relation to grafting, and the like. 
The different methods of grafting are described and illustrated. The 
time of grafting, choice of scions, and care of grafted vines are 
discussed. 

Xnrseries.— Under this head are considered the choice and prepara¬ 
tion of the soil, planting, transplanting, and similar operations. 

Lilium harrisii and the electric light (Garden and Forest . 10(1897 ), 
Xo. J7'% ps V>7). —A report is given of an experiment made at Cornell 
University on the effect of electricity on Easter lilies. A bed of lilies 
was kept under uniform conditions, except that one part was exposed 
to the direct light of a globeless arc lamp, another to the light of the 
same lamp after passing through a pane of glass which cut out some of 
the ultra-violet rays, and another was shaded from thelight. The light 
burned from 3 p. m. to C a. m. for four months. 

The plants of the lighted parts grew taller and more spindling, had 
narrower, lighter-colored leaves, and were more subject to disease than 
those in the shaded part. The plants in the direct light showed these 
effects most. The flower buds in the naked light showed dark-brown 
streaks on the side toward the light, the burns enlarging as the buds 
expanded. In the naked light the flowers appeared earliest and lasted 
9 days. In the screened light they appeared 4 days later and lasted 
94 days. In the shaded part they appeared 9 days later and lasted II 
days. Plants taken from the shaded to the lighted part, after their 
stems were well developed, blossomed 7 days earlier than similar plants 
left in the shaded portion. They were perfectly healthy and lasted as 
long as those in the shade. The conclusion arrived at is that when 
buds of these lilies are an inch long it will probably pay to use the 
electric light to hasten their expansion, but the light should pass 
through glass to prevent injuring them. 

Forced asparagus, <t. Wythes (Gard. Chron., ser. 3,21 (1897^, Xo. 335, pp. 201 , 
203), —A method of forcing asparagus in permanent beds is given. The beds are 
long, narrow, raised above the level, and with narrow, deep trenches between them 
dlled with tree leaves to furnish heat. The beds are covered with slmtters or litter. 

Burdock as a vegetable, I. Nitobe {Garden and Forest, 10 (ISO?), Xo, 477, pp. 
143,144 ).—Remarks on the use of burdock as a vegetable by the Japanese. Its 
chemical composition is compared with that of some other vegetables. Notes on 
culture, varieties, and methods of cooking are included. 

Popular varieties of celery ( Amer . Agr. (mid, ed.), 59 (1807), Xo, 18, p. 548, figs. 
7).—Illustrated notes on several varieties. 

Hot water under pressure, J. D. Eisele (Florists" Exchange, 9 (1897), Xo. 15, pp. 
380 , 381). —An address read before the Philadelphia Florists’ Club. It discnsses at 
some length the relative merits of elevated and depressed boiler systems for hot- 
water heating of greenhouses. The elevated boiler system is recommended. At 
Riverton, New Jersey, during the months of January, February, and March, 1896, 
the cost of fuel for heating a large greenhouse by steam was $10 per 1,000 ft. of glass 
surface. The cost for heating a similar house by hot water was $8 per 1,000 ft.—a 
saving of 20 per cent in favor of hot water. 

Apples of Tennessee origin, R. L. Watts * Tennetste St a. Huh, Vol. X, Xo. 1, pp. 
18, figs* 14 ). —A continuation of Bulletin, Vol, IX, No, 1, of the station (E. S. R., 8, 
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p. 49li). Descriptions are given of 19 vaiietie* of seedling apples of merit oiigi- 
nated in Tennessee. Fourteen varieties aie iigured. 

Cultivation and improvement of cacao, L. Mvriim/ M* j i<», set n taria de 
rommtOy IS 04, pp. 10 p/s. 21 . 

Lemon culture, W. T. Swingle Florida A fir .. .*1 1' ' , JVf». 2 t, pp. . * .—A 

paper read before tlie Florida State Hurticultmul 'so* iet.>. An ae< ounr K given ot 
tin* method of lemon culture emplo\ed in Italy. Lemon giowlng in Florida is di— 
cussed. Directions are given foi the treatment of lemon scab. 

Notes on peach growing ( Amer. GardIS liV , Xo. 1:4, p. ,40 ). 

A new classification of peaches ( Wiener Ulna. Gart. Ztg„ Jl < ls r t7), Xo. 4, pp. 
130-10* . 

The pineapple, G. I. Russell t Florida Farmer and rruit Grower, ') i lS r C , Xo. 10, 
pp. 29*1, 107 ,.—A paper read before the Florida State Horticultural So< iety. 

Grafting fruit trees i Gardening. 10 < 1S07 , Xo. 04 7,p. 0 /, rb/*. 1 .—Top-gruiting is 
described and illustrated. 

Principles of pruning t Hisconkin Farmtr.21 l'> , *7 , Xo.ll.p. 7 . 

Elementary teachings on the subject of pruning trees. K. Koopviann Landic. 
Jahrh.,27 ^lS r *t, , Xos. 4-5. pp. 407-t,ls i.—The paper includes discussions of the curi¬ 
ous phases of the subject, citations fioin the literature of pi imiug, and the results 
of experiments conducted at the Kbuiglicfcen Guitner-Leliranstalt, l>M5-'9o. 

Why orchard trees stop bearing, J. J. Willis Gard. Citron*er. 3, :1 (lz>97), Xo, 
330, p. JUS. 

Raspberries * Gardening, 19{ls97), Xo. 047. p. 9 ").—Notes on i ultare and varieties. 

Summer pruning the raspberry, E. S. < U u i Garden and Forest. 10 \ 1897 . Xo,4Stt, 
p. 177 .—A report of an experiment made at the Wisconsin station. Summer prun¬ 
ing increased the number of canes per crown m both red and black raspberries. 
This was more noticeable where both the main shoots and tho laterals were pinched 
back than where onlv the main shoots were pinched. The author questions the 
wisdom of snmmer pruning, since the number of canes is usually too large to permit 
of the best development of frnit. No noticeable increase in >ield of fruit wuis 
obtained by either method of summer pruning, but there was a decrease wheTe both 
the main shoots and laterals were pruned. 

Fruit drying, 0. H. Gorman \Agl. Gaz. X . 8. JTalts. L s \1S97 b Xo. 1, pp. 33-53).— 
Notes are given on varieties of a number of fiuits adapted to New South Wales, 
Methods of drying various fruits are also considered. 

* Fruit growing in British Columbia, M. J. Henry \ Canadian Hart.. JO \1S97), 
Xo. 4, p. 157. Jig. 1 \—The following varieties are grown successfully: Flurries —Gen 
Wood, Yellow Spanish, May Duke, Royal Ann, Black Tartarian; apples —Yellow 
Transparent, Maiden Blush, Wealthy, Duchess of Oldenbiug, Talman Sw’-eet, King, 
Baldwin. Ben Davis. Dutch Mignonne, Little Romanite; goostberneH —Downing. Ore¬ 
gon Champion. Most English gooseberries mildew badly. u Nearly every variety 
of plums and prunes grow T to perfection.’’ 

Fast experiences and future prospects of fruit growing in the Canadian 
Northwest, W. Saunders Trans. Ilo ;. Soe. Canada, *er. J. J < lbOt,-97 str. 4 , pp. 131- 
LUt l—N otes are given on about 20 native wild fruits. Efforts to introduce hardy 
cultivated orchard iruits, grapes, and strawberries have failed. With raspberries, 
currants, and gooseberries fair success is leported. Crossing native fruits with 
culm ated ones is being tried. 

Variations of seedling fiuits, T. F. Rivers \ Gard. Citron ., *er. J , 11 {1397 i, Xo. 
333, p. 2n9; Jottr. Hort.. IS07. Xo. 2330, pp. 243. J4h ).—An address read before the 
London Horticultural Club. 

The latent and active life of the grape, E. Durand t ritjne Amer., 21 \ 1397). Xo. 4, 
pp. 121-115 b 

Campbell Early grape (Amer. Gard., IS t 1307), Xo. 114 , p. 3,11. Jig. 1 «.—Tliis new 
variety is described and illustrated. 

An improved method of budding grapes {Protj . Ayr. et Fit. :7 » 1SUT •, Ye. 14. pp. 
403-4101. 
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Growing nuts for food { Wisconsin Fanntr. 21 (1* 9/57), Xo. 17, p. 7). 

T.iiinm speciosum, Web.ster Bros. (Canadian Hort., JO \ 1897), Xo. 4, pp. 149,130, 
jig. 1 j.—Remarks on culture, x>ropagation, and varieties. 

Hardy water lilies, C. Bloubero (Jnitr. Floribt, 12 (1897), Xo. 40A, pp. &0S, 9t*9; 
rioristb' Exchange, 9 (ISO?), Xo. 10,p. 407; Sew England Florist,3 (1897), Xo. S,pp. 92, 
PJ».—A paper read before tlie (hardeners and Florists' Club of Boston. It deals with 
the culture of water lilies during both summer and winter. 

The tiger flower i hardening. 19 [1897), -Vo. 944,p. 78).— Notes and illustration. 

A group of garden irises t Gardening, 19 (1897 ), Xo. 940, p. luS, fig . lx. —Descrip¬ 
tions of a few species. 

Narcissus horsfieldii, H. Johnson ( Canadian HortJO (1897). Xo. 3, pp. 167, 268, 
fig. 1). 

The foxglove as a border plant (Canadian Hort., JO 1 1S97), Xo. 3, pp. 94,93, fig. 1). 

Some Arctic plants, H. Correvon ( Rev. Hort., 69 (1S97), Xo. 3,pp. 6S-71; tram, in 
Garden, 31 1 Is97), Xo. 13JO, pp. 2S3, 286). —Notes are given on a number of Arctic 
plants and their culture. 

The knotweeds (Gardening, 19 *1897), Xo. 946. p. Iu3). —Descriptions of a few 
species and notes on their value as ornamentals are given. 

Some choice pompon dahlias, ,1. Hesford ( Gardening, 19 ( 1807 ), Xo. 946,p. 101). 

Laburnum. W. J. Bean (Garden, 31 ( 1897), Xo. 1627, pp. 302,303, pi. 1). —Notes on 
several species and varieties. 

Is the short-span-to-the-south house the best for rose growing? G. Stollery 
(Amer. Florist. 13 (1SH7), Xo.463, pp. 003,9t>6; Florists 1 Exchange, 9 (1897), Xo. 10, p. 
406). —A paper Tend before the Chicago Florists’ Club. From three years' experience 
the author concludes that this style of house is inferior to the old stylo three-quarter- 
span house. It was found more difficult to heat and the roses grown in it were more 
subject to mildew and produced poorer flowers than in the old-style house. 

The Yellow Rambler rose (Canadian Hort., 20 (1897), Xo. 3, pp. 170-172, figs. 2). 

Ayrshire roses ( Garden, 51 (1897), Xo. 1328,pp. 322.323).— Notes on culture and 
varieties. 

The large-flowered cannas and their use, W. Hampel (Mailer's dent. Giirt. Ztg., 
12 ( 2897), Xo. 12, pp. 137-139). —Remarks are made on the use of cannas for orna¬ 
mentation. Descriptions are given of about 50 varieties. 

Cannas, A. Ernst (Muller's dent. Giirt. Ztg., 12 (1897), Xo. 12,pp.lS0,131). —Brief 
descriptions are given of about 40 varieties of cannas. 

Cannas in North America, J. Jensen \ Midler's dent. Giirt . Ztg., 12 (1897), Xo. 12 , 
pp. 134,135). —An illustrated article giving directions for the culture of cannas in 
North America and a list of recommended varieties. 

Flowers from seed, II. F. Michele (Amer. (lard., 18 (1807), Xo. 124, pp. 383, 334, 
fig. 2). —A paper read before the Pennsylvania Horticultural Society. Culture notes 
are given cm a number of plants that w ill bloom ont of doors the first year from seed. 

Some good herbaceous perennials, R. B. Wiiyte (Canadian Hort., 20 (1897), 
Xo8. J, pp. 68-70; 3, pi). 10*7-108; 4, pp. 117, 148, fig. 1 ).—Hardy herbaceous peren¬ 
nials are considered in a series of articles. Descriptions of about iM) species are 
given, with notes on their behavior and ornamental qualities. 

Effective associations in the mixed border ( Gardening, 19 (1S97), Xo. 943,p. 94). 

The field of landscape art (Garden and Fonst, 10 (1897), Xo. 479,p. 101). 

SEEDS—WEEDS. 

The effect of cold on seeds, 0. be Candolle {Amer. Gard M 
16 (189?)* 124, p. 339 ).—In u brief note taken from another pub¬ 

lication it is stated that the author wrapped seeds of wheat, oats, 
fennel, lobelia, and the sensitive plant in tinned paper and inclosed 
- - t hem In a sheet-iron box, hermetically sealed, and subjected them in 



SEEJ>-WEEDS. 


987 


a a unpriced air refrigerator to temperature* langiiig from —->7.78 C. 
to —38.S9 : C.—an average temperature of —41.08 <‘. The *eeds were 
exposed foi a total of J IS day*. After each refrigeration the tempera¬ 
ture slowly tom* to that of the interior of the receiver, while the refrig¬ 
erations took place rapidly. Upon the conclusion of the experiment 
the seeds weie taken out and planted. The w beat, oats, and fennel 
came up promptly. Out of 00 seeds of the sensitive plant only 18 
germinated. Of the lobelia seed, which, on account of their small 
ne*s, wore not counted, only 10 sprouted. The cheek lots of the seed 
showed that the failure of the sensitive plant seed to germinate could 
not be attributed to the cold: but the lobelia seed were certainly killed 
by the low temperatures. The author thinks it is probable that seeds 
can remain uninjured iu a medium uustiited for lespiration. provided 
there is nothing to injure their protoplasm through chemical action. 

Additional tests of garden seeds, L. F. Kinney and U. E. Adams 
{Shod*: Zshtixl SUt. BuL 43, j>p. 1J i.—This is in continuation of work 
published in Bulletin 35 of the station {E. £. B„ 8. p. 283). One hun¬ 
dred and fifty-one samples of vegetable seeds were collected and tested. 
The vitality of 34 of the samples fell below 30 per cent. Twenty-three 
lots of the same variety of seeds were tested in 1803 and 1890, and in 
10 has the germination in 1800 was considerably lower than that of the 
previous year. The authors think from results of their investigations 
that it is evident that old seed w ere mixed with the samples obtained 
both years. 

Duplicate tests were made of 60 samples in which the germinations 
are reported upon at length. These tests showed in 8 samples the same 
percentage of germination in both cases. In 10 samples the second test 
showed 1 j>er cent lower germination; in 4 samples. 2 per cent lower; 
in 5, 3 per cent lower; and in 3, 4 per cent lower, or a variation of less 
than 3 per cent in the 2 tests. 

The hawkweed, L. It. Jones (Vermont tit a. ltpt. 1805 . pp. 115 ).— 
Brief notes are given on the occurrence of the hawkweed (Hieravium 
aurantiaevm). which threatens to become one of the most troublesome 
weed pests in the State. Experiments have been conducted to ascer¬ 
tain the best means of killing the weed in grass lands, and it was found 
that it may be completely exterminated in less than a year by plowing, 
followed by clean culture, so as to allow no growth of the iilant above 
ground; and tbat salt applied to the plants kills them very quickly, the 
amount necessary not being sufficient to injure the grass materially. 
Where a large area of grass land is to be cleared of the weed, it is 
probable tbat the application of a cheap grade of salt at the rate of 
about 1 or 2 tons per acre would prove profitable; the land afterwards 
to be plowed and followed by clean cultivation. 

The orange hawkweed, L. R, Jones and W. A. Orton [ Vermont 
Sta . BuL Jo‘, pp. 15 , Jigs. 5 ).—This bulletin gives a more extended 
account of the orange hawkweed i Hieravium uurantmemm) than that 
included in the Annual liei>ort of the station for 1893 (E. S. It., 8 ? 
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p. 987). The relationship, origin, and distribution of the weed are 
given and damage done and means of eradication are discussed. As 
indicated in the previous report, the application of salt has proved 
very beneficial in destroying it, and when used at the rate of 3,000 lbs. 
per acre every plant was killed. At the same time the application of 
salt to the grass land greatly improved the growth of the grass, which 
was a species of fescue. 

Wild garlic, L. H. Dewey ( U. 8. Dept. Agr., Division of Botany 
Oire. 0, pp. S, figs. .i ).—Popular notes are given on the origiu and intro¬ 
duction of wild garlic {Allium cineale) into America. The plant is fig¬ 
ured and described so that it may be readily distinguished from other 
species with which it might be confounded. The diffeient forms of 
damage caused by wild garlic are mentioned and its geographic distri¬ 
bution in America shown by a map. Various methods of dissemina¬ 
tion are described, such as the transportation of the bulblets with 
wheat and rye and the underground bulbs being carried with nursery 
stock, flower bulbs, and also through the sodding of lawns, etc. Meth¬ 
ods of eradication are suggested, many of which are more or less effi¬ 
cient in reducing the abundance of the weeds, such as the rotation of 
crops, shaving the soil near the surface as often as the green shoots 
appear, and liberal applications of lime in pastures and meadowB to 
improve the growth of grasses and clovers. Pasturing hogs is men¬ 
tioned as a possible method of keeping it in check. The application of 
strong carbolic acid to the plants is also recommended. 

Suggestions are given of methods for preventing milk and dairy 
products from being tainted by cattle eating the weed. 

Report on practical work of the professor of biology, J. H. 
PANTON {Ontario Agl. College and Exptl. Farm Bpt. 1895, pp. 12-14, 
pi. 1 ).—An investigation was undertaken to ascertain the amount of 
water transpired by 2 common weeds, wild mustard {Brassiea sinapis- 
trum) and pigweed (Amarantus retroflerus). A representative plant of 
each species was placed in pots in the garden, so that the conditions 
might be the Bame as in the field. Water was applied as required, 
and the pots weighed at regular intervals. The experiment was con- 
tinned for 9 days, when it was terminated by unfavorable conditions. 
The meteorological conditions and amount of transpiration per day 
ffir each plant are tabulated, in which it is shown that the wild 
mustard transpired on an average 13.98 oz. of water, and the pigweed 
10.51 oa. Based upon this average, the author states that, allowing 
10 mustard plants to the square yard, 21 tons of water would be 
transpired daily from an acre of these weeds. 

The author investigated the question as to what extent a Canadian 
thistle root will grow if cut into pieces. When cut into sections !£ or 
gin. in length, ft was seen that a vertical mot will produce bnds only 
Ml the m ttp fifth catting. 
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Seed testing, T. Diktruh (Jahreaber. landw. J era. Slut, Marburg, 1895~'9G, pp. 
7-9), —A brief repoit is given of the work done during the year in testing various 
kinds of seed. Tho*e most frequently received for testing were red clover, Swedish 
clover, alfalfa, and beet heed. 

Reserve store of seeds, E. Convkbi'R [Ami. 6o<. Linn . Lyon, 2,2 \189b). pp. 145- 
148; aba. in Jour. Hop, 2/terns. Si,c., 1697, II, p. 115 s .—The ic^erve stores of starch and 
oil in Itirtnm utmmnms aie said to increase proportionately in the seed whether 
attached to the plant or not. During germination tin* starch disappears rapidly, 
the oil more slowly. 

Influence of electricity on germination, (i. Tolomi i < Malpighia, 10 \189t>),pp. 
493-511, figs. ,7: aha. in Jour. Hop. Micros. Son., 1697, II. p. IfJ ).—The anthor thinks 
that currents of great frequency lia\e an injurious effect upon the vitality and con¬ 
sequently on the germination of seed and that the intensity of the injury varies 
with the species. 

On the structure of the seed coats of some Euphorbias, B. Oram (Hot. Tid safer., 
JO (1896), Xo. J pp. 55$-, >89, pis. 5\. 

Catting and mounting sections of cereal grains and starchy tubers, J. D. 
Hyatt [Jour. X. Y. MUroa. *W., 13 [ISO?), Xo. J, pp. 19- Jf, pi. 1 ». 

Ou the presence and localization of hydrocyanic acid in seeds of certain 
Pomaceae, L. Lx iz Bui. ,s oe. Hof. From*, it < 1607 >, Xo. I, pp. 2*7-31). 

The worst weeds of Wyoming, A. Xelnox {fVptming Sti t. It pi. 1606 , Appen ., pp. 
807-330, jfga. 15 ».—A reprint of Bulletin HI of the station (E* S. R., 8, p. 794*. 
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Sunstroke of the vine, F. T. Bioletti ( Calif or old Si a. Rpt.Viiicult. 
Work. 18S7-'93ipp. 450,451 , pi. 1 ).—Notes are given on a diseased condi¬ 
tion of grapevines which is characterized as follows: 

“The leaves gradually, or sometimes rapidly, dried up and fell off, leaving the 
shoots exposed and allowing them to be killed by the snn. The vines first showed 
effects of the trouble in the early part of the summer, and some of those first 
attacked, though losing all their leaves, partly recovered and sent ont new leaves. 
The (eaves when first attacked often I>ecame spotted in a way somewhat resembling 
the Anaheim disease, but with the important difference that the line between the 
healthy tissue and the dead wa» clearly marked with little or no diseased tissue 
between . n 

Specimens of leaves and fruit were examined and no fungus par¬ 
asites were found. It is thought to be the same as a disease known in 
France as folletage, which is physiological and not pathological in its 
character. It is caused by anything which disturbs the equilibrium 
between the water evaporated from the leaves and that taken up in the 
roots. A sudden period of dry hot weather or a sudden rise or fall of 
the water level may produce it. It is believed that there is no cure if 
the vine is badly affected. Consequently it is important to avoid the 
causes which produce the disease by careful management of irrigation 
and close attention to water level. 

Investigations of plant diseases in the forcing house and gar¬ 
den, A. D. Selbi {Ohio Sta. Bui 73, pp. 221-246, jpU. 4, Jigs. 5). —A 
preliminary report is given upon investigations of diseases of lettuce, 
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diseases caused by nematodes, leaf mildews, diseases of cucurbits, and 
tomato diseases. 

Among tlie diseases of lettuce described are the lettuce rot, leaf 
blight, leaf perforation, and mildew. Of these diseases the rot, which 
is due to Boiryth vulgaris , is the most destructive. Preventive meas¬ 
ures, which include sterilization of the houses, the use of fresh earth, 
and careful regulation of the temperature, are recommended, and the 
use of excessive amounts of water should be avoided. Too high a 
temperature, especially at night when ventilation is not easily secured, 
is conducive to the development of the fungus. After the rot makes 
its appearance all affected plants and leaves should be gathered and 
burned. 

A leaf blight of lettuce was investigated to a limited extent. The 
affected i>lants were stunted in their growth and showed numerous 
small dead areas in the leaves. In general, the symptoms are those of 
plants suffering from root diseases, but no explanation was found for 
the trouble. 

Specimens of diseased lettuce plants were received at the station, in 
which the leaves of the plants showed numerous perforations a milli¬ 
meter or more in diameter, with irregular borders. Examination under 
the microscope showed the presence of a constant fungus, and speci¬ 
mens were sent to J. B Ellis, who describes the fungus as Marsonia 
per/orans , n. sp., which is characterized as follows: 

u Spots small, irregular in shape, 1 to 2 n in diameter, pale, soon 
deciduous. Acervuli 100 to 120 /< in diameter, or by confluence larger. 
Conidia abundant, clavate or wedge-shaped, hyaline, faintly unisep- 
tate, 11 to 15 by 2^ to 3 pi exceptionally reaching 20 long. r 

The disease ift regarded as a serious affection of greenhouse lettuce, 
but the extent of injury likely to result from the leaf perforation is 
not known. 

The downy mildew of lettuce, caused by Bronin lactuece , is briefly 
described and preventive measures suggested. 

Nematode diseases on various ornamental and other plants are 
described, and the remedial treatment recommended is sterilization 
either by freezing or steaming all of the earth used in the green- 
house. 

Brief notes are given on leaf mildews and spraying with fungicides 
under glass. The powdery mildew of composite plants has been suc¬ 
cessfully combatted by the use of potassium sulphid solution, 1 oz. to 
3 gal. of water, or copper sulphate solution of the same strength. 
Three or four applications have proved sufficient to eradicate the 
dieeaee. 

She favorable influence of a weak Bordeaux mixture for the preven¬ 
tion of carnation leaf spot and leaf mold is mentioned. Applications 
oft Ifce who fungicide as well as Fowler’s solution upon plants attacked 
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trachetphilus , powdery mildew, caused by Plasnwjwra rubensis* the 
cucumber spot {Clailmporium nintmirinmu and anthracnose f f'olleio 
trichum lagenarinm i are described and preventive remedies mi guested. 
Brief notes are also given on nematode attacks on forced cucumbers, 
and a pbyllosticta of encumbers. 

A new leaf blight of muskmelons, which is probably due to Attn- 
narin brass ierr nigresanx* is very briefly described. The fungus caused 
rather large dead spots ou the leaves followed by dying and curling 
nnder from tips and maigins. The disease promises to be very injuri¬ 
ous, and it is thought that Bordeaux mixture if properly applied would 
prevent its attacks. Notes are given of a severe attack of watermelon 
anthracnose i ('oUetotrieh am lagnmrUtm 

Among the tomato diseases mentioned the piincipa! ones are a leaf 
mold, blight of forced tomatoes, leaf blight probably referable to 
Sepforin lycoperxici j, point rot, and bacterial tomato blight. The leaf 
mold, which is caused by Ghulobporlurn fulctnn , is one of the most com¬ 
mon diseases of tomatoes under glass, and will piobably be held in check 
by the use of Bordeaux mixture or ammoniacal copi>er carbonate. 

The leaf blight of forced tomatoes described appeared in the station 
greenhouses in 18U3 and reappeared in 1806. The younger leaves show 
thq earliest indications of the disease, and have a drooping appear¬ 
ance, with the leaflets turned inward at the margin and with occasional 
dead areas. The attacked leaves soon die and hang from a more or 
less drooping leaf stem. The thriftiest and most vigorous plants were 
apparently as' commonly attacked as the others, and later plantings 
suffered the most. The stems and leaf stalks of the affected plants 
showed black elongated spots upon them, and the green fruits were 
marked with brown, irregular spots. In general the leaf symptoms 
were similar to those caused by nematodes, but examinations failed to 
show any present. No successful remedial or preventive treatments 
have been found for this disease. If it should prove to be due to 
nematodes the usual precautions against these pests are recommended. 

The tomato leaf blight, due to Septoria hjcoperxici , is reported as well 
as a leaf spot caused by Alternaria solanL 

A rot of tomatoes at the point or blossom end was common in the 
greenhouse as well as in the garden. Observations seemed to show 
that this rot is associated with insufficient moisture in the soil. 

A bacterial disease of tomatoes, which is probably the same as that 
described by E. F. Smith* as due to Bacillus solanacearum , is men¬ 
tioned. 

Brief notes are given on anthracnose, black rot, and a disease pro¬ 
duced by a species of Fusarium on tomatoes. As yet no careful study 
has been made of them. 

White spots on stored tobacco, H, Gasman {Kentucky BuL 
pp. $8,3!t )<—The author mentions the occurrence of round whitish 

UT. S. Dept, Agr.. Div laion of Vegetable Physiology anti Pathology Bui. 12 (E. 8. 
K.^p.895), 
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spot* varying from 0.0<> to 0.25 of an inch in diameter, which marked a 
change in the texture of the leaf at this i>lace. These spots are thought 
to interfere with the proper manipulation of the tobacco in the course 
of its preparation. Careful examinations in many cases failed to show 
any fungus present, but at other times some tufts of mycelium were 
observed, but being without spores the fungus could not be positively 
determined. The author qnotesB.T. Galloway, of this Department as 
saying that he had made a study of a similar affection of tobacco leaves 
and considers the spots to be due to drops of water or other matter 
resting upon the leaves. 

Report of the botanist, L. It Jones ( Vermont St a. Rpt. 1895 , pp. 
utJ-115 , pis. I. lifts, s, thjms. 5). —The results of investigations of the past 
year are reported upon under the following heads: Potato blight, Bor¬ 
deaux mixtuie, disinfection of seed potatoes, orchard diseases and rem¬ 
edies. observations regarding oat smut and onion mildew in Vermont. 
The selection of seed as a preventive of late blight, the various forms of 
potato blight and their causes, held tests of Bordeaux mixture on pota¬ 
toes, and frost injuries to apples and pears have all been reported upon 
to a considerable extent in Bulletin 49 of the station (B. IS. B., 8, i>. 138). 

The relation of late blight to weather conditions is considered at some 
length by the author, and charts are given which show the meteorolog¬ 
ical conditions for July and August for four years and the relative 
amount of potato blight in those years. 

A report is given of the potato diseases as they occurred in 1893, in 
which it is stated that 3 species of fungi were very commonly found 
upon the diseased leaves. These were Macrosporiim solani, a species 
of Cladosporiuui, and a species of Alternaria. Studies of the Alternaria 
show that it is doubtful whether it can gain entrance into living potato 
leaves, but in all probability it aggravates or increases the diseased 
conditions when menus are provided lor the entrance of the spores into 
the tissue of the plant. The Cladosporium is clearly a saprophyte, and 
no extended studies were made of it. The author gives rather extended 
results of the studies of the Macrosporium, and also discusses the Alter¬ 
naria, which has already been referred to. He has sought to ascertain 
with what forms of potato injury the Macrosporium is associated and 
whether it is possible to produce diseased spots by inoculating healthy 
potato leaves growing under normal conditions with spores taken from 
pure cultures of the fungus. It was clearly ascertained that much of 
the injury caused by this fungus is due to flea-beetle punctures or sim¬ 
ilar injuries, but many spots were found in which no relation could be 
traced to previous insect or other injury. In general it seems to be able 
to attack any plant weakened by whatever cause. In the investigations 
of the second point of inquiry it was shown that the spores are able 
to germinate and infect the healthy living tissues when sown upon it. 
The genetic relationship between Macrosporium and Alternaria is dis- 
eciesed at considerable length. 
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The various methods of preparing Bordeaux mixture were tested dur¬ 
ing the past season, the work being earned out by TV. A, < )rton. The 
value of the different mixtures was tested by means of settlings in a 
4-inch column of the mixture after standing one hour. The impor¬ 
tance of pure inutei ial and proper mixing i ^ cleat ly shown. In all cases 
long-continned and thorough stirring improves the mixture. The best 
method to follow in practice is "to pour the two dilute solutions 
together carefully while stirring, or to pour the diluted sulphate into 
the diluted lime, stirring meanwhile. In this dilution it may be incon¬ 
venient to dilute the sulphate solution with one half the total amount 
of water, in which case two-thirds of the water may be added to the 
lime and onl\ one-third to the sulphate with good results, but tlie 
sulphate should not be more concentrated than this. If obliged to add 
the lime slowly, it is found that adding concentrated lime slowly to 
dilute sulphate gives better results than adding dilute lime slowly to the 
dilute sulphate." 

The disinfection of seed tubers as a pie vend ve ot potato scab was 
investigated, corrosive sublimate solution being used. A general sum¬ 
mary of the results shows that smooth seed taken from a crop having 
more or less scab and planted in clean soil gave a somewhat scabby 
crop, but when disinfected and planted in clean soil gave a perfectly 
clean crop. Very scabby seed washed and disinfected in the same 
way gave a crop slightly scabby, lmt much less so than similar uutreated 
tubers. Smooth tubers disinfected and planted in infected soil pro¬ 
duced a crop considerably freer from scab than where nntreated seed 
tubers were used, but in no case was it entirely free. Treatment of 
tubers, when performed just prior to planting, in all eases retarded 
germination. In no ease was there a gain or loss in the total yield 
which could be attributed to treatment of the seed sufficiently large to 
be of any significance. 

In continuation of the experiments described in the Annual Report 
of the station for 1894, page 109 (E. S. R., S, p. CO), experiments were 
conducted in spraying pears with Bordeaux mixture, with the same 
generally favorable resul ts. 

During the season investigations were conducted on the relative 
amount of smut in oats grown in Vermont and in other States. Sam¬ 
ples of seed were secured from 9 western stations and sown in different 
series. The results are given at length and partially tabulated, show¬ 
ing that there were some conditions which seemed to be favorable to 
the development of smut at the station. This is particularly striking, 
since the previous reports have tended to show that conditions existing 
in Vermont usually tended to diminish the amount of smut. Seventy- 
Jive per cent of the samples sown at the Vermont station showed a 
higher percentage of smut than the same variety sown at the station 
from whence the samples were obtained. The general occurrence of 
oat smut throughout the State is reported upon, and while it appears 
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there i> .some variation from year *to year there was more smut than 
usual in the oat crop throughout the State, and, as usually occurs, the 
highest percentage was found on plants grown from western rather than 
home grown seed. 

The occurrence of onion mildew in Vermont was reported late in 1895, 
and experiments are to he conducted to ascertain the method by which 
the fungus is earned over from year to year and in vliat wa} it infect* 
the plants. Some of the.se experiment*, at the time of the publication 
of the report indicate that the spores are carried over in the soil and 
infect the growing crop in that w. It is f bought probable that the 
collection and burning in autumn of all the leaves from diseased plants 
would prevent the infection of the soil, and that onions could be grown 
a second season with safety. 

A new Micrococcus of potatoes and the parasites of potato 
starch grains, E. ItozE (Compt. E< nth, 12) (1SM>), Xo. 20, pp. 

—The author reports having isolated from tubers of potatoes a 
new micrococcus to which the name Micrococcus delacourhtnns is given. 
The microorganism is from 1.5 to 2 u in diameter, occurs in great abun¬ 
dance, and is considered the cause of a diseased condition called black 
gangrene \tj(ilujrene noire). The epidermis over the diseased areas is 
wrinkled and somewhat brown. The tissue underneath is rather solid 
but of a dark color. If placed under a bell jar and kept moist for a 
few days numerous mucilaginous spherical masses appear which are 
filled with the microorganism. 

Notes are also given on two parasites of starch grains: Amylotrogus 
discoideus and *1. ramulosus , mention of which lias already been made 
(E. S. R., S. p. 007 

In a subsequent note 1 the author mentions the discovery of three 
additional species of Amylotrogus to which the names A. filiform is, 
A. lichnoidcs, and A. r iff iform is have been given. Of these A.filifor- 
mis penetrates the starch grain, as is the case with the first two species 
mentioned in the first reference, while the last two confine their attack 
to the surface. 

Action of certain chemicals on the germination of spores of 
black rot, L. Eavaz and (JL CtTIEAND ^ Compi. Rend., 12,) Xo . 24, 

pp. I^SOWdss; also lice, ticicut., sir. 1 , 7 (ls<7;), Xo. 1 , p. 22 ).—The 
authors have investigated the effects of a large number of chemicals on 
the germination of the spores of the black-rot fungus. The substauces 
were used in solutions of varying strength from 1:1,000 to 1:100,000. 
In general it was found that acidity of cultures favored germination 
while alkalinity, corresponding to 1:10,000 of sutyhuric acid, completely 
checked it. On this account, alkaline solutions have a much greater 
efficiency when applied to plants than acid ones. It was further found 
that copper solutions were less active against the black-rot fungus than 
against mildew, and that zinc had practically the same action as copper. 
Weak solutions of nickel favored the germination of the spores, and 


1 Compt. Rend., 121 <lW>,No. 3„p. 24$. 
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sulphur not only did not have any etVeci upon the uerininatinn of the 
sj»oivs, but when used in combination of copper, it frequently destroyed, 
the efficiency of the copper >alt<. 

Report on practical work of the professor of biology, J. II. 

Patton j Ontario A*jL ColUyt and FFarm h'jrt. I"**-, pp. "-2?, 
ph. 2 ).—A ^pFay calendar is mven for the inject and limans enemies 
of The more important Jruii> and vegetables with tbimula^ for the prep¬ 
aration and directions for tlie application of the insecticides aiul fungi¬ 
cides recommended. 

A report is given of comparative tests of fungicides for the in event ion 
of raspberry anthraenose and the leaf spot of currant and gooseberry, 
Bordeaux mistme, a solution ot copper sulphate, and a solution of cop¬ 
per carbonate being used in tour applications. The disease** in very 
few eases were ohser\ed on tlie tbliage of the sprayed plants, while 
those uusprayed were attacked to a greater or lees extent. 

Botrytis douglasii as an enemy to pine tree cultuxe, ,T. lJu/rxa Eo* Jor^tl. 
nuturH'.yt'tihr„ t ' P *, , Xo. 4, pp. 7 ' ,-l' , th) 1 . 

Bacteriosis of the hemp, \ . Pcuiiox t \ItOptjiaa. 1 I s » , pp. 7"*,-7 '*Sn; ah . tn 
Jour, Jitaj, J Hunt*, s l^Q?, IT, jt. ■*", *.—A ba* 0 r.ul dbea-c ot tLe stem of hemp is 
deta ribed. Tlie oigouiMU clo&elj lestmhlt s Ha* tVo* t wan! in is ami may pro\e iden¬ 
tical w ith it. 

The bacteriosis of mulberry, V. Pnonox * mild. Hal t. und Par, Ally,, > <1^*7 5, 
Xo. l.pp.Pt-l, Notes aic t*i\en on tl.t life lii»toi,\ of Hat leinna niuri, 

A parasitic agaric, 7s. C. < ookt triad. * hunt,, n r, , i. p'»?\. Xo. 34 , j). - sJ? i.— 
Not* s are given of Hyphohma Ja^u nhtrt ibm.il paiatdtic on rlie roots of laspberry 
vanes in Australia. 

On the polymorphism of Sporotriohum, K. IJuulanoeh i Ktr. Ifyivl.. 13 {1897), 
Xo. 74, pp. 37-41, ph. 4 . 

Concerning the causes of potato rots, Think i Ctuibl. Ilakt. it ad Par. Ally., 3 
(1397Xo. 1, pp. 13-11 . 

Potato blights and fungicides, L. 12. Jone^ Ptrmoat s ta. Ilpt.,lS , t\pp.o3,3G ).— 
An abstiact of Bulletin 4U of the station t E. 12., \ pp. i;js, 139). 

Observations on theRhizoctinia of the potato, 13.lb >/r t impt. Pent!., lid (1890), 
Xo.33.pp. Kt 17-1**19 —The disease of potatoes caused by liluzotiutia nolani is some¬ 
times associated with the potato scab caused by (h^pora v cahu ■?, hut is seldom found 
on the early varieties being almost eutirely con lined tn the latter classes. It lias 
been known suicc 1S42, but is iousideietl of little u*al importance, the fungus living 
upon the tuber anil eaasing little loss. Late ban ested potatoes ai c sometinies fonud 
whose surfaces arc dotted with the numerous m lerotia of the fungus. Such tubers 
should not be planted, since the disease through them would be spread to the suc¬ 
ceeding crop. 

Forms of the black rot fungus, A. Tin nli \ Conipt. Jit ml.. U* {I6 f >? U Xo. .7, pp . 
i ~—The author lias iu\ estimated the spring forms of the black lot fungus and 
tinds it is cariied through the winter by masses of sderotia which, upon the return 
of the growing season, develop what he teiuis “imasinn spoies*' through which the 
disease is spread. The perithecia and pyenidia are prod uced in no relative order or 
proportion. 

Ripe rot of grapes, J. Drrorn f < hr on. Ayr. Cant. Ytiitd, 9 \ 1896). Xo*. 1C, pp. oOS- 
009; 33, pp. OJT-tlS? ; and 10 * IS!*?), Xo*. ?, pp, 27S3; 3, pp. 30-0$). —Notes are given 
on Botrytin cintrea with suggestions for its pieventiou. 

On the treatment of stock in vineyards attacked by oldium in 1896, J. 
Ill i ora \ Citron. Ayr. Cant. Yattd , 10 ( lhft? i, Xo. I. pp. lu?-ll(T \.— Tlie author recom¬ 
mends the use of iron sulphate in vuiions forms uiion ^ines that had been attacked 
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tbe p e\i«ms year by oidium. It may be applied in the form of strong solutions, 
oi mixtures of lime and iron sulphate. Early and thorough applications are urged. 
Formulas tor making the different solutions are given together with detailed instruc¬ 
tions 101 their application. 

Tne smuts of cereals {Her. My col., 10 {189?), So. 14, pp. 45-48). 

A study of the Kansas Ustilagiaeae, especially with reference to their ger¬ 
mination, J. B. S. Norton Trans. St. Louis Acad. Sri., 7 ( 1896), So. 10, pp. 4*0-*41, 
ph. 7).—Studies are gix eu of 22 species of Tstilago, 3 of Entyloma, 4 of Tilletia, 1 of 
Boussausia, 2 of Soiospoium, and 1 of Uroe.x stis. 

Which rust is ravaging the Australian wheat crop ? J. Eriksson {Kgl Landt. 
Akad. Han til.,{lS9n). X<t. 4, pp. 261-461). —The authoi concludes that the crop is 
rax aged by black rust and brown rust but not by yellow rust. 

The “blaasrost” ^Periderxaium strobi) on pine trees, J. Eriksson ( Kgl. Landt. 
Alad.Handh, 35 (ISM), So. 4. pp. *40-458). 

On the biology of some fungi, L. Matri’CIR >t {Iter. yen. Bot0 {1807). So. 99, 
pp. 81-104.pl. l.Jige. r<). 

Fungus diseases, F. C. Harrison i Ontario Jgl College and Lxptl. Tam Ppt. 1895 , 
pp. 187, ISs.fig.l .—linef notes, are given on rose mildew and carnation rust, for the 
prexentiou of which the use of iimmoniacal copper carbonate or potassinm snlphid 
is ietoinmended. 

Notes on certain plant diseases in Tennessee, S. M. Bain < Tennessee Sta. Ppt. 
1896 , pp. l‘j-19 —Poptilm notes are given on the occnirence, distribution, and sug¬ 
gested lemedies tor diseases of apple, peach, plum, iherry, pear, laspberry, black- 
beiry, and sti a wherry. 

Plant diseases observed in 1894 and 1895 ( Itdat. Itiht. Jgron , Sad Paulo , 7-& 
{1806pp. 519 -UOk— Studies haxe been made of potato lot due to Pkytophthora 
in/eAans, a borer v Cemwbtoma eoffteUum ), a leaf disease of coffee due to Alter naria 
sp., and a mildew of coffee and a disease of coffee probably due to nematodes 
lDiplogaster susptcius). Sugar-cane borers xvere also ins estigated. 

Spraying, A. H. Benson {Queensland Dept. Ayr. Bui. 13, 2d ser., pp. 12). —Popular 
notes are gixen on insect and fungus pests of fruits and plants, and formulas for the 
preparation of iungicides and insecticides, with directions lor their practical 
application. 

Spraying fruit for scab and rot { Canadian Hort ., 20 1 1897), So. 5, p. IS?, fig. 1). 

On the preparation of Bordeaux mixture, L. Begrelly {Prog. Agr. et. Fit, 
21 {1891 1, An. 17, pp. 508, 5u0,fig . 1). 

On the preparation of copper solutions, L. Peoiiully {Prog. Agr. et. Tit, 27 
{1801 s, So. 15. pp. 447-451). —Formulas are gixen for the preparation of various copper 
fungicides. 

The treatment of mildew and black rot in 1897, L. Deurully \ Prog. Agr. et 
Jit., 27 {1807 ),So.li. pp. 410-415). —Biiections and formulas are given for the use ot 
frmgicitles against these diseases of giapes. 

Report of the botanist, A. G. Selby {Ohio Sta. Rpt. 1890 , pp. XXXril-XL ).—A 
brief report is given of the investigations conducted during the year, most of xxhioh 
have been in the stnd> of x r aiious fungus diseases of plants. Brief notes are also 
given reflating to some of the more troublesome weeds of the State and suggestions 
given tor legislation needed. 


ENTOMOLOGY. 

Experiments in beekeeping, O. J. Loweet (Vermont Sta. Bpt. 
1395, pp. 146-148 )—A brief report is given of 7 experiments, a con¬ 
tinuation of a series begun in 1894 and described in tbe Annual Report 
of the station for 185)4 (E. S. R„ 8, p. 63). Xo difference appeared to 
result from tbe use of different sized frames and divisible brood cham¬ 
bers for building np in the spring and for the production of honey, 



ENTOMOLOGY. 


997 


either as regards amount or quality. Stimulative spring feeding in 
the latitude of Vermont was positively injurious, bringing about spring 
dwindling, etc. Bees will use bits and scraps of wax in comb construc¬ 
tion during the honey flow. The Langdon non s warmer proved a fail¬ 
ure as far as preventing any desire to swarm. Bees will apparently 
swarm without drones in the hive, although a large number of drones 
in a hive may hasten swarming. Atrial of 3 samples of comb founda¬ 
tion—made by different mills and presses—u as made, with the result 
that samples of the honey made on them could not be distinguished in 
any way by the committee testing the matter at the Vermont Bee¬ 
keepers’ Association at its January meeting, 1300. The results of an 
experiment with 2 hives after a new model were not conclusive, although 
the model has been thus far satisfactory. According to this model 
hives are made with compartments in front of the brood chamber, 
each containing 2 wide frames holding 8 1-lb. boxes. They have a 
super covering the entire nest, holding 3 1-lb. boxes. They also con¬ 
tain 8 Langstrotli frames and 1 division board. A partition between 
the brood nest and front chamber was made of half-inch lumber with 
strips of i>erforated metal to allow the bees to pass through. 

Report of the apiculturist, It. F. Holtermann i Ontario AgL Col¬ 
lege andExptl. Farm IlpU 1 ^9 J, pp. 2S3-2/J2, Jigs, ih—The author describes 
in detail a number of experiments relating to wintering, feeding, comb 
foundation, and 5-banded Italian bees. 

Relative to wintering, it is said it has been his custom to winter in 
a cellar, and that the loss sustained from this mode of wintering has 
averaged between 3 and 1 per cent. From his experiments he con¬ 
cludes that it will not pay to extract honey from hives with a view to 
making a profit, and then supply the bees with sirup for wintering. 

Relative to comb foundation, it was found that bees prefer the heavier 
kinds, and that when supplied with a flat-bottom sort it is changed to 
natural foundation. 

Rotes on tobacco worms from observations made in 1896, 

H. G ARMAN [Kentucky St a. Bui. 66, pp. 6-33, Jigs. 4 ).—The author 
discusses experiments performed to determine the relative value of 
Paris-green solutions ranging from 1 lb. in 40 gal. to 1 lb. in 150 gal. 
of water, with reference to the age of tobacco worms. The experiments 
were divided into 3 series, and in each 3 small and 3 large worms were 
employed for each strength of solution used, or 18 worms (not includ¬ 
ing an equal number of u check ^ worms) in ail, for every strength of 
the poison. The whole number of worms, including checks, used in the 
experiments was 232. 

The experiments resulted in confirming a conclusion previously 
reached, namely, that small worms are killed more readily than large 
ones. In the case of the weak solutions the average length of life of 
the worms after treatment was 4.43 days for the small worms and 
12.33 days for the large ones. The time required to kill the worms 
increased inversely as the strength of the solution. Making a practical 
639—Ro. 11-5 
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application of tlio results, lie farther states that weak solutions will 
serve for small worms. The results of the experiments are shown in 
detail in 3 tables. 

The subject of worms found on drying tobacco is then briefly dis. 
cussed, after which the author considers the subject of the two tobacco 
worms. Plilegethontius Carolina and 1\ cehus, and their distribution. P m 
celt us, it is claimed, is a northern worm, although the moth, being a 
strong flyer, is often found far fiom its proper territory; which fact 
accounts for its being listed by systematists, along with the southern 
form, as distributed throughout the United States. 

Relative to the variations found in the color of tobacco worms, he 
thinks differences in the quality of food an insufficient explanation, 
and advances the supposition that they are due largely to tempera¬ 
ture. In support of this he instances the fact observed by himself 
that the flowers of the broom rape are pale in the hot July and August 
period of the year, and of a decided blue color during early spring and 
in September. 

As to parasites he states that Apanteles congregatus is the most com¬ 
mon Kentucky form. Other enemies of the worm noted are Triclw - 
gramma prctiosa . Telenomus sphingis , JSturmia inquinata , the fungi, 
Empusa griflli and SporotricJium globuli/erum , and the common skunk, 
Mephitis meplntica . 

Referring to the literature upon the worms, the author points out that 
Harris's figure, which has been reproduced in many places as P . celeus , 
represents in reality the larva of P. Carolina; while Harris’s figure, 
explained as the larva of the southern worm, represents the young of 
the northern species. 

Notes on several tobacco insects and on two imperfectly 
known diseases of tobacco, H. Gasman (Kentucky St a. Bui. 6o\ pp. 
63-3 '). —The author notes the spined tobacco bug ( Euschistus variola - 
rim), the corn root worm, the corn worm (Heliothis armigera ), and the 
tobacco bud worm (H. rhexia ), as doing considerable damage, and Sco- 
lopdrella immaculata and Japyx subterraneus as being the probable 
cause of certain dwarfing noticed in tobacco plants. This is the first 
time these insects have been charged with injuries of this sort. Previ¬ 
ously they have been supposed to feed on dead vegetable matter. 

Report of the entomologist, F. ML Webster (Ohio Sta. Iipt . 1^96, 
pp. 6*2-36 ).—The author states that during the months of June and 
August from 1,200 to 1,500 packages of the Muscardine fungus were 
sent out by himself and assistant to farmers and that a personal inspec¬ 
tion was made of the areas supplied. In the winter months the out¬ 
breaks of the San Jose scale were studied. During the year material 
was collected for an annotated list of the beneficial Hymenopteraof the 
State. 

The insects reported as injurious during the year, besides the San 
Jos£ scale and the chinch bug, are the army worm ( Leucania unipuncta), 
the oankerworm (Anisopteryx rernata ), the grasshopper (Afcla noplus 
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hir Hint tin ), the harlequin cabbage bug Muryantia histrionira . tbe 
bagworm Thyridoptiryx t planum form i\ , the asparagus l)eetle ('rio~ 
ceris nspnrnyi , the leaf miner Odunhdn dorsalis , Saptrda Candida* 
Disonycha frianytdar/s. white ant> Tt mus liaripn s , Yahjus vannlicula - 
a minute capsdd HnHiras hraetatv* , an under ermine* l ^pecie> of 
Myzoealiis. ami the grape root worm Fid in ntieidn . 

Tbe army worm was seaieely a geneuil pest. Tbe hailetjuin cab¬ 
bage hue* continues to increase along tlie southern bolder of the State. 
Tbe asparagus beetle is spreading west w aid across the State. Tbe 
ravages of tbe grape root worm along Lake Erie seem to be on tbe 
decline, though it is still a pest. The decline is attributed largely to 
tbe egg parasite t Brachystiehta Jidta », which bus greatly increased 
within tbe past 2 years. Tbe mite \ Heteropus nntricosas) is noted as 
an ally of tbe egg parasite. 

Instructions in spraying, J. II. Panton * Ontario AyL College and 
ExptL Farm Did. //*3, 1 s o', pp. l~.jiys m 11 .—In this popular bulletin 
tbe subject of spraying is very concisely treated. The solutions recom¬ 
mended are first described and then their application to the apple, plum, 
pear, peach, elieny, grape, raspberry, currant gooseberry, tomato, 
potato, cabbage, and strawberry is tersely noted. Then follow brief 
descriptions and notes as to remedies against tbe following insects and 
injurious fungi: Tent caterpillars \CUsioenmpn amtriruna and ( \ xyb 
ratten)* tbe codling moth it'nrpocnpsa pomonella'. cankerworms (JL«fs- 
opteryx vernnta and *1. ponataria ? oyster shell bark louse (Mytilnspis 
pomontm), tbe i»car tree slug \Eriorampa errant t, plum eurculio ( Cono- 
traeheluH nenuphar ), the currant worm (Xentatws rihesii), tbe grapevine 
beetle [Haitian rhniyhea f, tbe round beaded borer ( Saperda Candida ), 
tbe flat beaded borer * ('hrysohothris femoratn ). tlie bud moth ( Tmetoecra 
aetllnnau tbe grape leaf hopper ( Erythronrura ritis ), the red spider 
(Teiranychits telarium , and plant lice » Aphid;**), apple spot ( Fusicla - 
diiun deudritieum), leaf spot < Entomosporium muculutum ), brown rot 
(Monilia fructigeua). autbracnose < Ginosporium renetmn). leaf blight or 
sun burn < Splat n Un fray aria j. powdery mildew' (SpJuv rot keen mors-uvw) 
and the potato blight K Fhyiophtliora inftstans). 

The solutions recommended are Bordeaux mixtm e, made of 4 lbs. 
copper sulphate, 4 lbs. lime, and 40 gal. of water; ammoniacal eoi>per 
carbonate solution, made of 1 oz. of copper carbonate, 10 gal. water, 
and sufficient ammonia to dissolve the carbonate; Paris green mixture, 
composed of 1 lb. Paris green and from 200 to 000 gal. of water; pyre- 
thrum mixture, made of 1 oz. of the fresh powder and 4 gal. of water; 
kerosene emulsion, made of J lb. hard soap or 1 qt. soft soap, 1 gal. 
boiling soft water, and 2 gal. kerosene. Appended are tbe following cau¬ 
tions: (1) To use tbe ammoniacal eopi>er carbonate solution when there 
is danger of disfiguring the fruit with the Bordeaux mixture; (2) it is 
best to use an insectide and fungicide in combination and begin as soon 
as the buds begin to swell and again when the leaves appear, and then 
continue at intervals of 10 or 13 days until the trees have been sprayed 
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3 to 5 times (in rainy seasons more spraying would be required than 
in thy ones); (3) in no case spray when the trees are in bloom, but 
always immediately after. 

Paris gTeen is generally recommended as an insecticide. In the case 
of the red spider the remedy recommended is that of spraying with 
clear water and keeping the atmosphere about the plants moist. 

Liquid Paris green, F. C. Harrison {Ontario Agl. College and Exptl 
Farm Itpt. 1805, pp. ISO, IV).—A report is given of a test of this 
material, which is said to be a waste product obtained in the manufac¬ 
ture of Paris green, and contains a considerable quantity of free acid. 
The mixture was spiayed upon tomato plants in strengths varying from 
1 part of the insecticide to from 15 to 100 parts of water, and in every 
case the plants were more or less injured. The solutions were neutral¬ 
ized by the addition of lime, and when used in this form, 1 part of the 
liquid Paris green and lime to 50 parts or more of water, no injury was 
done the plants. 

The use of the liquid Paris green in strengths of 1 part to 10, 50, 00, 
and 75 parts of water burned the foliage of apple trees badly. 

The effect of the mixture upon the forest tent caterpillar was tested, 
and it was found that in strengths of 1 part to 100 parts of water it 
was very efficient in destroying this caterpillar. 

Natural history of the bee, Apiphile (L*Ajiicultcur, i 0 (1S9G), Xo. 12, pp. 47S-I42, 
figs. 9). —The authoi continues here his popular treatise upon the hee. In this num¬ 
ber he discusses the functions of the worker. These are the construction of comb, 
the rearing of .\oung, the gathering of honey, pollen, propolis, and water, and the 
rearing of queens. Then he discusses the subject of fertile workers, and the habits 
of bees in general. The figures illustrate the forms of comb, eggs, lame in the 
comb, and covered honey cells. 

Species and varieties of the honeybee and her position in the animal king¬ 
dom, A. Gale {Agl. (las. X. S. Waits, 7 (1S96), Xo. 11, pp. 8US17,pl8. 2). 

Wintering, R. Pinzot (7/ Apiculteur, 40 (1S9G), Xo. It, pp. 429-158). —The author 
continues the discussion of the subject of wintering, and brings out the fact that for 
successful wintering there are necessary (1) strong colonies; (2) sufficient stores; and 
l3) a hygienic lii\ e. These subjects he takes up more or less in detail aud endeavors 
to show how one may distinguish a sufficiently strong colony, and whether or not 
there are sufficient provisions. For the ordinary frame hives he thinks there should 
he 15 kilos of provisions, although a colony might be winteied upon 12. 

Relative to the hive he says it should he constructed of such material and he m 
such a form as to allow the escape of vapors and deleterious gases, while at the same 
time conser\ iug the heat aud protecting the bees from too rapid temperature vhanges. 
Ventilation, he thinks, should be at the bottom. 

Wintering, A. Man.ieau (V Apiculteur, 41 ( 1897), Xo . 1, pp. 7-12 ).— The author con¬ 
tinues the discussion of this subject between Pinzot and Devauehelle. He summa¬ 
rizes the opinions of both and gives his own. Along with Devauehelle ho is inclined 
to the opinion that the deleterioas vapors of the hive should be gotten rid of at the 
top rather than at the bottom. 

The management of section hives so as to prevent natural swarming, A. 
Pixzor {L 1 Apiculteur, 41 ( 1S97 ), Xo. 2, pp. JS-oG). 

The Union hive, F. Jules {V Apiculteur, 4111897), Xo. 1, pp. 1G-19). —The author 
describes a hive in the construction of which he has endeavored to combine the ver¬ 
tical and horizontal systems. The hive is of sufficient si/e to allow of 25 irames, or 
of 24 frames and a partition. Dividing it into two parts by the partition, one is 
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able to build up ■s ertieally ai.il by ivium in** the partition one ha^ the horizontal sys¬ 
tem. To provide against the effect^ of rapid atmospLeiie change-*, tlie walk of the 
hive.s are < oustrncted doable so that thcie i* a "pace of In millimeters of neutral air 
between tin* two walls. 

How the swarm is suspended, Bornunois V Jpifnltt nr. 41 15X1 . Xo. 1. pp. 
Cl, 5 .—The author endeavors to show that the pheiiom* non of a large swarm of 
bees being suspended from a limb or other ob : e« t by a few bt e> i*. to be explained by 
the action of the atmosphere upon the small dkks at the end of the beeV feet tend to 
produce small aeuums. 

The adult age of workers, Martin V ApicAieur. 41 \ I s r *?\. Xo. J. pp. 18-51 ,.— 
The author oppose^ the common belief that the workers attain their adult state live 
days after emerging, and -dates thar he is able to show that they (lo not become fully 
mature until the lapse of seven days. 

Increasing hives by artificial swarming and by increasing brood as a means 
of preventing natural swarming, R. Pinzot VApinilttnr, 41 \1591), Xo. 1. pp. 
50--X). 

The cattle tick, C. Fuller Agl. (ntz. X. 8. JVai **, 1 \ 18*^ . Xn. 11, pp. ? *,0-187, 
pi8.5. jigs.. —This dis( uss* s the cattle tick i Ixude > baris i, its geographical distribu¬ 
tion, life history, and the diseases ennsed by it, as well as the measures to be 
employed against it. whether by removal of the ticks, by inoenlation, or otherwise. 

The Mexican cotton-boll weevil (Anthonomus grandis Boh. >, L. O. Howard 
{ V. S. Iitpt. Afjr., DiriAon of F.nhuuologg ( 7r<. 0. id wr„ pp. fig*. —This biiefly 
describes Anthonomus grandi s. its distribution, what little is known concerning its 
life history, aud its etleet upon the cotton plant. The common names of the moth 
are noted and the caution given not to confound it with what is known in the North 
as the “sharpshooter." A eonfusion of names bus arisen from the fact that in the 
South any insect that pun< tures cotton bolls is given this na ne. A map shows the 
distribution of the weevil m northern Mexico and southern Texas. Hand picking 
the bolls while cotton picking is suggested as the best known method of getting rid 
of the pest. 

Fluted scale (Icerya purchasi), P. H. Bolin ( Florida Sta.Rpt. lS98.pp.5n-52 ).— 
The life history and tlie ravages done by this insect are very briefly noted. Pulrer- 
vtnia innumerabilis is noted as being often mistaken for it. 

The San Jos6 or pernicious scale, A. D. ITopkixs ( TTent Virginia Farm Reporter. 
5 \1S97\, Xo. 3-4, pp. 84-SH\. —A paper lead before the West Virginia State Horticul¬ 
tural Society, January 26, 1 n 97, in which the subject is considered generally and 
the fear expressed that the ius<*ct may become generally injurious throughout the 
Mississippi basin and all areas w hhin the austral life /one. The remedy of grubbing 
out infected stock and burning is recommended. 

San Job€ scale parasite, P. H. Rolfs {Florida Sta. Rpt . 1890, pp. 40, 50). —A 
fungus parasite was discovered during the year affecting this scale. Specimens of 
it were distributed to places where it was not found, with the result that healthy 
scales liecame diseased. 

The occurrence of Fidonia piniaria, IV, Knatth (Forstl. mtfurtc. Ztschr., *i {1897), 
Xo. 4, pp. 1*15-172 ).—Observations on clearing ground of pupa* by means of swine, 
etc., and on the parasitism of the pupa* of this insect. 

The Chilean cochineal, 33, V. Mayet 1 Prog. Agv. et Fit ,, 14 {1897), Xo. 11, pp. 319- 
8?5. pi. 1 ).—The different forms of the insect (Margarodeb rilium) from the egg to the 
adult are discussed. 

An enemy of narcissus and amaryllis, J. <4. Jack t Garden and Fort si, 10 (1897), 
Xo. 47S, pp . 154-153, jig. 1). —A description of (Aferodon egnestris) the narcissus fly, 
and its mode of attacking the plant is given. Historically it is traced back to a 
description by Reaumur. The figure illustrates the mode of damage to the bulb and 
the life history and certain destructive peculiarities of the fly. 

The codling moth, M. V. Slinuurund (Garden and Forest, in (1897), Xo. 463< 
pp.5S.59 ).—An abstract of an address at the meeting of the Western New York 
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Horticultural Society. Several of the common insecticides are more or less generally 
discussed. 

Attacks of May bugs (Melolontha vulgaris) during the summer of 1896, V. 
Bergson (Landmansblade, JO (1896^, pp. 572-574). 

Description of the structural characters of the larvae of Sabine fusca, with 
notes on the four known larvae of Sabine, H. G. Dyaji ( Canadian Ent., 29 (1697), 
Xo. 4, pp. 77,78). 

Two new species of beetles of the Tenebrionid genus Bchocerus, F. H. Chit¬ 
tenden (Proc. V. 8. Xat . Mu*., 18 (1898), pp. 70,80).-—' The species arc Echocerus (Un- 
tiger and E. recur rain*. 

Cockohafers and white grubs, G. Battancik>n ( Prog. Agr. el Fit, 14 (1897), Xo. 11, 
pp. 8 >6-828 )*—Petroleum, tobacco, and carbon bisnlphid tire mentioned as remedies. 

Insect enemies of the grapevine, L. Bruner ( Xebraslca State Port. Soc. Jipt. 1805, 
pp.6S-11i?,Jlg.l).— This discusses 19 species of Orthoptera, 12 of Heteroptera, 35 of 
Homoptera, 36 of Coleoptera, 37 of Lepidoptera, 4 of Hymenoptera, and 3 of Diptera. 

Revision of the North American Empidae, a family of two-winged insects, 
D. \V. (’ooriLLETT {Proc. V. S. Xat. Mtts., IS (1S95), pp. 887-440).—The new genera 
Ncoplasta, Empimorpha, Neocota, and Enliybus, and 66 new species are described. 

Forest moths that have become orchard and garden pests, W. W. Froggatt, 
(Jgl. Oaz. X. 8. TTale% 7 (1S0G), Xo. 11, pp. 757-750, pis. J). —Discusses the painted 
acacia moth {Ttia anarloidts) and the gray-streaked moth (Prodenia lit torn!is). 

Remarks on the synonymy of some North American Scolytid beetles, W. 
EiUHUOBT (Proc. V. S. Xat. Mas., 18 {1S95), pp. 605-010 ).—Discusses species of 
Hylastes, Phlu*osinus, Hypothenemus, Pityophthoms, and Xyleborus. 

Synonymical and descriptive notes on North American Orthoptera, S. H. 
Sr r t>der ( Canadian Ent29 (1807), Xo.-f, pp. 72-70). 

The Coleoptera of Canada: XX. The Chrysomelidse of Ontario and Que¬ 
bec. Tribe IX—O-alerucini (subtribe Halticini), H. F. Wickham ( Canadian Ent., 
09 (1897), No. 2, pp. 20-37, Jigs. 5). 

The Coleoptera of Canada: XXII. The Cerambycidse of Ontario and Quebec, 
H. F. Wickham ( Canadian Ent., 20 (1807), Xo. 4,pp. 81-8S,Jig8.3). 

Catalogue of the phytophagous and parasitic Hymenoptera of Vancouver 
Island, W. II. Harrington (Canadian Ent., 20 (1897), Xo.0, pp. 43-47). 

On some reared parasitic hymenopterous insects from Ceylon, L. O, Howard 
and W. H. Ashmkad (Proc. 77. S. Xat . Mus., 18 (1805), pp. 088-648). —Four new genera 
and 23 new species are described. 

The insects of the meadows, V. Mayet (Prog. Agr. et Tit., 14 (1897) Xo. 1 , pp. 
05r-f7).~ This number considers the “nigger” ( Colaspidema atrum), its history, life 
history, and means of dealing with it. 

Report on economic entomology for the year 1896, G. H. Carpenter (Reprinted 
from the Report of the Council of ike Royal Dublin Soe.for 1896, pp. 81-95, Jigs. 20 ).— 
This gives a brief report on the occurrence and the means of riddance of some 22 
common garden insects. 

Injurious insects, Brocchi (Paris, 1896, pp. 15, pi. 1; see Nature novitates, 1897, 
No. 5, p. 162). —A report on the observations made in 1895 at the entomological sta¬ 
tion of Paris. 

Brief notes on the more injurious insects of the year, A. L. Quaintancr 
(Florida Ft*. Rpt 1896, pp. 57-59 ).—This is a briefly annotated list including Mar* 
garunia hgalinate, M. ritidalie, Prodenia commelinav, Laphygma longiptrda, Ueliotkis 
SPMipera, PMegethonUas Carolina, Endamns protons, Aleurodee rtiborum, Cicadula exitiosa , 
JJiairoiepkmla Jlatioeps, Rapk iff aster hi laris, Leptoglossus pbyllopus, Aphis brasHoa', A. 
goaMjfppii, ftt*d Schistocerem amerioana. 

Report cm practical work of the professor of biology, J. H. Panton (Ontario 
i|l tts&ege and JSrpth Farm Rpt. 1895, pp. 14-18, pi. I).—Brief notes are given on 
blfofctr booties, plum scales, oyster-shell bark louse, and the use of funnel shaped 
t fhr trapping codling moths. 
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Report of the entomologist, C. M. Weed (Xetc Hampshire Sia. Bui. 40, pp. 89-94, 
figs. 4 ).—The author states that the season of 1896 was remarkable for a continuance 
of the attack of the American tent caterpillar and an invasion by the army worm, 
the former of which was noted in Bulletin 38 of the station (E. S, R., 8, p. 613) and 
the latter in Bulletin 39 ' E. S. R., 8, p. 009). Besides this, the cnnkeTworm, the cod¬ 
ling moth, the apple maggot, the white grub, and the May beetle were somewhat 
injnrions. The author passes briefly over the life history of the last and recom¬ 
mends that parent beetles be destroyed by a spray of London purple or Paris green. 
The cabbage root maggot (Anthomyia brawirti) is also noted as doing some damage. 
Cutworms are also noted. 

Report of the entomologist, G. II. Perkins ( Vermont St a. Itpt. 189.7, pp. 11H-147, 
figs. 13 ).—An almost entirely compiled account of the apple m.vjjot (Try pet a pomo- 
nilla), tent caterpillar, wlreworm, grasshopper, army worm, bnd moth, chinch bug, 
and cutworms. 

Phylloxera, A. P. Bayne {California Sia. Bpt. TUicult. Worl\ 1S87-93,pp.073-378 ).— 
The author answers the question What book on the Phylloxera shall I read, and 
where shall I get it V' often asked of the station by farmers, by saying that there is 
no complete work on the subject in English. The most comx>lete part of the litera- 
tnre, he thinks, is tlfat treating of resistant vines. Ho speaks briefly on tbe subject 
of the original home of the insect and its introduction into California, and then con¬ 
siders the subject of its California history, answering charges made against experi¬ 
mentation." and pointing out that the prediction (made when the subject was new) 
that the insect would spread and not become localized has been verified. The rea¬ 
son for the slow spread of the insect in California is attributed chiefly to the rarity 
of the winged form. 

Destruction of the grapevine leaf beetle with pyrethram, L. Degroxy 
(Prog. Agr. *t 77/., 14 (1897). Xo*. 13. pp. 37.7-377; 14, pp. 407, fOSn.—The author dis¬ 
cusses several methods of destroying this beetle (Oraptodera ampelophaga), such as 
mixing pyretliruin with copper spraying solutions at the rate of 1 to kg. of the 
former to 600 hectoliters of the latter, and mixtures of 1 part of pyrethmm and 4 
parts by weight of sulphur. The most thorough method is to employ the first of 
these and then to gather the leaves to destroy the larva* that can not he reached by 
the spray. A letter is quoted which states that good results were obtained by the use 
of a mixture of lime and pyxethrum in the proportions of 2.75 kg. of the former to 
0.25 kg. of the latter. The editor also states that a decoction of equal parts of 
^wxMi/i amara and Delphinium staphysagria has been successfully employed. 

Destruction of the grapevine leaf beetle by means of a decoction of tobacco, 
L. Degruixy (Prog. Agr. rt Fit., 14(1897Xo. 16, p. 474 ).—A letter is quoted which 
states that a solution of tobacco mode of liters of the juice of tobacco and 100 
liters of water has been used with success. 

A new powder distributing apparatus, L. P. be la Bathe (Prog. Agr. et lit ., 
14 (1897), Xo. 8 , pp. 370-831, figs. 3 ).—The apparatus is a cylinder provided with a 
bellows at the top, a lever for working the same, a flexible tube from the bottom 
for directing the powder, and with straps for fastening to the hack of the worker. 
A device in the bottom of the cylinder and a tube from the bellows regulate the 
u feeding ^ of the powder and prevent the distributing tube from becoming clogged. 
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'Commercial feeds, J. L. Hills and B. O. White (Vermont Sta . 
BpU 1895 , pp. 44-56). —Analyses (food and fertilizing ingredients) are 
given of the following commercial feeding stuffs: Animal meal, Atlas 
gluten meal, buckwheat flour, corn meal, com and oats, corn oil cake, 
cotton-seed bran, cotton-seed meal, dairy feed, flour (Red Bog), graham 
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flour, Chicago gluten meal, Davenport gluten meal, Golden gluten 
meal, King gluten meal, Buffalo gluten feed, hominy food, India wheat 
hulls, India wheat meal, old and new process linseed meal, Ohicago 
maize food, mixed feed, ground oats, oat middlings, rye, rye meal, rye 
and India meal, wheat bran, wheat food, wheat meal, wheat middlings, 
cream gluten feed, and horse food. In many cases the cost of the feed¬ 
ing stuffs is also given. Analyses of several of these feeds will be 
found in the following table: 

Analyses of commert ial feeds. 


i 

1 

Water. | 

( Protein. 

Ether 

extract 

Nitrogen 1 
free 1 
extract. 

Crude 

fiber. 

Ash. 


Per cent 

Per cent. 

Percent 

Per cent 

Percent 

Per cent. 

Buckwheat flour... 

13.58 

7.21 

0 60 

77 30 , 

0 40 I 

1 0.91 

Coni oilcake. 

9.54 

| 22 66 

15 53 

40 83 

7.78 | 

1 3.66 

Cotton seed bran. 

i 11.56 

I 12.38 

4 50 

41.32 l 

26.92 

3 82 

Graham flour . 

1 12 30 

12 26 

1 65 

70.64 

1.33 

1 76 

India wheat bulla. 1 

1 11.95 

2 71 

06 

1 34 00 

49.13 

2 15 

Bje meal. 

12 50 

11.60 

| 2 20 

69.82 

2.14 

1.74 


The cost of tlie nutrients, fertilizer value of tlie different feeds, and 
their economical purchase are discussed. In the authors 7 opinion, the 
average goods offered for sale in Vermont during 1895 were up to the 
standard. 

Tests of methods of preparing and feeding com fodder, H. J. 

Pattebson {Maryland Sta . Bui. 41 , pp. 125-140 ).—Experiments were 
made with cattle to determine the feeding value and digestibility of 
shredded corn fodder prepared in different ways, and the digestibility 
of bran. The comparative value of cotton-seed hulls and other feeding 
stuffs is discussed. 

Feeding experiments with coirs .—A test was made with 2 lots of 4 and 
5 cows, respectively, to determine the relative waste in feeding dry 
shredded corn fodder and grain separately, and wet shredded corn 
fodder and grain mixed. Tlie test was divided into 2 periods of 32 
and 25 days. In the first period lot 1 was fed a daily ration of 41 lbs. 
of com fodder and 10 lbs. of a grain ration, consisting of equal parts 
of corn and corn-and-cob meal, wheat bran, and King gluten meal. 
The ration was fed dry and the corn fodder was fed separately. Lot 2 
was fed the same ration wet and thoroughly mixed. In the second 
period the rations were reversed and the corn fodder was increased to 
4& lbs. The uneaten residue was weighed in each case. 

It was found that when the corn fodder and grain were fed separately 
and dry 13 per cent of the total amount of com fodder was wasted. 
When they were thoroughly mixed and fed wet only 7.3 per cent was 
wasted* 

A test was made with 11 cows to determine the effect on milk yield 
and gains in weight, of feeding com fodder and grain in the same man> 
ner an in the previous experiment. Each ration was fed for 25 days. 
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total milk yield was 3.709 lbs., when mixed and wet the total milk yield 
was 3,754.5 lbs., a small gain in favor of tlie latter method of feeding, 
which also resulted in somewhat larger gains in weight. 

Digestion experiments with steers .—Experiments were made with 4 
grade Shorthorn steers to determine the digestibility of shredded corn 
fodder and wheat bran fed in different ways. The methods followed 
were essentially the same as those nsed in previous tests reported in 
Bulletin 20 of the station (E. S. It., 5, p. 00 >. After a preliminary period 
of from 5 to 12 days duration, the digestion experiment proper lasted G 
days. The composition of the corn fodder And the wheat bran is given. 
The coefficients of digestibility obtained in each case were us follows: 

CoifficUnis of dig*httbility of shredded corn foddt r and uluat bran fid to stet rt>. 



T>ry 
matter. 

Pioti in. 

Fat 

Xirroto u- 
iree 
extract. 

t 'rude 
tilier. 

Ash. 

Shredded com fodder, ted dry 

Ter ci nt. 

Vi r ^ at 

Pt / a ttt. 

Pt r ct nt 

i*< r cmt. 

Perctnt 

SteerS. 

57. *17 

41. W 

72. 

55 67 

64 W 

o> 44 

Steer 4. 

58. 14 

,»7 itf) 

71 00 

55 0 t 

64 *12 

24. 82 

Average for 2 steel a. 

Shredded corn fodder fed wer: 

56.75 

39 Ml 

72.24 

55 . :tr» 

1 

04.57 

| 

28.61 

Steer 1. 

61.84 

30.00 

75 66 

01.40 

68.95 

34.68 

Stwr 2. 

59.09 

3 5 f»j 

72 70 

57 1K» 

70. 30 

25. IS 

Avorace for 2 hteers. 

6 >.40 

30 4k 

71 lb 

69 22 

69.64 

29.90 

Shredded corn 1 odder and wheat brail, 
fed RLtmlately and dry: 

Stet rJ. 

01.45 

76 23 

60.06 

64.30 

57.1*1 

28.0C 

Steer 4. 

50. US 

60. 7b 

GO ui 

50.72 

41.07 

22 56 

Average tor 2 steel a. 

58 74 

7U 00 

6h 41 

02 05 

51.05 

25.2c 

Dry ahreddcdcorn todder andmoiatened 
wheat bran: 

Steer 1. 

55 15 

68.46 

65.01 

59.34 

48.53 

12.44 

Steer 2. 

05,05 

71.48 

73.96 

67.55 

61.90 1 

| 32.56 

Average for 2 steers .. 

60.10 

69 07 

69.64 

62 93 

05,22 

12.50 

Shredded corn fodder and wheat bran, 
mixed and wet t 







Steer 1. 

62 <3 

73. 08 

67.41 

06.81 

5T.76 

33.08 

Steer 2. 

63.44 

75 29 

71.78 

67.92 

54. 06 

25,63 

Steer 8. 

61 25 

70 05 

63.24 

S4.96 

57.59 

28.54 

Steer 4. 

65.62 

76 60 

80.26 

66.84 

I 59.25 : 

42.0L 

Average for 4 steers. 

63. IS 

73. 78 

68 17 

66.63 

55.07 

' 32.29 


The bran used in this experiment was western bran. The com]>osi- 
tion and digestibility of old-process eastern wheat bran is quoted for 
comparison. 

"The wetting of the fodder when fed alone, and also when fed with grain, made 
it more digestible. The method of feeding the ration a* a * mixed feed’ gave a 
larger percentage of digestible matter than any of the methods tested. From these 
facts it is safe to Bay that the method of making a mixed feed of a ration is the best 
method to adopt in order to have the most complete consnmption and the best 
returns for the food consumed. 

"The results of the digestion experiment show western wheat bran to he far better 
than commonly supposed, and also that it is nearly as digestible as old process bran.*’ 

During 14 days 2 of the steers were fed the dry corn fodder and bran 
separately and two received the ration mixed and wet. The amount of 
water consumed and food wasted was recorded in each case. Less food 
was wasted when the second method of feeding was followed. Prac¬ 
tically the same amounts of food and water were consumed in each case. 

The composition and digestibility of cotton-seed hulls are given and 
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compared with that of other common feeding staffs. The author states 
that -‘cotton-seed hulls have less food value than corn fodder and much 
less food value than clover hay. . . yet many fanners have bought cot 
ton-seed hulls and allowed their cornstalks and fodder to go to waste.” 

Experiments in feeding calves, FI. H. Dean (Ontario Agl. College 
and Evptl. Farm Bpt. 1895, pp. (>6, 6/').— Value of shim milk and whole 
milk for calves .—Three tests were made with calves to determine the 
feeding value of skim milk and whole milk. The first and second tests 
were each made with 2 grade calves and lasted G weeks and 23 days, 
respectively. The third test was made with 2 scrub calves and lasted 
about G weeks. One animal in each test was fed skim milk and the 
other whole milk. In addition the calves in the second test were fed 
some meal and clover hay and 1 calf in the thiid test was fed some 
meal and the other bran and oil cake. In the fist test the calf fed 
skim milk gained 80 lbs. and consumed 8.9 lbs. per pound of gain, and 
the calf fed whole milk gained 12G lbs. and consumed 3.6 lbs. per pound 
of gain; m the second test the calf fed skim milk gained 117 lbs. and 
consumed 4.3 lbs. of milk with meal per pound of gain, and the calf fed 
whole milk gained 110 lbs. and consumed 4.2 lbs. of milk with meal per 
pound of gam; in the third test the calf fed skim milk gained 44 lbs. 
and consumed about 12 lbs. per pound of gain, and the calf fed whole 
milk gained 72 lbs. and consumed about 19 lbs. per pound of gain. 

The scrub stock did not make as satisfactory gains as the other stock 
and, in the author’s opinion, this illustrates the importance of breeding. 

Value of sweet whey for calves .—The feeding value of sweet whey was 
tested with 2 calves. Sweet whey was gradually substituted for skim 
milk in the ration. Some bran and oil cake were fed with the whey. 
One of these calves was used in the third trial reported above, and the 
other was a native showing some breeding. During 75 days the first 
calf gained 85 lbs., “ about the same gain that had previously been 
made on skim milk and meal.” During 40 days the second calf gained 
55 lbs. 

Iu the author’s opinion the results were not altogether satisfactory, 
and larger gains would be made with a better class of calves. 

Steer-feeding experiments, V, O. O. Georgesson, F. C. Bxjrtih, and 
D, H. Otis (Kansas St a. Bui. 60, pp. 107-116 ).—A test which was prac¬ 
tically a duplicate of work previously reported m Bulletin 34 of the 
station (E. S. R., 4, p. 475) was made with 20 steers to test the relative 
merits of a balanced ration, ground corn and ear com, and to compare 
indoor and outdoor feeding. After a preliminary period of 2 weeks 
the test proper began October 23, 1895, and lasted 147 days. The 
steers were divided into 4 lots. Lots 1 and 2 consisted of 4 grade and 
1 pure-bred Shorthorn and lots 3 and 4 of 3 grade and 1 pure-bred 
Shorthorn and 1 scrub. The weights of the respective lots were 5,615 
H)6w| 3,648 lbs., 5,793 lbs., and 5,983 lbs. at the beginning. Lot 1 was 
fad * ration of 15 parts of com meal and 4 parts each of linseed 
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meal and bran, with cornstalks and alfalfa hay. Lot 2 w as fed com 
meal and cut coin stover. Lots 3 and 4 were fed ear corn and corn 
stover. Lots 1, 2, and 3 were ted m the barn and lot 4 out of doors. 
The steers were fed twice daily and given all they would eat. At the 
beginning of the test the steers were valued at 83.*3 per hundred. 
The financial statement is based on ear corn at 20 cts.. corn meal at 35 
cts., linseed meal at 38 cts., bran at 50 ets. ? alfalfa at 20 cts., and com 
stover at 13 cts. per 100 lbs. 

The lesnlts are briefly summarized m tlic following table: 


HennUb ai ‘tea ftfdiny eupeititunf 


Grim 1 will* r 
con ton 

O’* nil I wider «mmtil saint <1 
ion ion per per 
snm<ri Mimed pound jot will 
ot ot 

.mi aim 


iota 

JwhI 

ton Tot il 

Mimed ^un 
ptr m 
l>ound 'Reij.lit 
ot 
_ tin 


f ost 
p< r 
pound 
ot 
gun 


sillmg 

pate 

per 

pound. 


Lot 1 (corn meal hnstul nit al 

Tut 

//s 


Ll< 

Lhi 

r&s 

(tuts 

(tilth 

bran cornstalks .ind.ilUlti\ i 

I" 277 

4 sb 

7 '2 

2 0 

9 91 

2 0 0 

1 *14 

1 10 

Lot 2 <t urn me il uid u m blot 11 

1 211 

Ulfi 

9 11 

2 bM 

11 20 

1 451 

1 50 

4 00 

Lot 1 (ear i tun tml < «»r*i t 

ib m 

2 07b 

14 02 

2 >2 

3b >4 

1 149 

*19 

1 90 

Lot 4 (tar coni ami iuiu stm< 1 | 

1 b sbO 

2 2< i 

r> 12 

2 10 

17 b2 

1 IW 

4 Vi 

3 80 


The mean daily tempeiatuie of the barn and yard was recorded and 
the amounts of watei consumed by each lot. The steers were ted at a 
loss in each case. In the authors’ opinion this was due to the fact that 
they were sold at a time when prices were low. 

For 8 weeks the manure from each lot was collected and the undi¬ 
gested residue of the food heparated by washing. It constituted 3.09, 
6.02, 15.59, and 15.95 j>er cent of the total manure of the respective 
lots. 

The following conclusions were reached: The balanced ration of com 
meal, linseed meal, and bran produced better gains than the other 
rations and less food was consumed per pound of gain, though a greater 
amount of food was consumed than by the lot fed corn meal. The 
steers fed the mixed grain ration were in better condition and were sold 
for a higher price than the others. Though the best gains were made 
on the mixed ration, it does not follow that they were made at the least 
cost. If the two lots bad been sold for the same price the lot fed corn 
meal would have given the greater profit. The results do not warrant 
the indiscriminate use of linseed meal and bran when com is cheap. 
Corn meal gave better returns than ear corn. 

Although the winter was favorable foi outdoor feeding, the steers fed 
out of doors gained less and ate more than the others. 

Feeding com smut to dairy cows, C. D. Smith {Michigan Sta. 
Bui. 1ST , yp. 41-lb ).—Corn smut in varying amounts was fed to 3 
giade Shorthorn cows and 1 grade Jersey cow in addition to a ration 
of coin, wheat bran, ground oats, and linseed meal. The cows were 
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iii different stages of lactation. Two cows were fed as large quantities 
of the smut as they could be induced to eat, the amount being increased 
from 2 oz. at the start to II lbs. per day. The other two cows were 
fed moderate amounts, the smut being increased from 2 oz. at the start 
to 1 lb. per day. The composition of corn smut was found to be as 
follows: 


Composition of corn smut. 


Per cent 


Water. 8.30 

Albuminoids. 13.06 

Cat bollydrates . 25.60 

Cellulose . 24.69 

Sugar. 4.00 

Tat. 1.35 


Ash—considerable sand 


22.50 


The test lasted 49 days. The gains in weight for each cow are 
recorded, as well as the temperature which was taken on alternate 
days. At the beginning of the test the cows ate the smut very readily 
and the two receiving it in moderate quantities continued to prefer it 
to the grain ration up to the close of the test. On the other hand, the 
cows receiving large quantities did not eat it so readily, though it was 
never entirely rejected. The ash of the corn smut was found to be 
rich in phosphates of potash and magnesia like the ash of grain. In 
the analyst’s opinion the high percentage of ash was due to sand which 
was accidentally j>resent. The smut was examined for poisonous 
alkaloids, but none were found. The sugar in the smut may, in the 
author’s opinion, account for the readiness with which the cattle ate it.’ 

“The pregnant cows were watched for signs of abortion, but none appeared. 

“ Their milk yield was regular and constant, in the case of the cows giving milk, 
and no indication was given oi any variation in this respect from normal con¬ 
ditions ... 

“The conclusion which can be safely drawn from this experiment is, that where 
cows are gradually brought into the habit of consuming large quantities of smut it 
does not seem hurtful to them. Whether the same thing would be true where cows 
unaccustomed to 6mut suddenly gain access to large quantities of it must remain 
for future experiment. It is safe to say, however, that any quantity of smut that 
would be at all likely to exist m a cornfield or on the stalks as fed under normal 
conditions to eows would not be dangerous to the health of the animals.” 

Fattening lambs—a comparison of fodders, H. W. Mumvobd 
(Michigan Sta. Bnl. 1.J6, pp. 19-40 ).—A feeding test was made with 100 
grade Shropshire lambs to test the valne of alfalfa, millet hay, oat 
straw, cornstalks, and bean straw as a whole or partial substitute tor 
clover hay. The lambs were purchased in Augnst at 2| cts. per pound. 
They were pastured, for about 2 weeks, and then put on a field of rape 
for about 8 weeks. The average gain in weight while on the rape was 
1 lb. per head per week. The lambs were then divided into 10 uniform 
lets of 10 each. The test proper began November 11, and continued 
fttM weeks. All the lots were fed corn and roots. In addition lot 1 
, Clever bay, lot 2 alfalfa hay, lot 3 clover hay and millet hay, 










POODS-ANIMAL PRODUCTION. 


1009 


lot 4 millet liay, lot 3 clover hay and oat straw, lot G oat straw, lot 7 
clover hay and cornstalks, lot 8 cornstalks, lot 0 clover hay and bean 
straw, and lot 10 bean straw. The iambs were fed in a barn from 
troughs and racks. No attempt was made to compound rations of a 
definite nutritive ratio. Lot 1 was taken as the standard and the other 
lots were compared with this. The financial statement is based on 
the following |>rices per ton: Corn $10.71, ruta bagas 6i\-50, clover hay 
$12, alfalfa $jL2, millet hay 610, oat straw 60, cornstalks 63, and bean 
straw ?7. 

The food consumed and gains made by each lamb for each week of 
the test are given in tabular form. The results are briefly summarized 
in the following table: 

Iit'Mtltn of feeding hunk*. 



A\erage 
weight 
at begin¬ 
ning. 

Average 
gain in 
■weight. 

Total 
dry nmt- 
tti con¬ 
sumed. 

Di> mat¬ 
ter i on- 
biumd 
pei pound 
of gain 

Cost per 
pound of 
gam. 

Average 
profit 
on oa< h 
lamb. 


Pound*. 

Pounds 

Pounds. 

Pound* 

P<nh 


Lot 1 (corn, roots, anil clover hay). 

75.2 

‘12 4 

2,327 1 

7.1* 

4b b 

$1.58 

Lot 2 (corn, roots, ami ali.ilta). 

74.0 

34.4 

2,498.2 

7.16 

47.7 

1.59 

Lot 3 (corn, roots, (. lo\ er lia>. and mil¬ 
let liav». 

74 8 

;n 2 

2,362. 0 

7.12 

15 6 

1.03 

Lot 4 (corn, roots, and millet Lav t . 

Lot 5 (corn, loots. clover ha\. and oat 
straw). .. 

72.0 

125. s 

2,181.9 

8.46 

52 2 

1.46 

1 73. 4 

31.7 

2,340 4 

7.38 

45.2 

1.66 

Lot U (corn, roots and oat sti.rw) . 

7J.9 

2o.5 

2,374.3 

b.33 

45 3 

1.07 

Lot 7 (corn roots, clover hay and t cm- 
stalks... 

1 

, 72 I 

'»1.4 

2,181.9 

0 53 

39.9 

1.82 

Lot 8 (corn, roots and cornstalks) . 

» 75.fi 

30 2 

2 041.4 

6 76 

35.8 

1.98 

Lot9 (corn, roots, clover hay, and bean 

straw). 

' 74.3 

42.3 

2,386.9 

7 35 

1 45.5 

1.67 

Lot 1(1 (corn, roots, and bean straw). 

74.5 

29 C 

2,501 6 

I 

8 17 

j 46 ‘ ? 

1.64 


J This lot was troubled with scours. 


The water consumed was recorded and found to be about 2 lbs. 
per head daily. The amount of each feeding stuff wasted was also 
recorded. 

The following conclusions were drawn: Lambs can be profitably fat¬ 
tened without clover hay, and alfalfa, millet hay, oat straw, cornstalks, 
and bean straw may be substituted for it. A pound of gain was most 
economically produced in this experiment on a ration of com, roots, 
and cornstalks. The least dry matter was required to produce a pound 
of gain on a ration including cornstalks, and the greatest amount on 
the millet hay ration. When clover hay was fed with the other feeding 
stuffs less dry matter was required per pound of gain. This advantage 
is not attributed to the clover hay, but to the fact that the ration was 
more varied. 

Experiments in pig feeding, H. H. Dean (Ontario Agl . College and 
ErpU. Farm Rpt. 1895, pp. 67, 68 ).—This is a continuation of work 
previously reported (E. S. K., 7, p. 707). 

Skim milk vs. sour milk for grown 2>igs. —Two tests were made, the 
first with 2 lots of G and 7 Yorkshire grade pigs, weighing 008 lbs. and 
1,007 lbs., respectively, and the second with 2 lots of 9 and 8 Berkshire 
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grade pigs, weighing 904 lbs. and 569 lbs., respectively. The first test 
was divided into 2 periods of 3 weeks each. In the first period lot 1 
was fed skim milk and lot 2 soot milk with some whey, peas, and mid¬ 
dlings in each case. In the second period the rations were reversed. 
The total gain of both lots on sweet milk was 277 lbs., and on sour 
milk 2G9 lbs. 

The second test was divided into 2 periods of 6 weeks each, and the 
rations led and the conditions of feeding were the same as in the first 
test The total gain of both lotb on skim milk was 517 lbs., and on 
sour milk 991 lbs. 

Wet vs. dry feed. —A test was made vitli 4 grade Yorkshire pigs, 
weighing 402 lbs. They were fed middlings in the form of slop for 
0 weeks and gained 323 lbs. During the next 6 weeks they were fed 
dry meal and gained 132 lbs. 

In the author's opinion there is a marked difference in favor of wet 
meal. “-Individual characteristics of the pigs would account to some 
extent for the difference in results/’ 

Feeding experiments, C. C. Georgeson, F. O. Burtis, and D. II. 
Otis (Kansas tit a. BuL 61, pp. 117-lb8). — Kafr-corn meal, coni meal, and 
soja-bean meal for pigs (pp. 147-160).—A test was made with 4 lots of 
pigs, each consisting of 2 pnre-bred Berkshires and 1 Poland China, to 
compare the feeding value of Kafir-corn meal and com meal, with and 
without soja-beau meal. Tlie test began November 7 and lasted 126 
days. Lot 1 was fed red Kafir-corn meal, lot 2- corn meal, lot 3 red 
Kafir-corn meal and soja-bean meal 2:1, and lot 4 corn meal and soja- 
bean meal 3:1. Lots 1 and 3 made very small gains, and after a few 
weeks shorts was added to the ration in the proportion of 1:2. The 
pigs were kept in separate pens and fed 3 times daily. They were 
supplied with ashes, salt, and some fine soft coal. The feeds were 
soaked before feeding. The financial statement is based on soja bean 
meal at $2, shorts at 80 cts., and Kafir-corn meal and corn meal at 35 
cts. per 100 lbs. The food consumed and gains made by each pig dur¬ 
ing each week of the test are given in tabular form. The results are 
summarized in the following table: 

Results of pig-feeding experiments , 


Ui 41 . 

}*orn meal). 

1*4 ft J KAtr-oorn mosl ud soybean most) 
SMA (earn meal sad &c$*-be*ft meal). 


Grain 

eon- 

surnd. 

Total 
gam in 
weight 

Dailx 
gam In 
weight. 

Food con- 
»nmed 
perpound 
of gam. 

i Founds 

Pounds. 

round*. 

Found*. 

1.387.6 

101 

0 50 

621 

2,186 4 

M7 

1 44 

t 66 

M7&7 

306 

! 3 42 

4.82 

2,047.6 j 

i 554 

4,36 

2.06 


Ml th© lots made the meet rapid gains at the beginning of the test. 
Better gains -were made on a mixture of com meal and soja-bean meal 
tfiM «st Kadr-eora meal and soja beau meal or Kafir-coru meal -when 
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fed alone. The Kafir-corn meal was somewhat inferior to corn meal as 
a fattening food for pigs. “When mixed with soja-bean meal very sat¬ 
isfactory gains were made. 

Kafir-corn meal and corn meal as fattening finds for Aberdeen-Angus 
heifers (pp. 161-168).—A test was made with 3 Aberdeen-Angus heifers 
to compare the feeding value of Kafir-corn meal and corn meal. No. 1 
was fed red Kafir-corn meal and Nos. 2 and 3 corn meal. In each case 
cut corn fodder was fed in addition. After a time the ration was modi¬ 
fied, as the gains made were not satisfactory, some linked meal being 
fed with the Kafir-corn meal and corn meal, and alfalfa substituted for 
the com fodder. The test began November 6, and lasted 112 days. 
Heifer No.l gained 154 lbs. and the average gain of heifers Nos. 2 and 3 
was 190 lbs. In the authors'" opinion the larger gain might be expected 
in the latter case since the heifers were older and larger. 

“While the expeiiment with cattle here recorded can not have great weight, 
owing to the small number in the test. a<» well as the a^c and condition of the ani¬ 
mals, it wuiild, as far as it goes, in like manner indicate that red Kafir-corn meal is 
not quite equal to corn meal for fattening < attic, though the difference in favor of 
the corn is less niarktd than in the case of the hogs. 

Pig feeding, C. D. Smith (Michigan St a. Uul.JJS, pp. /r-J6).—Tests 
were made to compare the relative gains of pigs before and after wean¬ 
ing. and to compare the gains made by pigs and calves when fed under 
similar conditions. 

Gains made by pigs before and after iceaning (pp. 47-53).—A test was 
made with 2 lots of pigs. The first consisted of 8 Duroc Jerseys of one 
litter and the second of 9 Poland-Chinas, also of one litter. Lot 1 was 
weaned on May 18 when 59 days old and lot 2 on May 25 when 49 days 
old. Before weaning the sows and pigs were fed skim milk and a mix¬ 
ture of corn meal and middlings, 1:2; and after weaning the same 
ration was continued for the pigs. The weaning was done gradually. 
The financial statement is based on com meal at 45 cts., middlings at 
50 cts., and skim milk at 20 cts. per 100 lbs. The food consumed and 
the weekly gains of each pig are recorded. During the whole test lot 
1 gained S36.5 lbs. and lot 2 748.25 lbs. 

During the last 4 weeks before weaning the pigs consumed on an 
average 2.80 lbs. of dry matter per pound of gain, the cost of a pound 
of gain being 3,15 cts.; during the 4 weeks immediately after weaning 
the average was 2.35 lbs. of dry matter consumed per pound of gain, 
the cost being 2.55 cts. per pound; and during the last 4 weeks of the 
test the average was 3.29 lbs. of dry matter consumed per pound of 
gfein, and the cost 2.69 cts. per pound. 

“ Both sows lost hea\ ily in weight during the i weeks immediately preceding the 
weaning of the pigs. The Duroc-Jersey lost 11.5 lbs. and the Poland China 25 lbs. 
This extra shrinkage on the part of the latter sow very largely accounts for the 
increased cost of production of the gains in the 4 weeks preceding weaning. . . . 

“Taking all these facts into consideration, the results of the test warrant the con¬ 
clusion that it costs but little more to make growth on pigs before weaning than 
afterwards/ 7 
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Similar tests made elsewliere are discussed and a summary is given 
of the results of 31 experiments made at the station and elsewhere with 
pigs of various weights fed a ration of skim milk with corn meal or 
corn meal and middlings* These indicate that u the older and heavier 
pigs grow, the greater the amount of feed it takes to maintain them and 
the less x>rofit in keeping them.” 

Gain# of pigs and calves compared (pp. 54-36).—A feeding test with 
2 calves was made at the same time as the preceding test and under 
similar conditions. One was a pure bred Holstein hull calf, and the 
other a Brown Swiss heifer calf, and both were 11 weeks old at the 
beginning of the test. The test began April 14 and lasted 17 weeks. 
For about a month the calves were fed separator skim milk. They were 
then given in addition clover hay and a grain ration consisting of linseed 
meal, oats, and bran, 1:2:2. From the latter part of June until the 
dose of the test calf No. 1 was fed whole milk instead of skim milk. 
The amounts of food consumed and gains made by each calf are 
recorded in tabular form. The gains made by the calves and by the 
pigs in the previous test are compared in the following table: 

Pigs and calces compared. 


Pi*s {average of 17). 

Holstein calf {slam milk) .... 
Holstein caU (whole milk). 
Drown Swiss call (skim milk) 


Required for 1 pound of gam. 


Milk 1 

1 Gram. 

Hay. 

Dry 

I matter. 

1 Pounds \ 

1 Pounds. 

Pound. 

Pounds 

8.57 | 

2.20 


2 82 

14 28 

1 n 

0. i§ 

1.61 

13 23 

.49 

.37 

2.07 

15 42 

.61 

34 

2.31 


Though the pigs and calves were fed under similar conditions their 
gains were very different. The pigs required a much larger proportion 
of grain to skim milk than the calves. 

Pig feeding, J. L. Hills ( Vermont Sta. Rpt. 1895 7 pp.57-65). —Experi¬ 
ments in continuation of previous w T ork of the station (E. S. R., 8, p, 78) 
were made with pigs to test the value of corn meal vs. whole corn, skim 
milk vs. buttermilk, and wet corn meal cs. dry com meal. 

The first two questions were studied with 10 pigs about 6 weeks old 
at the beginning of the trial. Nos. 1 to 3 were Yorkskire-Chester 
Whites and Nos. 6 to 10 Berkshires. Nos. 1, 5, 6, 7, and 10 were fed 
a basal ration of 6 qt. of separator skim milk and 0.75 lb. of corn 
meal per head daily. After a short time corn meal and bran 1:1, in 
increasing amounts, was added to the basal ration until the pigs weighed 
about 200 lbs.; the bran was then omitted. Nos. 2,8, and 9 received 
the same basal ration and in addition whole corn and bran, in increasing 
amounts, until the pigs weighed about 200 lbs., when the bran was 
omitted. Nos. 3 and 4 were fed the same ration as Nos. 1,5, 6, 7, and 
;i% except that 7 qt. of buttermilk was fed in place of 6 qt. of skim 
The test began June 22 and ended December 20. It was divided 
iWft f Qjf from 18 to ©2 days 7 duration. The financial statement , 
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is based on bran at $16 and corn meal at $17.50 per ton and skim milk 
at 15 cts. and buttermilk at 13 cts. per 100 lbs. The amounts of food 
consumed and the gains made by each pig are recorded. 

At the close of the test the pigs were sold at 5 cts. per pound, dressed 
weight. The average results from feeding the different rations are 
shown in the following table: 

Summary of reunite of ptg-Juding upenmcnt*. 


Dr\ mat 



Weight 
at begin 
mng. 

(jam m 
li\e 
wngbt 

! 

Dresstd 

wuglit 

1 

tor con 
vunu <1 
pt r potm<l 
of gam 

Profit per 

Skim milk corn meal jmd bran (average of 5 pigs) 
Skim milk whole corn, and bran <&\ tragt ol 3 pigs) 
Buttermilk torn meal anti hran erage of 2 pi^s) 

Pound* 

42 

88 

V 

Pound* 

m 

2")7 

321 

P( vndb 
266 
242 
305 

Pound* 

3 46 

3 31 
l 3) 

*1 02 
83 

2 10 


In the author’s opinion, if corn meal and corn are rated at the same 
price, the results were slightly in favor of the meal. If the cost of grind¬ 
ing and transportation is taken into account, feeding whole corn will 
frequently prove more economical. The pigs fed buttermilk grew faster 
and shrank less in dressing than the pigs fed skim milk. Eating the 
buttermilk at 13 cts. and the skim milk at 15 cts. per 100 lbs., the 
financial returns were considerably in favor of buttei milk. Eatin g both 
at 15 cents per 100 lbs., the two gave about the same profit. 

The relative value of skim milk and buttermilk is discussed at length. 

Wet feeding vs. dry feeding was tested with 4 Chester White pigs 
abont 13 weeks old at the beginning of tbe experiment. The teBt, which 
began Jane 23 and closed November 9, was divided into 5 periods, of 
from 18 to 41 days’ duration. All the pigs were given 13 qt. of skim 
milk daily. At first 1.5 lbs. of com meal was fed in addition, the 
amount being gradually increased. Two of the pigs received the com 
meal wet and 3 dry. The financial statement is based on the same 
prices as above. At the dose of the test the pigs were Bold for 5 cts. 
per pound, dressed weight. 

The average results for the two methods of feeding are shown in the 
Allowing table: 

Iteeults of feeding corn meal vet and dry to pigs. 


Corn 

Corn 


wet <a» erage of 2 pigs). 

dry (average of 2 pigs) .. . 


1 Weight ' 
at begin 
ning 

Gam m 1 
JLz\e 
weight 

l 

Dressed 

weight 

i 

Drj mat 
tei eon 
Burned 
ptrpound 
of gam 

t Pound* 

\ Pound* ^ 

^ Pound* 

Pound* 

86 

243 

281 

3 88 

83 

f 208 i 

1 235 

4 35 


Lobs pear 

PV 


$1 07 
227 


Although both lots were fed at a loss, in the author's opinion feeding 
the meal wet was more economical. 

The proper time to market pork is discussed and the fact pointed out 
that the pigs could not be profitably fattened beyond 200 lbs. The 
659—No. 11-6 
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Influenza, S. B. Nelson ( Washington Sta . Bui. 82, pp. 22).—A popular article giv¬ 
ing the synonyms, definition, history, causes, symptoms, forms, and treatment of 
this disease among horses. 

The bovine tick fever, C. Puller (Agl. Graz. N. &. Wales, 7 ( 189G ), No. 11, pp. 
760-787, pis. 5, jigs. 5).—This gives an account of the life history of the bovine tick 
Ixodes lot is, its introduction, and of the disease caused by it. Measures for pre¬ 
venting the disease, its extent m Queensland, and means of distribution are also 
given. 

Tuberculosis in dairy cattle, T. P. C. Kirkpatrick ( Lancet, London, 1897 , No. 
8848, pp. 1802). —The author takes exception to the statement of a correspondent 
to the eftect that out of 1,500 cows examined only 4 weie found infected. 

Koch’s recent researches on tuberculin, G. S. Woodiikad (Nature, 35 (1897), 
No. 1433, pp. 567).— A review. 

On tuberculosis in cattle, P. Schmidt (Tidslr. Landlman, 17 (1896), pp. 185-190, 
207-312, 321-2U, 252-256, 275-279, 299-802 ). 

On the use of ichthyol in the treatment of pulmonary tuberculosis, M. le 
Tanneuu (Cleimont. Daix frhes, 1896, pp. 8; exlrad from Jour. Med. Paris, 1S96, 
Aug. 9; noted tn Bib. de la France, 8G (1897), No. 17, p. 27). 

The tuberculosis of cattle, E. Lehmann (Belat. Inst. Ag)on. Sdo Paulo, Brazil, 
7-8 (1894-*95), pp. 847-371). —The author gives a somewhat lengthy discussion of 
the origin and etiology of tuberculosis, its occurrt nee and its diagnosis, its signifi¬ 
cance m hygiene and m social economj, its extinction, and the \ arious means of pie- 
ventmg it. 

The treatment of the hoofs, and on shoeing animals, n The burro. HI, The 
ox, E. Lehmann, (Belat. Inst Jig)on. Sdo Paulo, Brazil, 7-8 (lS94-’95), pp. 830-246, 
figs. 7).— Treats ot the conformation of the buno’shoof, of the necessity for bhoemg, 
shoeing, several \ arieties of shoes, the anatomy of the foot of the ox, and the shoeing 
of the same. 

Wormy fowls, N. A. Cobb (Agl. Gas . N. S. Wales t 7 (189b), JNo. 11, pp. 740-758, 
figs. 9). —The nematode genus Heterakis and the diseases caused bj the two species 
H. inflexa and H. papillom are discussed, along with the remedies to be used against 
them. 

The prognosis of pneumothorax, with some statistics as to mortality and 
duration, and an account of a series of cases of recovery, S. West (Lancet, 
London, 1897, No. 3845, pp. 1264-1267). 


DAIRY FARMING—DAIRYING. 

The production of milk richer in fat, Soxhlet (Separate from 
Wochenbl. landtc. Yer. Bayern, 1896, No. 40 ).—This is a short account 
of investigations made by the author at the ceutral experiment station 
In Munich. Beference is made to the experiments of "Wolff", Fleischer, 
0. Kuhn, and Stohmanu on the subject. The author says nothing of the 
extent or nature of his experiments, but gives only the conclusions and 
the discussion of the theory, of which the following is a free translation: 

As compared with feeding hay alone, hay and an easily digestible 
Carbohydrate gave a milk poorer in fat. When the hay ration remained 
panofcieally the same, but large amounts of starch were fed in addition, 
there was no appreciable increase in the milk yield, but a noticeable 
,decrease (about 0.7 per cent) in the fat. Fourteen pounds of starch 
ta* fed with 1© lbs. of hay, the starch being treated with malt and 
t US * Sweet drink. The starch is nrobablv changed to bodv fait 
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but not to milk fat. This agrees with the investigations of Kiihn and 
Stohmann. Likewise, increasing the amount of protein in the food 
resalted in an increase in the milk prodnction or prevented a shrinkage 
with advancing lactation, but gave no one-sided increase in the fiat con¬ 
tent. The fat content was practically the same when 4 lbs. of rice 
gluten containing 71 per cent of protein was fed as when hay was fed 
alone. The addition of fat to hay materially increased the fat content 
of the milk, provided the fat was in form to be taken up and digested. 
When sesame oil, lmseed oil, or tallow was added to the ration, in the 
form of emulsions thoroughly mixed with the drinking water, the milk 
contained as high as 5.8 per cent of fat. When 1.5 to 2 lbs. of linseed 
oil was added to 18 to 22 lbs. of hay the milk averaged 5.24 per cent of 
fat for 4 days; when 1 to 2 lbs. of tallow was added to the same amount 
of hay the milk contained from 4.24 to 5.5 per cent of fat, the average 
for 8 days being 4.7 per cent. 

This is contrary to the results of experiments by M. Fleischer, G-. 
Kiihn, and Stohmann. In the latter cases the addition of oil resulted 
in a slight decrease in the fat, while in the present case it resulted in a 
material increase in the fat content of the milk. This may be explained 
by the fact that formerly the oil was mixed with the fodder, in which 
form it is not digested and causes a disturbance of the digestive 
functions. 

In Fleischer's experiment the addition of 4 lbs. of flaxseed resulted 
in no increase in milk fat because the fat is not digested from whole 
flaxseed. But in Stohmann’s experiment, in which ground flaxseed 
extracted of fat was fed in place of fat linseed cake, the fat content of 
the milk decreased from 0.6 to 1 per cent. This is believed to tarnish 
a striking illustration of the effect of a ration poor in fat as compared 
with one rich in fat. This experiment, made in 1866, has previously 
been overlooked in discussing this question. 

In feeding a ration rich in fat the author believeB that the increase 
in fat content of the milk does not take place by a transmission of the 
fat of the food to the milk. With such feeding the content of volatile 
fatty acids in the milk fat decreased in some cases nearly one half. For 
instance, the Meissl number dropped from 25.32 to 15.7 when 1C lbs. 
of bay and 2 lbs. of sesame oil were fed; and the fat in the milk from 
cows which were fed 60 to 65 liters of corn distillery slop showed only 
15.5 per cent volatile fhtty acids. From this it might be concluded 
that the sesame oil and corn oil, which are nearly free from volatile 
fatty adds, were transmitted to the milk; but if this had been the case 
the melting point of the bntter made from this milk would have been 
materially decreased. On the contrary, it was considerably increased, 
being 41.5°, as compared with the average melting point of butter of 
36°, while that of the oils is below 0°. 

As the result of the author’s experiments, as well as of the examina¬ 
tion of milk from herds to which large amounts of corn-distillery refuse 
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or tlie residue from the manufacture of starch from corn were fed, it 
was found, as a rule, that food rich in oil did not give, as was expected, 
a milk fat with a low melting point, but instead one with an uncom¬ 
monly high melting point- In other woids, such food did not give a 
soft butter* as is generally stated, but a hard butter instead. 

The fat of the food does not go directly into the milk, but forces into 
the milk body fat, i. <?., tallow, and thus indirectly increases the quan¬ 
tity of milk fat. Xormal butter fat is certainly a product of the 
activity of the lacteal glands. Its amount can therefore not be mate 
rially increased by the manner of feeding without increasing the secre¬ 
tion of milk as a whole. Unlike the carbohydrates and protein, the fat 
of the food can materially increase the fat content of the milk, but only 
by the body fat, produced from tlie carbohydrates, being transported 
to the milk, whereby the fat of the food is probably consumed to keep 
up the oxidation in place of the body fat 

From the results obtained the author believes that in purchasing 
concentrated feeding stuffs for cows special weight should be laid upon 
high fat content. While at present the protein is rated at about 
one and a lialf times the money value of fat, m future the fat of con¬ 
centrated feeding stuffs will be considered of at least equal value to 
protein, and probably of higher value. In concentrated feeding stuffs 
the fat should be guarantied separately. The oil factories should be 
induced to furnish oil cakes with a higher fat content, as was formerly 
the case before tlie methods of extraction were perfected. 

These facts, the author believes, throw a new light npon the secretion 
of milk, furnishing a further ground for the belief that the constituents 
of milk result from the breaking down of organized tissue. On a ration 
poor in fat the milk fat is newly formed fat of a special kind, distin¬ 
guished from other animal and plant fats by its higher content of vola¬ 
tile fatty acids. On a fat free ration only this “normal” fat (/. e., that 
resulting from the breaking down of milk-producing tissue) can appear 
in the milk, and its amount can not be increased by adding fat-producing 
nutrients (carbohydrates) or protein to the food. Fat-free food can 
increase the production of milk fat only by increasing the tissue which 
yields milk by decomposition, in which case the other milk constituents 
are increased in the same proportion as the fat. The feeding of large 
amounts of carbohydrates can increase the body fat, but not the milk 
tot, since they do not contribute to the formation of milk-producing 
tissue; when fed in large quantities with a ration which Is not rich in 
protein, as hay, they decrease the tot content of the milk, because they 
diminish the proportion of protein in the ration, that is, the tissue- 
touring material (glandular tissue and white blood corpuscles). The 
|fet of the food alone is capable of bringing about a one-sided increase 
to the to content of the milk; it causes a transmission of the body to 
to ftolftiljfc iritbout itself going into the milk. The greater the fat con- 
m too toad, the larger the proportion of milk tot which is derived 
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from thebody fat. that is. tallow; and in tlie same proportion, as a rule, 
the lower the content of volatile fatty acids in the milk fat the higher 
its melting point. 

Feeding tests, J. L. Hells (Vermont 8ta. Rpt. IWj, pp. 20j-2)fi ).— 
These were made during the winter of lSlhVOO, using cows in all. 
The trial> covered .1 periods of 4 weeks each, the first 10 days in each 
ca>e being regarded as preparatory and the last 18 days experimental. 
Data are tabulated for each of the separate trials, including the yield 
and composition of the milk of each cow; tlie composition of tlie com 
silage, beets, carrots, corn meal, wheat bran, com-oil cake, Atlas gluten 
meal, cotton-seed bran, and mixed feed is given, and a record of the 
barn temperature. 

Corn silage ts. beets .—Four cows were alternated for 4 weeks on silage 
and beets fed ad libitum in addition to a constant ration of grain and hay. 

“More dry mattei was eaten when beets were fed than when com silage vt as fed 
[hut there was a nearly equivalent in< reuse in the yield during the beet period]. 

“One hundred pounds of dry matter, both in tlie entire ration and in the experi¬ 
mental fodder, gave slightly larger returns when silage was fed than when it was 
replaced by beets, making 1 per cent more milk and total solids, and 4 per cent more 
butter fat. These differences are too small to lay stress upon, and apparently in 
the've tests the diy matter of each fodder bad about equal feeding \alnes, 

“There was no material change in the quality of the milk. 

“Inasmiuh as the dry matter of corn silage is but 66 per cent digestible, while 
that of beets ranges from 78 (mangel-wnr/els) to 94 per cent (sugar beets \ in digesti¬ 
bility, it follows that a pound of digestible dry matter in corn silage gave larger 
returns in the** tests than a pound of digestible dry matter in beets. 

“The incomplete digestion of the hay, observed during the beet-feeding periods, 
should bo borne in mind in this connection as probably a not unimportant factor in 
the results.” 

The results obtained in similar comparisons afc the Ohio, 1 Pennsyl¬ 
vania, 2 and Vermont 2 stations are cited. 

“The results of tho tests now under discussion appear to bo in line with those 
hitherto made, and they may be all summarized as follows: 

“ (1) Beets cost more to grow, harvest, and store, yield less per acre, and produce 
at beat no more and no better milk than com silage. 

“(2) Beets are much liked by cows and serve an excellent purpose, when fed in 
mall quantities, as an appetizer. They serve to promote the general health and 
digestion, particularly if no other succulent food is at hand.” 

Corn silage re. carrots .—Three cows were alternated on silage and 
carrots fed ad libitum for 4 periods. These were fed with a constant 
ration of hay and mixed grain. 

“The milk made while carrots were fed was somewhat thinner than that given 
when silage was fed. 

“Quo hundred pounds of dry matter in the entire ration daring carrot feeding 

’Ohio Sta. Buis., Yol. II, 3; Vol. Ill, 5; No. 60 (E, S. R., 1, p. 141; % p. 247 ; 6, p. 
887). 

Pennsylvania Sta. Rpt. 1890, p. 11$; Bui. 26 (E. S. E., 3, p. 718; 6, p. 446). 

•Vermont Sta. Rpt. 1894, p. 148 (E. S. B., 8, p. 86). 
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l>roduml 4 per cent more milk and total solids, hut no moro butter fat tlian when 
silage uas fed. One hundred pounds of dry matter in tlie experimental fodder was 
apparently of equal -value in either ration for milk and total solids; that from car¬ 
rots, however, produced 4 per cent less butter fat. These differences aTe so small 
that no stiess can safelj ho laid upon them, and apparently in these tests the dry 
matter of corn silage and carrots had essentially equal feeding values. 

Since the dr\ matter of carrots is practically all digestible and that of corn 
sihige but two-thirds digestible, it follows that 100 lbs. of digestible dry matter in 
the corn silage ga\e larger returns in these tests than 100 lbs. of the same in the 
carrots.” 

Beets vs. carrots .—Two cows were alternated on beets and carrots fed 
ad libitum for 4 periods. Silage was fed in addition to the roots in the 
last 3 periods. The beets did not last quite through the fourth period. 

“(,1) In spite of 10 pci cent less total dr> matter eaten m the form of carrots, the 
production of milk, total solids, and butter fat increased 4 per cent. 

“(2) In Npite of 34 per cent increase in the total dry matter eaten in the form ot 
beets, but 3 per cent more milk. 4 per cent more total solids, and 1 per cent more 
butter fat were produced. 

“i3) A carrot ration with 18 percent less dry matter than a beet ration and a 
third less dry matter in the form of roots produced equally good returns. 

“l4) There was no change in the quality of the milk. 

“t5) One liundied pounds of dry matter m the carrot ration yielded about a fifth 
greater product than the beet ration, while 100 lbs. of dij matter in the carrots 
yielded about two-hftlis greater product than did the same amount of dry matter in 
the beets. 

“(6) The dry matter of both beets and carrots is practically all digestible; hence, 
in these tests the carrots far surpassed the beets in feeding value, either on the basis 
of dry matter or of digestible matter.” 

Corn-oil cal'e vs. corn meal and brim .—These materials were compared 
with. 6 cows in 5 periods of 4 weeks each, with the following results: 

“(1) Seven per cent more milk and milk ingredients weie given when an equal 
weight of dry matter in the shape of corn-oil cake was substituted for equal parts of 
corn meal and bran. 

“(2) Nine j)er cent less milk and milk ingredients were given when an equal 
weight of dry matter in the shape of equal parts corn meal and bran was substituted 
for com-oil cake. 

“(3) Eight per cent more milk and milk ingredients were given when an equal 
weight of dry matter iu the shape of corn-oil cake was substituted for equal parts of 
corn meal and bran. 

“(4) There was no change in the quality of the milk as a result of the change in 
ration. 

“(5) One hundred pounds of dry matter iu the shape of corn-oil cake, in the place 
of an equal amount of dry matter in the form of equal weights of com meal and bran, 
increased the yield of milk aud milk ingredients one-twelfth.” 

Atlas gluten meal vs . corn meal and bran .—Atlas gluten meal was 
compared with a mixture of equal parts of corn meal and bran on 0 
cows for 20 weeks with the following results: 

“(1) Three per cent increase in the total dry matter eaten in the form of Atlas 
gluten meal produced 16 per cent more milk, 18 per cent more total solids, and 20 per 
cent more butter fat. 

“(2) Four per cent decrease in the total dry matter oaten in the form of corn meal and 
bran produced 11 per cent lees milk and total solids, and 15 per cent less butter fat. 
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% *(3) Three per cent increase in the total dry in it ter eiten in the form of Atla*» 
gluten meal produced 15 per cent more milk, 16 per c* nt mui c total solids, and 11* per 
cent more butter fat. 

“,4* There appeared to be a slight tendency toward ri< her milk when the Atla** 
gluten meal was fed. Tin* ratio of fat to scdids-not-iat was loweied an effect of 
feeding this meal, it resembling tin oflnr richer gluten^ in this re^pe*t.* The 
change, howevei, is not large enough to li i\e m ich practical *lgniiieauec 

'S'5; One hundred pounds of dry matter in the form of Atlas gluten meal, iu the 
place of an equal amount of dry matter in. the form of equal parts of com meal and 
bran, increased the yield of milk and total solids an eighth, and that of the hut ter 
fat a sixth. 

“ ,6; Assuming the correctness of the coefficient, the digestible dry matter in Atlas 
gluten meal proved far more efficient as a milk and butter producer in these tests 
than did that of corn meal and bian. 

“(7) [Atlas meal] seems to be a safe form of concentrated feed. We have not had 
trouble in the matter of garget as with some regular gluten meals. [At $l*>per ton] 
it is unquestionably the cheapest protein now upon the market." 

Cotton-seed feed vs. corn meal and bran .—A comparison of these mate¬ 
rials on A cows during 5 periods of 4 weeks each gave the following 
results: 

u (1) One per cent increase in the total dry matter eaten but 3 per cent decrease 
in that eaten in the cotton-seed bian produced 3 per < ent less milk and total solids, 
and 4 per cent les-» butter tat. * 

** (2) Two per cent decrease in the total dry matter eaten (but 1 per cent increase 
in that eaten in corn meal and bran b produced 2 per cent more milk, and 4 per cent 
more total solids and butter fat. 

“(3) One per cent increase in the total dry matter eaten vlmt 2 per cent decrease 
in that eaten in cotton-seed bran), produced 2 per cent less milk. 3 per cent less total 
solids, and 4 per cent less butter fat. 

u (4) There was no material change in the quality of the milk produced by the 
two rations. 

u (5) One hundred pound* of dry matter in the form of cotton-seed bran produced 
less milk, total solids, and butter fat, than did an equal weight of dry matter as 
com meal and bran. The differences, however, were not great. 

“ (6) Cotton-seed bran may be assumed to be about half digestible. This would 
make the digestible dry matter of cotton-seed bran much superior to that of equal 
weights of corn meal and bran. 

'* (7) Cotton-seed bran (or feed) doe* not appear from these results, which are 
similar to those obtained elsewhere - to be worth the price asked as a milk-making 
food.” 

Experimental error in feeding tests .— To study tills 5 cows were fed 
a constant ration of hay, mixed grain, and silage during the period 
covered by the above experiments. 

“ A pound of total dry matter produced no more milk and butter at one time than 
at another, lactation stages being equalized. . . . 

“Apparently if the animals for feeding tests arc carefully selected, and a sufficient 
number are used, the k experimental error’ may be nearly disregarded. If hut two 
or three animals aTe used, it will hardly l>e safe to dogmatically assert that fluctua¬ 
tions of the product are of necessity due to changes in the character of the fetMliiig, 
unless they exceed 4 or 5 per cent of the larger product.” 

1 See Bnlletin of the station (E. S. R., 8, p. 972b 

2 Pennsylvania Sta. Rpt. 1894, p. 44 (E. S. R. f 7, p. 985). 
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Record of the station herd for 1894-95, J. L. Hills ( Vermont 
Nta. JRpt. 1895, pp. 187-191).—The record is given of 17 cows for 2 suc¬ 
cessive years and of 30 cows for 1 year ending October 31,1895. The 
average annual butter yield of the 17 cows was 309 lbs. in 1894—’Do and 
314 lbs. iu 1885^96. 

Four of the cows aborted, 1 ran farrow throughout the 2 years, and 
3 others ran farrow for a year and a half or more. 

“The other nine cows gau* within 1 per cent as much milk and butter the t>c*c- 
ond year as the fust. The < jnality of the milk of these cows (lid not change (1894-'95, 
total solids, 14.(53 per cent: fat, 5.34 per cent; lfc95- <> 96, total solids. 14.71 per cent; 
fat, 5.35 per cent), -while, as has been ulieady pointed out in a previous article, the 
milk from the cows which aborted was decidedly richer. Two of the farrow' cows 
gate somewhat richer milk (Inring the second year, and two did not change its 
quality. 1 ' 

The maxima, minima, and averages of the 30 cows for 1 year are 
shown in the following table: 


Jit tord of (lain/ bird, 18!*I-93. 



Tie-Ill 

ot 

milk. 
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1 ('ost ot— 

Value of 


milk. 
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solids lat * 

Total 

solids 
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i .utter 

I_ 

1 100 Iks 
| ot milk. 

lib. of 
butter. 

i 

butter 
at actual 
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3.74 
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449 4 
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, 161 1 187.0 1 

1 

$0- 046 

C cuts. 
11 8 

$44 04 

. 

. 8,437 

10 40 

0. G7 

1, U93.8 1 

396.2 

462 2 ! 

1.407 

2‘5 1 

108 62 

Average. 

. 5 G43 

14 11 

4.93 

794 8 

278.8 | 

325.3 

.936 

16.2 

76.40 


“Excluding Rena Myrtle, whose feeding record is faulty, the averages are: Days 
in milk, 324; pounds of milk, 5,572; per ccut of total solid'*, 14.19; per cent of fat, 5; 
pounds of total solids, 790.7; pounds of fat, 278.8; pounds of butter, 325.3. . . . 

“Usually the cows giving the most milk and butter made it most cheaply, and 
those giving the least milk or butter made it at the greatest cost.” 

Miscellaneous dairy notes and experiments, H. H. Dean 
(Ontario Agl. College and JBxptL Farm Ilpt. 1895 : pp. 83-1UQ ).—The 
results are reported of 3 experiments in souring cream by the addition 
of hydrochloric acid and of vinegar to sweet cream. 

“The hydrochloric acid sample churned in 10 minntes, the vinegar sample in 17 
minutes, and tlio sweet cream irom the separator in 12 minutes. 

“All the butter made from cream to which hydrochloric acid had been added Iiad 
a smell resembling that of rotten eggs. The vinegar samples had a vinegar flavor. 
There would seem to he nothing in the addition of these acids to cream to aid. in the 
production of good butter.’’ 

Twenty-four tests were made daring the summer on the loss in weight 
of milk standing in cans over night. In all 1,761 lbs. of milk was used, 
and this shrank 7.25 Ihs. from standing over night. The average per¬ 
centage of fat in the milk at night and the next morning was practically 
the same. 

An experiment in making whey batter in May gave a butter not quite 
up to the mark in grain and body, but otherwise of very fair quality. 
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“ TVln*n buffer is ^ *aive ami dear it may pay to sepaiate the cream from 
the whey ami **hurn it. bur it would nut pay at present priced* 

A simple device for keeping the cheese curing zoom cool during hot 
weather is described. 

Seveial comparison* are given of tl.c "dianri* te^t aau the Marsclm!! 
test for determining tin* ripened oi* cream in f’hcddai clieese making. 
Seveial objections aie made to the latter te^t. 

The results of a test of 21 cows at the Provincial Dairv Show arc 
discussed and tabulated. 

A«•counts are quoted of the use ot milking machines in England and 
Scotland, and a report is given of a T or s day tc*t of the Thistle milk¬ 
ing machine on the station herd. 

“We used our port i'»h larui * ltaiLo 'u making tat t» st. .cal w« fo md th.it .1 man 
and a b<>\ could milk 2d uiv,s u 1 oi i 2» t ♦ 26 i onutt s. I thii.k it might he air mi*« *1 
so that one n an could milk in ,ir T y a* mnnv in the sum tin e. 

“ We weiglu d and te^rul tin 1 tllk ft on eatli eon a- i sn.il. and found about tin* 
same qu unity us was oht,t ! m*d hy hand, but a marked tall in tin percentage of fat, 
dne, we lime no doubt, to the wiieincut caused by the noPe of the m ichine ami 
the piesemi of u luiae nnm >er of people in tin stable. As the cows became accus¬ 
tomed to tin noU<, tin p* ireutatp* of fat giadualiy inn eased." 

An instance of the bad c fleet on cheese of feeding brewei s" grains to 
cows is given. One of the patrons who furnished milk for the cheese- 
making experiments fed brewers" grains during the dimmer. 

‘•A«a eoubcqneiice, part of onr August tlioese ami most of the September had a 
flavor like Muist. This flavor continued for nearly two weeks after the feeding of 
tie grains waa discontinued, and I wonhl warn all factory men and all patrons 
against allow in .* am of these giains to he fed to cows giving milk for cheese or 
lmttcT making. It is one of the worst fla\ors I ever experienced in cheese, and 
experts who ha\e sampled them pronounce the flavor a pecnliaily had one. 1 * 

Other subjects discussed are the low percentages of fat in milk in 
1895: centrifugal drying of cheese curds: tests of the Bartlett aerator 
and cooler, a steel churn, tub lined with paraffin wax, glass-jar package 
with tin cover, and a sample of Fairlamb rennet: brewers* grains for 
dairy cows; flytraps and pieparations to keep off flies; and a popular 
article on farm butter making. 

Variations in min*, J. L. Hills * Vermont Sta, JRpt . pp. 1V7- 

188 ).—Data are compiled from observations at the Minnesota, 1 STew 
York State,- and Vermont stations with reference to the variations in 
quantity and quality of milk from month to month, during the period 
of lactation, and from year to year; the quality of the milk of u strip¬ 
pers;*’ the best time to test a cow; and the effect of abortion. The 
data cover over 100 lactations of cows of mauy breeds. 

*• The data of the \ erinont station i> based upon 47 separate lactations (mainly of 
Jerseys and then grades and of Ayrsliires t f the 2sVw York data upon 44 separate lac- 

1 Minnesota Sta, Rpt. 1693, p. 314; Bui. 85 ? p. 41 (E. S. R M 6, pp. 749,928). 

-New York State Sta. Rpt. 1*94, p. 263 {E. S. R., 8, pp. 634,635). 

-Vermont Sta. Rpt, 1892, p. 69 (E. S. R., 5, p, 320). 
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tations (American HoMerness, Ayrshire, Devon, Guernsey, Holstein, Jersey, and 
fehorthorni, and the Minnesota data upon 17 separate lactations and cows (Jersey, 
Guernsey, Shorthorn and their grades, Polled Angus, and Grade Holsteins).” 

The following deductions are taken from the author’s summary: 

“Monthly variation h during the period of lactation.— The average spring cow rapidly 
betters the quality other milk, "beginning about five months after calving; the sum¬ 
mer cow starts iu as early as the third month, while the fall cow maintains fairly 
even quality throughout her lactation period, seldom improving it more than 0,5 per 
cent in fat content. The percentage of solids-not-fat also is most uniform month by 
month in the milk of the fall cow. The percentage of solids-not-fat in the milk of 
spring covs seems to lessen somewhat in the summer time. 

‘‘The average fall cow ‘holds out* [in yield] as a rule better than the average 
spring cow, and, in the records now nnder discussion, as a rule gave larger yields. 

The gross yields [of butter] of spring and fall cows in the Vermont herd were the 
same, lmt in the New York and Minnesota herds, the average fall cow outstripped 
the average spring cow. 

“The Vermont fall cow held up the evenness of butter production better than the 
spring cow. Little, if any, difference was seen iu this respect in the other herds. 

“ Extreme variations in quality during the period of lactation. —The greatest monthly 
variation in the quality of the milk of 115 cows was 3.06 per cent fat, the least 0.33 
per cent fat. The widest difference involved a change from 26.4 lbs. of milk to 14 
lbs. of milk to a pound of butter. The average variation was 1.26 percent fat. The 
averago monthly variation of spring cows was 1.62 per cent fat; of fall cows, 1.08 
per cent fat; of summer cows, 1.25 per cent fat. . . . 

“Two-thirds of the Vermont and Minnesota herds gave thinnest milk during the 
first 2 months, and two thirds of the New York during the first 4 months. Ninety 
per cent of the Vermont and Minnesota cows gave their richest milk after the seventh 
month. Sixty per cent of the New York cows gave their richest milk before the 
eighth month. The arbitrary limitation of the New York records to a 10 months* 
lactation may partially explain this. 

“ Variations iu quality and quantity of milk from gear to year.— But 6 of 43cows changed 
10 per cent in quality in successive years. Such slight change as was made was for 
the better in two-thirds of the ca*-es. Quantity changes are too dependent upon 
feeding, etc., to admit of deductions being drawn. 

“The quality of theniilk of strippers. —Themilk given duringthelast few weeks before 
going dry is richer in fat and solids-not-fafc, and of a higher specific gravity than the 
average of the milking period, provided the t ow has been in calf for 2 months or 
more. This is not so surely trne if the cow goes dry when farrow or when hut 
recently served. 

“ When to test a cow for quality and quantity of milk .—A large number of comparisons 
show that the average quality of the milk of the entire year may ho found with con¬ 
siderable accuracy by testing 2 composite samples, taken in either of two ways. 

(1) Spring cows.—First sample taken 6 weeks after calving, and second from 
6£ to 7j months after calving. 

“ Sommer cows.—First sample taken 8 weeks, and second one from 6 to 7 months, 
after calving. 

“ Fall cows.—First sample taken from 8 to 10 weeks, and second from 5$ to 7 months, 
after calving. 

“ (2) By analyzing 2 composite samples taken 2 weeks apart, date of taking in case 
of spring and fall cows to be 6 months after calving, and in case of summer cows to 
he 3 to 5 months after calving. 

“ Quite close approximations to truth may he obtained by weighing the milk dur¬ 
ing 4 days in the middle of each month and calculating the total yield by multiplica¬ 
tion. In 43 per cent of the oases, calculation was within 2 per cent of truth. Butter 




DAISY FARMING—DAIRYING. 1025 

yields calculated 111 this manner and by using 2 Bub* uck tests came close enough to 
tlie truth for most purposes. 

“ Efftct of abortion on quantity a art quality of Mill:. —The ettect or thoitiou w as ionud 
to be: < 1; A shrinkage of over one-tkad in milk jnld, - u uasi. of <»ut-tenth in 
quality, (3* a shrinkage of nearly one-third in butter \ield, 1 a more even quality 
of milk throughout the milking period." 

Experiments in creaming and butter making, U. H. Dean {Onta¬ 
rio AtjL Colleyr anil Espth Farm Bpt. Is";, pp. m-ho . —Fifteen trials 
were made during October in setting milk in .shallow pans, 20 lbs. of 
milk being set in a warm place and 20 lbs. in a cool place. The average 
temperature of the skim milk from the former was 54.1 : and it con¬ 
tained 0.45 per cent of fat; and from the latter 44.1" and 0.30 per cent 
of fat. 

“For three years w<* have had better results in creaming milk with shallow pans 
set in a cool room than in setting milk in these pans in a warmer plate. We are 
satisfied tl at it is a mistake to rarrj milk in shallow pans into the pantry or kitchen 
in order to keep the milk warm for the cream to rise. A ni< o. cool, milk cellar wheie 
the milk will not freeze is mncli better—better in ordei to get the cream to rise, and 
better for the flavor of the butter. . . . 

“From April to December, 22 trials were made, comparing 12, 24, and 36 hours’ 
setting of milk m deep < ans in ice water. Duiing tit*' summer months 12 hours’ set- 
ting gave good results, but in November and 1 >ecemher the skim milk from 12 hours* 
setting contained over 0.5 per cent of fat. The 24 and 36 hours' setting had consid¬ 
erably less/' 

In 10 comparative trials during May, July, and August in setting 
milk in deep cans in ice water so as to reduce the temperature of the 
milk to 41.4°, 46.7°, and 32.4°, respectively, the percentage of fat in 
the skim milk increased from 0.21 in the first case to 0.71 per cent in 
the last case. 

“ In 9 experiments made with 270 lbs. of milk brought to the dairy by patrons fur¬ 
nishing milk for the eheese department, which had been hauled some three or four 
miles before being set under conditions similar to the above, the loss of fat in skim 
milk wsb 0.23 per cent from milk at 40.3- ; 0.44 per cent from milk at 40.6-, and 0.66 
per cent from milk at 51.6-/’ 

Twenty-eight comparative trials were made from April to October in 
which the milk to be separated by the Alexandra separator was heated 
to average temperatures of S2.2 C , 97°, 107.7°, and 118.2°, respectively. 

“The results were that the higher temperature of the milk at separating showed 
(1) less loss of fat In the skim milk (feed and speed of the machine remaining con¬ 
stant as far as possible in all the trials); ,2) a higher percentage of fat in the cream, 
and (3) in the case of the Alexandra separators, the cream was smoother. The bat¬ 
ter made from the samples of cream separated at the different temperatures was 
quite similar in quality.” 

Trials of diluting the cream with from 1 to 6 times its volume of 
water and running it through the separator a second time “did not 
improve the quality of the butter—in fact it rather injured the body of 
the butter and did not improve the flavor. 15 

Sixteen trials were made from April to October with an Alexandra 



1024 


EXPERIMENT STA.TION RECORD. 


tutioiis (American Ilolderness, Ayrshire, Devon, Guernsey, Holstein, Jersey, and 
Shorthorn), and the Minnesota data upon 17 separate lactations and cows (Jersey, 
Guernsey, Shorthorn and their grades, Polled Angus, and Grade TIolsteins).” 

The following deductions are taken from the author’s summary: 

“Monthly variations during the period of lactation.— 1 The average spring cow rapidly 
betters the quality of her milk, beginning about five months after cal\ ing; the sum¬ 
mer cow starts in as caTly as the third month, while the fall cow maintains fairly 
even quality throughout her lactation period, seldom improving it more than 0.5 per 
cent in fat content. The percentage of solids-not-fat also is most uniform month by 
month in the milk of the fall cow. The percentage of solids-not-fat in the milk ot' 
spring cow’s seems to lessen somewhat in tlio summer time. 

“The average fall cow *holds out 9 [in yield] as a rule bettor than the average 
spring cow, and, in the records now under discussion, as a rule gave larger yields. 

“The gross yields [of butter] of spriug and fall cows in tho Vermont herd were the 
same, but in the Now York and Minnesota herds, the average fall cow outstripped 
the average spiing cow. 

“Tho Vermont fall cow held up the evenness of butter production bettor than the 
spring cow. Little, if any, difference was seen in this respect in the other herds. 

“ Extreme variations in quality during the period of lactation .—Tho greatest monthly 
variation in the qualify of file milk of 115 cows was 3.00 pei cent fat, the bast 0.33 
per cent fat. The wddest difference involved a change from 20.4 lbs. of milk to 14 
lbs. of milk to a pound of butter. Tho average variation was 1.20 per cent faf. The 
average monthly variation of spring cows was 1.02 per cent fat; of fall cows, 1.08 
per cent fat; of summer cows, 1.25 per cent fat. . . . 

“Two-thirds of the Vermont and Minnesota herds gave thinnest milk during the 
first 2 months, and two thirds of the New York dining the first 4 months. Ninety 
per cent of the Vermont and Minnesota eow s gave their richest milk after tho seventh 
month. Sixty per cent of the New York cows gave their richest milk before the 
eighth month. Tho arbitrary limitation of the New York records to a 10 months’ 
lactation may partially explain this. 

“Variations in quality and quantity of milk from year to year.—But6of 43 cows changed 
If) per cent in quality in successive years. Such slight change as was made was for 
the better in two-tliirds of the cahos. (Quantity changes are too dependent upon 
feeding, etc., io admit of deductions being drawn, 

“The quality of the milk of strip pe-rs. —Tho milk given during thelast few weeks before 
going dry is richer infai and solids-not-fat, and of a higher specific gravity than the 
average of the milking period, provided the cow has been in calf for 2 months or 
more. This is not so surely true if tho cow goes dry when farrow or when but 
recently served, 

“ When to test a eow for quality and quantity of milk.— A largo number of comparisons 
show that tlie average quality of tho milk of the entire year may be found with con¬ 
siderable accuracy bytesting 2 composite samples, taken in cither of two wajs. 

(1) Spring cows.—First sample taken 5 weeks after calving, and second from 
6$ to 7i months after calving. 

“ Summer cows.—First sample taken 8 weeks, and second one from 0 to 7 months, 
after calving. 

“ Fall cows.—First sample taken from 8 to 10 weeks, and second from 5J to 7 months, 
after calving. 

“ (2) By analyzing 2 composite samples taken 2 weeks apart, date of taking in case 
of spring and fall cows to bo 6 months after calving, and in case of summer eows to 
be 3 to 5 months after calving. 

“ Quite close approximations to truth may be obtained by weighing the milk dur¬ 
ing 4 days in the middle of each month and calculating the total yield by multiplica¬ 
tion* In 43 per cent of the cases, calculation was within 2 per cent of truth. Butter 
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yields calculated in this manner and by using 2 Babcock tests came close enough to 
the truth for most purposes. 

“ Effect of abortion on quantity and quality of milk .—The effect of abortion was found 
to be: (1) A shrinkage of over one-third in milk yield, (2) a gain of one-tenth in 
quality, (3) a shrinkage of nearly one-third in butter yield, (4) a more even quality 
of milk throughout the milking period/' 

Experiments in creaming and butter making, H. H. Dean (Onta¬ 
rio AgL College and Exptl. Farm Bpt. 1805 , pp. 60-60). —Fifteen trials 
were made during October in setting* milk in shallow pans, 20 lbs. of 
milk being set in a warm place and 20 lbs. in a cool place. The average 
temperature of the skim milk from the former was 54.1° and it con¬ 
tained 0.45 per cent of fat; and from the latter 44.1° and 0.39 per cent 
of fat. 

“For three years we have had better results in creaming milk with shallow pans 
set in a cool room than in setting milk in these pans in a warmer place. We are 
satisfied that it is a mistake to carry milk in shallow pans into tho pantry or kitchen 
in order to keep the milk warm for the cream to rise. A nice, cool, milk cellar where 
the milk will not freeze is much better—better in order to get the oream to ribe, and 
better for the flavor of the butter. . . . 

“From April to December, 22 trials were made, comparing 12, 24, and 36 hours' 
setting of milk m deep cans in ice water. During tlie summer months 12 hours’ set¬ 
ting gave good results, but in November and December the bkini milk from 12 hours' 
setting contained over 0.5 per cent of fat. The 24 and 36 hours' setting had consid¬ 
erably less/' 

In 10 comparative trials during May, July, and August in setting 
milk in deep cans in ice water so as to reduce the temperature of the 
milk to 41.4°, 46.7°, and 52.4°, respectively, the percentage of fat in 
the skim milk increased from 0.21 in the first case to 0.71 per cent in 
the lasc case. 

“In 9 experiments made with 270 lbs. of milk brought to the dairy by patrons fur¬ 
nishing milk for the cheese department, which had been hauled some three or four 
miles before being set under conditions similar to the above, the loss of fat in skim 
milk was 0.25 per cent from milk at 40.5°; 0.44 per cent from milk at 46.6°, and 0.65 
per cent from milk at 51.6°/’ 

Twenty-eight comparative trials were made from April to October in 
which the milk to be separated by the Alexandra separator was heated 
to average temperatnres of 82.2®, 97°, 107.7°, and 118.2°, respectively. 

“ The results were that the higher temperature of the milk at separating showed 
(1) less loss of fat in the skim milk (feed and speed of the machine remaining con¬ 
stant as fnr as possible in aU the trials); (2) a higher percentage of fat in the cream, 
and (3) in the case of the Alexandra separators, the cream was smoother. The but¬ 
ter made from the samples of cream separated at the different temperatures was 
quite similar in quality." 

Trials of diluting the cream with from 1 to 6 times its volume of 
water and running it through the separator a second time u did not 
improve the quality of the butter—in fact it rather injured the body of 
the butter and did not improve the flavor.” 

Sixteen trials were made from April to October with an Alexandra 
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separator in separating lots of milk averaging 4.18 and 3.3 per cent of 
fat. In general “the riclier milk did not produce a great deal more 
volume of cream than the imorer milk, but the cream contained a 
higher percentage of fat. 1 ’ 

The results are tabulated of a comparison of the creaming of milk 
by separator, in deep setting, and in shallow pans, each month from 
April to December, and the results obtained in 3 years 7 experiments are 
discussed. 

“During 18915 and 1S94 tlio position of ihe methods, as regards completeness 
of skimming, quantity of butter made, and qualify of batter was: Separator first, 
deep setting second, and shallow pan third. This is tbe relative standing for 1895 
also. . . - 

“As to the quality of butter produced from the throe methods, it may bo said that 
there was not much difference in them during the cooler weather. In hot weather 
the shallow-pan butter was not so good, but at oilier times it. compared favorably 
with the other two. Taken for the lime months, the separator butter was slightly 
better in quality, although not always so.” 

Experiments in making sweet-cream butter had been carried on at 
the station for 3 years previous, and in 1895 18 trials were made. 

“Onr results haAc been practically the same throughout, viz, that butter can ho 
made from sweet cream, which will suit a certain (‘lass of customers, who like mild, 
fresh, creamy lla\orod butter; but by the majority of persons in Canada, ripened- 
cream butter is liked better. ()ther points we have learned ore: 

“(1) We mnst churn sweet cream at a very low temperature (lb' 1 or below) in 
Order to obtain all the butter. Churning at ordinary temperatures means a great 
loss of fat in the buttermilk. Cream rich in butter lut (25 to 30 per cent) gives best 
results. 

“ (2) Sweet-cream bnttor does not possess keeping quality the same as ripened- 
cream butter. We lia\ o found that if quickly goes off in flavor and does not improve 
or take on the flavor of ripened-cream butter, as claimed by some. 

“(3) The temperature of the cream usually rises about 10* 1 in the process of 
churning, indicating that the low temperature is not suitable for bringing the butter 
(yet neeossary to start with) in order to gather all the particles of fat.” 

Iu a number of trials of different starters used for ripening cream 
“none produced so marked an effect on the liavor of the cream aud 
butter as Oonn’s Bacillus No. 41.” 

One experiment, was made each week during 1895 in packing the but¬ 
ter into tubs without washing and in washing once ami twice. As a 
result the author recommends little or no washing where the butter is 
to be made into pound prints and consumed at once. Where packed iu 
tubs the unwashed butter did not retain its quality quite as well, but 
the author believes that “many makers fire spoiling the flavor of their 
butter by too much washing.” 

To compare the oil-test churn with the actual yield of butter 27 trials 
were made during July, August, find September. 

“The total amount of butter credited in these churnings by the oil-test churn 
was 575.94 lbs., compared with 592.34 lbs. as the actual yield, a difference of 10.4 
lbs. . . . 

“Only three times out of the 27 trials did the oil test credit more than the actual 
yield from the chum.” 
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Tests of dairy apparatus, J. L. Hills (Vermont Sta. JEtpt. 1895, p. 
192 ).—This is a continuation of the test of steam consumption of sei)a- 
rators given in the Annual Report of the Station for 1894, p. 151 (E. S. 
R., 8, p. 88). A series of tests were made with the DeLaval Alpha Belt 
separator under conditions as nearly similar to those in previous tests 
as practicable. The results of these tests are tabulated and are com¬ 
pared with those previously reported. 

*‘It appears that in these tests the Alpha Belt machine used but about two-thirds 
as much steam as tho United States Belt separator to separate the same amount of 
milk, under as neuily similar conditions as were obtainable, and that the DeLaAal 
Turbine separator was much more wasteful of steam than either of the others, a 
condition which appears characteristic of steam motor machines in general.” 

Cheese producing power of milk of varying percentages of 
fat, H. H. Dean (Ontario Agl. College and Frptl. Farm Rpt. 1*95, pp. 
19-33 ).—Experiments are reported with the milk of the college herd 
and that delivered at two cheese factories and single tests with medium 
and very rich milk. 

Dairy texts (pp. 20-U7).—These tests lasted from May until October, 
and were a continuation of the work of the previous year (E. 8. R., 7, 
p. 715). Data are given as to the percentages of fat and casein in the 
milk by months, the composition of green and cured cheese and of whey 
from medium and rich milk, the distribution of constituents in cheese 
making, and yield of cheese from milk containing different percentages 
of fat. Arranging the analyses of milk into groups according to the 
percentage of fat shows that ‘‘with the increase in fat there is a con¬ 
tinuous decrease in the quantity of casein per pound of fat.” 

“This fact, together vith the occurrence in most groui>s of slightly higher per¬ 
centages of casein ah the groups increase in fat, appears to me to demonstrate beyond 
all question that increases in percentages of fat are not accompanied by propor¬ 
tional increases in percentages of casein in milk; hut that the increases in percent¬ 
ages of casein are proportionately less than the increases in percentages of fat.” 

The yield of cured cheese iu relation to the casein and fat in the milk 
is shown iu the following table: 

Yield of cured clu c*e from rich and medium milh. 


Lot L (ri< li milk). 


Months. 

1 

1 

Cured < 


l?at. 

Casein. 

I 

Per 
pound 
of iat. 


Per cent. 

Ptr rent 

Pott nth i. | 

May. 

3.201 

2 222 

2.713 i 

June. 

3 203 

2 320 

2.770 | 

J uly. 

8 .001 

2.415 

2.870 1 

AnftUbt. 

3 050 

2.330 

2.840 1 

September . 

3.244 

, 2.454 

1 2 733 1 

October. 

4.410 

1 2.451 

2.747 


Lot 11 (medium milk). 



1 

_ 


— 

h< cse. 



Cured cheese. 

Per 

pound of | 
tat and 

Fat. 

Casein. 

Per 
iHunid 
of iat. 

Per 

pound of 
iat and 

uibein. 1 

! 


casern. 

Pound*. 

Per ci )it. 

I Per cent. 

1 

Pound i. 

Pound*. 

1 CIO 

4.155 

2.385 

2 407 

1.592 

1.013 

3 003 

1 2.459 1 

2 548 

1.304 

1.508 

3.874 

2.407 

2.527 

1.531 

1.398 

4.036 

2.489 

2.455 

1.522 

1.508 

4.248 

2,701 

2 445 

1 495 

1 614 

4.285 

2.724 

2.315 

t. 340 


“The figures for each month are averages of 12 to 13 distinct tests on different days. 
This comparison shows that, while the medium milk yields nearly 0.3 lli. more cheese 
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per pound of fat than the rich milk, the medium milk yields only 0.(MS more cheese per 
pound of fat and casein than the rich milk. . . . 

“ The fat and casein together never fail to determine, very nearly, the cheese-pro¬ 
ducing power of milk, whatever its percentage of fat. . . . 

“ For each month the calculated j ield [on tho fat basisJ in the medium milk is 
less than the actual yield, and in the rich milk is more than the actual yield. For 
the entire season tho calculated yield of cheese from the 22,191,.*) lbs. of medium milk 
is 109 lbs. less than tho actual yield; and the calculated yield from the 21,894.5 lbs. 
of rich milk is 109 lbs. more than tho actual yield. These differences between the 
actual and calculated yields of cheese follow from or are due to, the casein in milk 
not increasing in the same ratio as tho fat.” 

Both the green and the cured cheese made from milk with a medium 
fat content contained higher percentages of moisture and casein each 
month but lower percentages of fat than the cheese made from richer 
milk. The whey from the richer milk contained a higher percentage of 
fat each month than that from the medium milk, but the difference in 
casein was very small. a In the process of curing, cheese from the 
medium milk loses higher percentages of moisture, fat, and casein than 
cheese from the rich milk.’’ 

The conclusions from these dairy experiments are given as follows: 

“(t) A given weight of rich milk makes more eheoso than an equal weight of 
medium or of poor milk. 

“(2) The casein per pound of fat is greater in medium than in rich milk, 

“(3) The percentage of casein is higher in rich milk than in poor or in medium 
milk in averages of several samples; but, in single samples, a decrease in casein may 
accompany an increase in fat, and vice versa. 

“(4) Casein in milk does not increase* in the same ratio as the fat in poor, medium, 
or rich milk, 

“(5) A medium milk yields a greater weight of cheese per pound of fat contained 
in it than a rich milk, 

“(6) There is a little more fat lost in whey from a rich milk than from a medium 
milk. 

“(7) Cheese in curing 30 da^s loses from 4 to 5.5 per cent of its green weight. 

‘*(8) Cheese from medium milk loses in curing a slightly hitrher percentage of its 
green weight than cheese from rich milk." 

Marden and Roeftwood Untx (pp. 27-30).—Samples of milk and green 
cheese were taken weekly from tho Marden and l’ockwood cheese 
factories during the whole season for analysis. The results of those 
analyses and tho calculations made from them are tabulated. “The 
results obtained in the tests confirm every conclusion reached in the 
tests made with the milk from our own dairy.’ 7 

As to the method of paying for milk at cheese factories, the author 
says: 

“The fat basis of distribution is in the right direction. It considers the quality 
as well as the weight of milk. But by this method, since casein in milk does not 
vary as tho fat, it makes a very great distinction in favor of the rich milk. . . . 

“This method gives tho advantage to the richer milk, and discourages watering 
and skimming. For these and other reasons it is commendable. But owing to the 
facts (1) that the casein of milk, as well as the fat, enters into tho choose, inilnoncmg, 
like fat, its amount and its quality, and (2) that the variations in the percentages of 
the casein in milk are not in the saxiie ratio as those in the percentages of fat, the 
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fat l>asis of distribution gives too great an advantage to the richer milk. Two being 
somewhat m the neighborhood, of the average percentage of casein, particularly 
in milk between 3 and 3.5 per cent of fat, its addition to the fat reading considerably 
reduces the advantage given, by the fat basis alone, to the richer milk. But the 
fat 4- 2 method does not recogni/e any difference in the percentages of casein in poor, 
medium, and rich milk. 3? or this reason, as in our dairy tests for May, a poor milk 
may be credited with more cheese than the milk produces, and the rich milk with 
less cheese than it produces, and rice remt. The fat and casein method, using addends 
to calculate casein, distributes the cheese, as in the dairy tests, fairly to all qualities 
of milk, making due allowance for quality and quantity of cheese.’’ 

The results of 5 single tests which are reported in making cheese 
from medium and very rich milk“reveal nothing conflicting with former 
conclusions.” 

Ratio of fat to casein in individual cow's mill' { pp. 31-3; 5).—Data are 
given for observations of several weeks’ duration on the milk of 4 cows, 
the yield and composition of the milk and the quantity of casein per 
pound ot fat being given. 

Experiments in the manufacture of cheese, II. H. Dean (Ontario 
ApL College and FxptL Farm Rpt. l.sOo, pp. M-(it) j.—The data are given 
for experiments on the relation of fat in milk to the quantity and quality 
of cheese. These experiments were continued during the season from 
May to December, and covered on the average 3 days of each week. 
The data are quite fully tubulated, but no conclusions are given, as the 
cheese was not fully ripened when the report was issued. The conclu¬ 
sions from this work are given in Bulletin 102, noticed below (p. 1030). 

Experiments are also reported on the effect of dipping spring, sum¬ 
mer, and fall curds at different stages of acidity: effect of salt on curds 
from normal, rich, and poor milk; effect of temperature ip cooking 
curds, and effect of using different quantities of rennet in making 
spring cheese. The principal conclusions, where auy were reached, are 
given below: 

“Further trials are needed to settle the point as to the right amount of acid to 
give spring curds. We would advise about one-eighth of an inch. . . . 

“The results indicate that rich milk curds should be salted more heavily than 
poorer milk curds. The tendency of cheese made from rich milk is to,ward a * pasty’ 
texture and poorer keeping quality. An extra amount of salt remedies this to some 
extent. Curds from 4 per cent milk and over need to he salted at a higher rate than 
other curds. The quantity will vary with the season, the amount of moisture in 
the curd, and the length of time the cheeses are to he kept before they are placed 
on the market. . . . 

“The experiments made indicate that one or two degrees higher temperature in 
cooking would improve the texture of cheese made from rich milk, say milk con¬ 
taining 4 per cent of fat and over, although some of the cheese scored higher, at a 
lower cooking temperature. If the usual temperature for cooking is 98-, we would 
recommend cooking to 99 or 100° when making up milk containing over 4 per cent 
of fat into cheese. The higher cooking tends to improve the body and texture aud 
to overcome the tendency to pastiness in cheese made from rich milk. . . . 

“In the experiments where but 1 and 2 oz. of rennet per 1,000 lbs. of milk were 
added, the time required for coagulation was too long and considerable cream rose 
to the top. As a consequence the percentage of fat in the whey was high, 0.3 and 
0.2 per cent; and the yield of cheese was less, being half a pound less in tlio case of 
659—Ko. 11-7 
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1 o/. and a quarter of a pound less wliere 2 oz. of rennet were used. This loss was 
on BOO 11)8. of milk and would amount to considerable in a large vat. Theio aUo 
seemed to be less yield of eliecse where the o\tra large quantities of rennet weio 
used, and more loss of fat in the whey. . . . 

‘•The best cheeses wero made on April 5, when 3 o/. and 2> o/. of rennet weio used 
per 1,000 lbs. milk. Those two eliooses the exports pronounced very good spi mg 
cheese,” 

Experiments in cheese making, II. U. !>ean (Ontario Agl College 
and ExptL Farm Bui ifW, pp. <>/).—Relation of fat in milk to quantity 
and quality of cheese in the months of November and December , 1895.— 
This is a continuation of the investigation reported above, covering 
the months of November and December. Data similar to that in the 
report noticed above are tabulated. 

Summary of t wo years work on the relation of fat in milk to cheese pro¬ 
duced. —This is a summary of the work noticed above (p. 1020). In 
studying this question, during the two years cheese was made from 287 
vats of milk, averaging lbs. each, or 80,100 lbs. of milk altogether. 
The author believes the results warrant the following conclusions: 

<f (l) Whole milk is not valuable for cheese making in proportion to its weight or 
volume, as 100 lbs. of 3 per cent milk will make about 11 lbs. leas choese than 100 
lbs. of 1 per cent milk. 

* £ (2) Whole milk does not piodne© cheese exactly in proportion to the butter fat 
contained in it, as 1 lb. of fat in milk testing an a\er«ige of 3.23 per cent produced 
2.78 lbs. of cured ehceso, while 1 lb. of fat in milk testing an average of 4.2 per cent 
produced an average of 2.52 lbs. of cured cheese. 

“(3) The yield of cheese is fairly Uniterm in proportion to the fat and casein con¬ 
tained in the milk, when the latter is represented by adding 2 to the percentage 
of fat. This method gives results slight!,\ lower than the actual > ield of cheese, for 
milk testing under B.23 per eent of fat, and slightly above tko actual yield, for milks 
testing oxer this percentage of fat. 

4 qli Percentage of fat in the wlioy was greater from rich milk Ilian from poor 
milk, but the loss of fat per 100 lbs, of cheese made did not differ materially until 
milk with oxer 1.50 per cent of fat an as used. 

*‘(5) The relation of the fat of the milk to the quality of the choose produced is 
the most diliieult point of all to settle, as there is so much difference of opinion as 
to what constitutes ‘quality* in a cheese. U is difficult to get two judges to agree 
as to the number of points which cheese should be scored; and there does not seem 
to be a very definite iclation between points scored and the market or money value. 
A choose tlial. would bring top price in one market might not do so in another. At 
present there is not enough discrimination made in eheoso sold on the markets. All 
our elioese made at the College wore sold for the same price each month. 

“(tt) The cheese made from poor milk had a tendency to become haisli in texture, 
which may be partially remedied by using loss salt and lea\ ing more moisture in 
the cheese* Rich milk has a tendency to produce cheese somewhat ‘pasty* and 
‘slippery* in character, which may he partially remedied by the use of extra salt and 
by cooking one or two degrees higher than usual. The 11a vor, closeness, even color, 
and texture of a cheese arc somewhat dependent upon the fat present in the milk and 
retained in the cheese; but with normal milk there are a number of factors equally 
important in the manufacture and sale of Cheddar cheese. Among these are (1) 
what may be called good physical qualities in the milk, such as smell and taste; (2) 
skillful making; (3) differences in the tastes of judges and consumers. 
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“(7) The percentage of fat in milk plus 2 is a fair binds upon which to distribute 
proceeds among patrons of cheese factories/' 

Effects of salt , temperature , rennet , and acid in cheese making.—The, 
results are tabulated and discussed of experiments in using different 
amounts of salt, adding tlie rennet at different temperatures, using dif¬ 
ferent quantities of rennet, milling tlie curd at different stages of 
acidity, and puttiug the curd to press at different temperatures. 

Three experiments were made in using from ii to 4 lbs. of salt per 
100 lbs. of curd. 

*‘The difference in the quality of the cheebe made was not very marked, except m 
the case of the curd salted at the rate of 4 lbs. of salt per 100 lbs. of curd iDecem¬ 
ber 18—3.5 per cent of fat in milk), which was pronounced a very 1 harsh’ cheese.*' 

Seven experiments were made in which the rennet was added at 
from 70 to 95° F. 

u These experiments indicate that above 86", up to , each increase of 1 m tem¬ 
perature in tlie milk will decrease the time required for coagulation by 1 minute. 
Iielow down to 70 , each decree of fall in temperature increases the time 
required for coagulation by about 2 minutes, other things being equal. Tlie effect 
of setting-temperature on the time from setting to dipping seems to be that a tem¬ 
perature below 80 requires a longer time before the curd is in a condition to ‘dip,’ 
as tested by the hot iron. Above 80 , in the two experiments made, there was little 
difference in the time. 

“Perhaps the most important point of all was the extra loss of fat in the whey 
from setting at low’ temperatures. Tlie loss was 0.5 per cent when set below 80 . 
Tiieie was a corresponding decrease in the yield of eheese from these temperatures. 
The effect on the quality of cheese did not seem to be very marked/’ 

In regard to the effect of using different quantities of rennet— 

“There is nothing special to report in these experiments, except that the extra 
rennet added coagulated the milk in much less time than the ordinary amount did; 
but the time required for coagulation with a given quantity of rennet in these 
months was larger than in the spring, though the milk w r as of similar ripeness, as 
indicated by the rennet test.” 

Prom the experiments made on this point a statement is given of the 
time required for coagulating at different seasons of the year with from 
i to 9 oz. of rennet per 1,000 lbs. of milk. 

“The length of time from dipping to salting did not appear to be materially 
affected by the time or condition of milling within the range given. In other words, 
these enrds were ready to salt in about the same length of time after dipping, 
whether milled early or late. The yield of cured cheese was very similar, t . . 

The quality of the cheese made on the same day was quite uniform throughout/' 

European dairying, H. H. Dean {Ontario JgL College anti Expth Farm Itpt, 189, 
pp. 73-$o ),-~Notes and suggestions are given as a result of a short trip in Europe. 
These are based largely on observations made in England and Denmark and relate 
to the demands of the butter trade, ways m w’liich these are being met by other 
countries, the methods practiced in Denmark, butter exhibitions, and milk supply 
for cities. In these lines valuable information and suggestions are given. 

The principal suggestions made for Canada are that some distinctly Canadian 
packages be used for putting up first-class dairy products; that the dairy trade bo 
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developed in tinned butler for warm countries and for use on board ships, in the 
cold process of condensing milk and the freezing of milk for ship use in summer, in 
the manufacture of fancy choose for home markets, and m supplying Cheddar cheese 
to countries where it is little known or huttor where butter is mailt* a specially and 
fancy cheese is imported at a high price; restriction of the sale of margnrin ami all 
bn Her imilniions, filled cheese, etc., and the establishment of dairy exhibitions 
similar to those held in Denmark. 

Feeding skim milk to cows, ,1. .Jokiksknkkn ( l.andmanhbladt', 29 (1896), pp, 
88.1-283 ).—Favorable practical experience with Lindstrdm's method of fuelling skim 
milk(E. S. 1?.,8, p.218). 

Trials with feeding coagulated skim milk to milch cows, A. Lind,strum (TUhkr. 
Landtman, 17 (1S96), pp. 212-217, 2 24-MO), —Favorable results were obtained in feud¬ 
ing 4 to 5 kg. (9 to 11 lbs.) of skim milk pur day per head. For method of prepara¬ 
tion sec E. H, It., 8, p. 218. 

Feeding coagulated skim milk to milch cows. A. Li nostrum (Xord. Mejrri 
ruin., 11 (1896), Xo8. 12, pp. 133, LIU; 7,1, pp. in, 778). 

Yield and feed of the dairy herd at Kalnaes agricultural school (Norway), 
1895, K. Dokiilkn ( Xorsk. Landmannhlad, 1.1 ( 789(1), Xo 23, pp. 297-39J). 

Fast and slow milking, •!. L. Hills (l\rmont Sta. lipt 789.1 pp 79,1, 101 ).—The 
results are tabulated of a trial with 8 cows, lasting 1 month and divided mto JJ 
periods, tin* cows being milked fast in the lirst and last pencils and slowly during 
the second period. There was a diminution in the yield o 1 milk throughout the 
trial. ‘* TIow much effect, if any, (ho slow milking had in lessening the yield can 
not he told because of the natural shrinkage duo to the time of > ear ” 

A record of the daily herd for 1895, II. II. 1)kan {Ontario .Ujl ('olletp and K.rptl 
Farm lipt . 189-1, pp. (18, (19 ).—A yearly record is given for 21 cows '* We still adhere 
to our standard of at least 6,000 lbs of milk, or 250 lhs, of butter yearly. It a cow 
docs not reach this standard, sho must go ” 

The phosphates of the milk, C. IUrthkl ( Xord . Mtjcri Tidn // {189(1), Xo. ?S, 
p. ooO ). 

Pasteurization of the skim milk at cooperative creameries ( I.andmannldadc, 19 
(1890), pp. .172, 727,1). 

A self-regulating pasteurization apparatus, X. 1 1kkki<P*ks and \ r . Ktriholt 
(Lundnianuldade, ,79 (1890), pp, 337-339; Xornk. l.andmannblad, /.l {1890), Xb. 7(1, pp, 
336-339, ill). 

Tho use of refrigerating maohines in the dairy industry ( Vow/. Mt'jt ri Tidn., 
1/(7Xon. 1*7, pp. 179-289; 1,1, p. 299). 

The Alpha churn ( Xord. Mrjrri Tidn., 77 (t89t,), Xo. 76, pp. J83-183, iff.).— A new 
Swedish churn, invented by an Australian daily man, 11. K. Svenden, and manufac¬ 
tured in Sweden. 

Swedish cooperative creameries, Y. Mklandku ( TUlnkr. I.andman , 77 (189(1), pp. 
320-32, 7, 3 78-117). 

A new method of condensing milk, .1. Krururv (Xornk f.andmanMtd, Hi (1890), 
Xo. 9*, pp. 21321, 7J0 ).—'Treats of Declaims suggestion to condense milk by successive 
freezing and thawing, separating out the ice crystals by centrifugal force. 

On casein and the action of rennet on oow’s milk, F. Sen am Kit ( Xord. Mcjeri 
Tfdn., 11 (7896), Xon. 19, p. 219; 20, 231, 232; 21, 277), 

Traveling dairy, F. J. Sleioiitiiojlm (Ontario Atjl. ('oUvyt and Kept!. Farm lipt. 
189.1, pp. (19-72 ).—A report of the work of the traveling dairy in 1895. u In the 
course of the past season tho traveling dairy has addressed, at 120 meetings, about 
4,000 people, made upward of 1,000 lhs. of butter, and tested about as many sam¬ 
ples of milk.” 

On the regulation of the sale of milk from a hygienic point of view, E. Alm* 

QUIST ( KgJ. Landt. Jfatd. HandL, .1.1 (1899), Xo, /, pp. 209-218). 
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A new plan for the construction of a storage cellar, W. B. 

Alwood ( Virginia fit a. Bui. 58 , pp. 163-105, tigs. 3 ).—A cellar for the 
■winter storage of fruits and vegetables has been constructed at the 
station, the essential features of which are described as follows: 

“(1) A cellar excavated into a gently sloping liillside, carried into tlie bank far 
enough to place the cellar room entirely below the surface of the earth and yet give 
opportunity to enter the cellar easily by an inclined way from the lower side of the 
slope; (2) a flue leading out from near the center of the floor of the cellar room, 
along the bank of the hillside for a considerable distance, with sufficient fall to make 
it act both as a drainpipe and a fresh-air flue; {%) ventilating flues placed at each 
end of the cellar room, or elsewhere as desired, and rising to the height necessary to 
give a sufficient dratt to carry off rapidly the air from the cellar loom whenever 
ventilation is desired. v 

A trial of this cellar has given quite satisfactory results as regards 
ventilation and uniformity of temperature. 

Brick paving for country roads ( U. S. Dept. Agr., Office of Hoad Inquiry ('ire. 
23,pp.7, Jigs. 0 ).—This i? an account, taken principally from the Monmouth Daily 
■Review and the Engineering »ws, of the snot essful use in road making of vitiified 
brick made from slmle in Monmouth, Warren County, Illinois. The narrow-strip 
method of road construction is illustrated and discussed. 


STATISTICS. 

Ninth Annual Report of Georgia Station, 1896 (Georgia St a. fipt. Z<s/W, pp. 
5$3-o9S).— The report includes very biief notes by tlie director upon progress of work 
at the station, a list of publications issued during the year, and a ilnancial statement 
for the fiscal year ending June 30, 1800. 

Ninth Annual Report of Maryland Station, 1896 (Maryland St a. Bpf. 1S0G, pp. 
213-230 ).—This includes a report by the director upon bulletins issued, general prog- 
i ess of the station, and experimtMital work in the agricultural department; notes 
upon investigations by the chemist, horticulturist, entomologist, physicist, and 
veterinarian; and a tinancial statement for the liscal year ending June 30,1800. 

Tenth Annual Report of Nebraska Station, 1896 {Xebntbla St a . llpt. ISUh, pp. 
XXXII ).—Report by the director on the general management of the station, addi¬ 
tions to the station personnel, station improvements and progress, and bulletins 
published during the year; outlines of work l»> beads of departments; and a finan¬ 
cial statement for the fiscal year ending June 30, 1800. 

Eighth Annual Repoit of New Hampshire Station, 1896 (Xeic Hampshire St a. 
Bui. 40, pp. 76-01, figs. 4 ).—Brief reports by the heads of departments on the work 
of the year, with lists of bulletins published and of donations received by the sta¬ 
tion, and a financial t>tatement for the fiscal year ending June 30, 1800. Rome work 
done by the entomologist is reported elBewliere (p. 1003b 

Fifteenth Annual Report of Ohio Station, 1895 (Ohio Sta. Itp>t. 1803, pp. 
V-XLlII,j\gn.2 ).—Reports by the board of control, director, and heads of depart¬ 
ments on the work of the year, parts of which appear elsewhere; announcement as 
to the scope of the station work; an inventory of the station buildings, with floor 
plans of the main building and of the dairy barn; lists of the publications issued 
and of the donations and exchanges received during the ,\ear; and a financial state¬ 
ment for the fiscal} ear ending June 80, 1895. 
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Ninth Annual Report of Tennessee Station, 1896 ( Taint htee Sta. Upt. 1899, pp, 
J-Ul, 19, JO ),-—Brief reports by the heads of departments on the work of the year, 
with a bibliography of the Mahon liteiatmo since irs establishment in 1888, and a 
financial statement for the fiscal year ending Juno JO, 1890. 

Reports of director and treasurer of Vermont Station, 1895 ( Vermont St a . 11 pt, 
1898,pp. ,7^;o).“Brief summaries of work of the station in different lines, list of 
available station publications, abstracts of Bulletins 15-19, and a financial statement 
for the fiscal year ending .June JO, 1895. 

Sixth Annual Report of Wyoming Station, 1896 ( IVyamhuj Sta, Upt. 1899, pp. do, 
and Appen., pp. 8 JO ).—This includes brief notes upon the bulletins issued by the sta¬ 
tion during the year, plan of station work, tliuincial atatei cut for the fiscal year 
ending June JO, 1896, and reports by the director, agrieultuiist and horticulturist, 
botanist, chemist, geologist, physicist, meteorologist, and superintendents of sub¬ 
stations at Landei, Sundance, Wheatland, and Sheridan. The appendix contains 
reprints of the bulletins issued during the year. 

Index to Wyoming Station bulletins ( IVpomhuj Slat. Itpt, 1899, Appen., pp. 1 7).— 
A reprint of Index Bulletin A of the station (15. S. 11., 8, p. (>37). 

Repoit of the agricultural experiment station of Maibiug, 1895-96, T. Diki- 
rich (Aahresber. landw. I'm. Slat. Marbimj, /,s 98-09, pp. ID ,—A summar t \ account of 
the work of the j ear, including analyses of fertilizers and feeding stuffs, and accounts 
of tests of seeds (see p. 989). 

Report of the chemical control station at Alnaip for 1895, M. Wkiwu. ( llnarp 
(Sweden ), 189(1, pp, 11), 

Repoit of the chemical and seed control station at Skara for 1894, <>. N\ lan¬ 
der {Sham (Sweden), 189,1, pp, is). 

Report of the chemical and seed control station at Skara for 1895, <>. N blan¬ 
der (Skara {Sweden), 189(1, pp, JO). 

Sugar statistics (Snyar Cane, JO (7897), No. XU, pp. J77-J79 ).—Imports and exports 
ot raw and refined sugars of sugar-producing countries, estimates of the crop of beet 
sugar of Europe for the current campaign, 1897, and the amounts of sugar produced 
during the last 8 years are tabulated. 

The acreage of grains in Russia (Mitt. dent, landw. dee., U (1897), Xo, 9 , pp. ,11, 
JO’).—Statistical information concerning the crops of wheat, rye, and oats during the 
last 10 j oars. 

May crop report (Indiana Bureau of Statin/ion Itul. J,pp, /-/),—A report on the 
condition of field crops and of fruit in the northern, central, and southern divisions 
of the State. 

Danish cattle exports, J. Ann* ( LandmunebUtde, J9 \ /&%), pp. Jlf,~'9'). 



NOTES. 


Alabama Station.—J. T. Anderson, Ph. D., lias "been made associate cbcmist of 
the station. 

Arizona Station. —Col. J. H. Martin, of Tucson, lias been appointed a member of 
the governing board, succeeding E. R. Monk. H. G. Wolfgang, formerly foreman at 
the station at Tucson, has been made florist and assistant horticulturist, and F. G. 
Havens, formerly of Riverside, California, has been made foreman. 

Ohio Station. —The dedicatory exercises of the Ohio Station wore held at Wooster, 
June 3, in the presence of an audience estimated at from 10,000 to 12,000. A number 
of distinguished guests, including the governor, Asa S. Bnshnell; the Assistant Sec¬ 
retary of Agriculture, Hon. J. II. Brigham, and others, were present and took part 
in the exercises. Among the addresses delivered were ‘‘Tlio Ohio Agricultural 
Ex|>eriment Station: Its history and work,” by Assistant Secretary Brigham; “The 
educational mine of agricultural experiment,” by W. I. Chamberlain, and -‘The 
evolution of tbe experiment station,” by E. W. Allen, of this < 

Sheds and Plants from Eastern Europe and NoRih Central Asia. —Prof. 
X. E. Hansen, of the South Dakota Agricultural College, has been appointed by 
Secretary Wilson special agent to 'v isit eastern Russia, Russian Turkestan, Bokhara, 
Siberia,.east of the province of Irkootsk; Mancliooria, and outer Mongolia in north¬ 
ern China, for the purpose of making as complete a collection as i>ossible of grasses, 
cereals, legumes, fruits, and all kinds of farm, tree, slirnb, and garden seeds from 
the very dry and hot semi-desert regions, as well as very cold and dry sections of 
these countries, with a view to securing hardy plants adapted to the arid sections of 
the West and the colder regions of the Northwest. „ 

The Industrial Work of tiie Seaboard Air Ltni: Railroad. —The industrial 
department of the Seaboard Air Line Railroad, whose main line extends from Ports¬ 
mouth, Virginia, to Atlanta, Georgia, 1ms organized under the super\ ision of John T. 
Patrick, chief industrial agent, a somewhat novel and extensive system of industrial 
instruction with a view to encouraging people along the line of the roiul to improve 
their methods of farming and to develop certain allied industries, such as canning, 
dairying, etc., which have hitherto received little or no attention. TliS work was 
inaugurated by the selection of local industrial agents who are representative men 
in the community and serve without pay. These agents directed their efforts first 
to stirring up interest in the industrial work of the railroad and to encouraging tree 
planting and village improvement. From this beginning has developed the one day 
farmers 1 institutes, or industrial training schools, which have been actively prosecuted 
during the present summer. For the use of this school a train of cars has been 
fitted up with improved appliances for canning, preserving, pickling, butter making, 
tillage of the soil, and road making, and provided with accommodations for the 
force of instructors accompanying the exhibits. This train stops tor one day at dif¬ 
ferent small towns along the road. Opportunity is given for examination of the 
different implements and appliances and their use is explained. Instruction is also 
given in canning, preserving, etc., to a class of young ladies, and literature relating 
to improved implements and methods is distributed. Between June 28 and July 20 
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these schools wore hold at 13 ditferent points in Virginia, North Carolina, South 
Carolina, and Georgia. Another feature of this industrial work is the attempt to 
improve the stock of the farmers along the road. The use of two thoroughbred Jer¬ 
sey bulls, and one Holstein bull is at present being given to the farmers free of cost, 

< >tlier thoroughbred animals are to be added from time to time. The third feature* 
of the work, which is not job thoroughly organized, is to bo provided for by the 
establishment of experimental farms o\ery 10 miles, or 100 in all, along the line oi 
the road. Twenty-eight of these farms have now been established. These farms 
sue to be de\ oted principally to tests of t lie adaptabilit j of \ arious crops to the regions 
in which the farms are located. Hops, ginseng, Kalir corn, and pj rethrum, are some 
of the crops being tested at*present. The testing ot fruits and gi asses is to be given 
special attention in the future. 
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Vol. VIII. No. 12. 


The present number completes the eighth volume of the Eecord. The 
character and extent of the work in this and the preceding volume is 
indicated by the following table: 


Volume Volume 
VII. VIII. 


Station reports. 

Station bulletins..\. 

Publications of Vnitert States Department of Agriculture 

Foreign articles. 

Total number of articles. 

CTashitied .is follows: 

Physics. 

Chemistry. 

Botany. 

Fermentation ami bacteriology. 

Zoology. 

Meteorology. 

Air, water, ami soil. 

Fertilizers.’. 

Field crops. 

Horticulture. 

Forestry. 

Seeds and weeds. 

Diseases of plants. 

Entomology. 

Foods anaonimol production. 

Veterinary science... 

Dairying... 

Technology. 

Agricultural engineering. 

Statistics... 

Miscellaneous... 


46 

62 

304 

340 

83 

02 

443 

702 

1,301 

1,565 

1 


144 

137 

43 

69 

4 

5 

10 

10 

54 

54 

54 

55 

100 

103 

206 

228 

111 

154 

n 

11 

41 

29 

64 

79 

87 

126 

156 

177 

36 

51 

73 

139 

7 

4 

18 

22 

76 

92 




The abstracts in this volume occupy 778 pages, and required in their 
preparation the reviewing of 38,552 pages in the original publications. 
In addition to this the volume contains 2,200 titles (mostly foreign), not 
abstracted; 15 editorials, occupying 26 pages; 9 special articles, 
occupying 118 pages; and 75 station notes, occupying 13 pages. 

As in previous volumes the subject-index has been made in sufficient 
detail to serve as a fairly complete guide to the contents of the publi¬ 
cations abstracted. 
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lime. 202 

limestone.. 953 

marls, Wis. 209 

milk. 660 

nitrates. 603 

nitrogen. 22,23,274 

organic matter. 99 

perchlorates. 859,800 

phosphates.100,103 

phosphoric acid .23,100,193,272,456,560,860 

N. C . 861 

potash. 24,103,195,274,457 

rennet. 631 

soils. 573 

U. S. D. A. 481 

soils and ash. 275 

stoaric acid. 666 

starch.*. 199 

sugar... 376 

sulphuric acid. 201,663 

tannin. 278,376 

uric acid. 104 

volatile fatty acids. 199 

wheat proteidh, Ark. 855 

standard. 668 

unification. 954 

Anasa tristis, notes. 242 

Anatomy and physiology of plants. 471 

of Caprifoliaeeus . 28 

Car ex sp. 289 

fruit of pear and apple. 204 

leaves. 957 

of Phytolaccaceec. 28 

lower oganisms. 566 

role in distinguishing critical 

species. 28 

Andropogm caricosus , notes. 806 

fvreatus, notes, U. S. D. A - 780 


hallii, notes, U. S. B. A. 781 
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EXPERIMENT STATION RECORD. 


1 * 111 * 0 . 

Andwpoyon mutant, note*, IT. S. 1>. A - 780 | 

pertamh, notes. 306 > 

scoparius, notes, IT. S. 1). A- 780 

Anemometers, relative merits, U.S D A... 755 | 

Angora goats In California. '152 j 

Angoumoia grain moth, Kin. <>10 , 

remedies, Midi.... 211 

Anhalonium, anatomy of. 070 | 

Aiiilin < olorn in white wines. 712 

Animal ami vegetable fats, deterininnt ion.. 667 

body, formation oi fat in. 170 

iodinin. 251 

diseases, provolition . 525 

experimentation, iniluenco on agri¬ 
culture . 208 

Industry, Bureau, IT. S. I). A. 81, 

85,102,620,020.1)51,1015 

meal, analyse#, Vt. 1003 

paraaites ot ducks and chickens, 


IT. S. 13. A. 020 

plants, so-called. 410 

production, abstracts of articles. 70,110, 

212,321.410, 508, 011,712, 800,013. 1003 

products, statistics, U.S. I). \ . 442 

rs. \ egetablc food for hens, Muss. 


Hatch . 425 

Animuls as machines.332,521 

diseased, nse as food. 332 

farm, in Denmark, stilt ist ics. 200 

rational feeding. 331 

formation of pentoses in.100,513 

sugar for... 323 

shoeing. 1010 

Anh<> 2 >Q(f<m. avenaceus, value for past are... 491 

Anisoptci'yx pomvtrtria, notes, Ark. 000 

Can. 000,000 

rernata, notes, (Jan. 900,900 

Ohio. 505,008 

AntennopJio) us ithlmanni , noles. 913 

Anthomj/ia butssictv, notes, N. H. 1003 

raiHisum , notes. 012 

sn., notes,'Minn. 140 

Anthonomus yyandis, notes, U.S.D. V .. 1 42,1001 

pnmm i/m, notes . 011 

An thruelteeoal ashes, analyses, Conn. Stall*. 380 

AnthraenoHO of almonds. 130 

beans, N. J. 804 

carnations. 412 

cucumbers, N. «T. 895 

Ohio. 001 

grapes. 801 

Can. 800 

peppers, N. J. 804 

poplars. 899 

rasplierries, (Jan. 800,995 

N. Y. State... 608 

strawberries, Minn. 231 

tomatoes, N. J. 894 

watermelons, Ohio. 991 

Anfhraetioses, development m artificial 

cultures. 204 

Anthrax bacillus, physiology of spoi*o 

formation. 524 

bacteriology, Del. 524 

history, symptoms, and treat¬ 
ment, La. 025 


I*nge. 


A nthrax in domestic animals, IT. s. I). A.. 020 

inoculation against . 208 

vaccinal ion for, Del. 50 J 

A HtluvHHUscrophulm iit\ notes, Can... 000 

Mich.. . 

Anthritis in lambs..*. 

\utidroniy, internal. 471 

Antitoxins,relations to spec!lie organisms 172 

\nls, remedies, VI. e# 

white, as tea pests.. 70 

Apanfclvtt cotninu/atus, notes, K> . 908 

Aphides, insecticiden for. 212 

para Hit icand prcdaceoiiscucmich 70,014 

root, Te\. 801 

Aphis amyydall, not ch . Oil 

brasbiac, notes, Fla. 1002 

eoffetp, notes. 807 

car a mens, notes, Okla. 613 

forhfbi. notes. 807 

ffoMjijdi, notes, Fla. 1002 

N.J. 904 

mall, notes, Can. 006 

I nd. 321 

persktv uiyer, notes, (’an . 006 

Ky. 418 

pntni, notes. 809 

lib is, notes, Mum. 140 

Aphis, apple. 611 

('an. 906 

Dreg. 68 

corn, remedies, Ill. 602 

pew h, N. (3. 63 

remedies. 911 

woolly, notes. 69,507 

Can. 900 

Oreg. 68 

Apiculture, manual of, U.S. D. A. 413 

simplified. 806 

Apieult uristt, report, (’an. 997 

Apoploxy, parturient,of cows, Ark. 428 

A pparatus, carbonic acid. 106 

constant level. 26 

drying. 862 

entomological. Cal. 710 

extraction. 286 

fordotermining carbon dioxid.. 954 

nitric nitro¬ 
gen . 26 

pasteurizing milk.. 834 

separating sunflower socdn 

from heads. 491 

testing heel seed. 891 

volume!rio determination of 

fat in milk. 742 

germinut big. 58,498,795 

grinding. 862 

Ullgard’sclutriation. 966 

laboratory. 378,471,802 

pasteurizing. 441,473,1032 

pow'dcr distributing. 1003 

spraying. 558,812 

Me. 240 

Minn. 240 

N. Y. Cornell. 138 

N.Y. State. 608 

Apple, analyses of leaves ami frmt. 54 
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Apple, an A pear diseases caused by cedar 


apples. b01 

scab, Vt. 00 

apliis.69.011 

(Jan. 000 

Orog... 68 

blight, treatment, Del. 499 

blossom weevil. Oil 

borer, flat-headed. Ores*. 68 

caterpillar, red-bumped, Oreg . 08 

crop of Vermont. 40b 

culture in Canada . 8S7 

Michigan. 889 

Oregon. 52 

Vermont. 791 

Wisconsin. 49 

curculio. 69 

disease, studies. 709 

leaf roller, Minn. 346 

sewer. Con. 900 

maggot, notes. 242 

X. n.414,1003 

Vt. 1003 

moth, treatment. 69 

mussel scale. 69 

orchards, cultivation and care, It. I. 493 

spraying, X. Y. State. 608 

pomace, analyses, X. H. 331 

ltoclielle, origin. 408 

root borer. 09 

rot, ti entiuent, Ivy.01,412 

scab. Ark. 133 

Col. 705 

X.Y. State. 608 

Bordeaux mixture for, Mo.. - - 140 

skin blotch, Ark. 133 

spot, Can. 999 

tree borer, flat-beaded, remedies.... 907 

plant louse, Ind. 321 

trees, insects affecting. 807 

twig blight. 318 

borer, X. Mex. 011 

Apples, anatomy of fruit. 204 

as food. 520 

cross-fertilization Iowa. 493 

dwarf, X. Y Cornell. 226 

evaporated, tf. S. D. A. 132 

evaporat ing, Ya. 227 

front Injuries, Yt. 130 

of Tennessee, origin, Tenn. 496,984 

spraying, V. S. I). A. 240 

utilization of unmerchantable, Ya. 977 

varieties, Can. 889 

Del. 496 

Ill. 404 

Iowa. 133 

La. 407 

Mass, natch. 134 

Mich. 134 

X. Y. State. 600 

Oreg. 52 

Pa. 791 

rtah. 791 

Wis. 49 

Applied Chemistry. Second International 
Congress. 95 


Page. 


Apricots*, cultivation iu Xew York, X. Y. 

Cornell. 313 

irrigation. 408 

varieties, Ariz. 129 

Can. 889 

Iowa,. 133 

Mich. 134 

Aquatic plants an affected by 1 1 etiicit.\ . 3n0 747 
Aqueous \apor in the atmohplu n.l'. S. D.A. 30 

Arabinose and galactose separation. 193 

as affected by hjdtuchlorie and 

phosphoric acids . 377 

A rath is hypogea , analyses, Miss. 520 

Aralia «p/»nsa, gummosis. 706 

Arboreal flora of Java. 291 

Arctic plants, culture. 986 

Areca cateehu , notes, F. S. D. A. 231 

Arera. properties and uses. 254 

Arginin in roots and tuheia of plants- 29,466 

Argo gluten feed, analyses. Wis. 719 

Argon and nitrogen iu the blood. 719 

combination v itli water. 103 

Argyrcsthia uitidella, notes. 418 

Arid public lands, reclamation and manage¬ 
ment . 966 

Aridity, ‘-tudies. 482 

A * istida stirpuides as a forage plant. 596 

Arizona Station,bulletins. 129,1.14,175,332,733,771 

notes. 94,338,838,1035 

Arkansas Station, bulletins . 125,133,324,523,816, 
854 889, 899, 909, 913,914,976 
financial statement .... 443 

report.382,401,402, 

407,408, 417, 427, 428 442, 443 

Army worm, notes. 507 

X. II. 1003 

Ohio.416,998 

Vt. 1003 

remedies, Ky. 67 

X. II.„. 609 

X,Y. State. 009 

Arsenate of lead as an insecticide, Can_ 912 

Arsenic, effect tin germination of seeds ... 232 

Arsenites for tobacco, Ky. 319 

.1 rtemehia bint n is\ uotes. 703 

Artesian u ater of South Dakota. 298,351 

Artichokes, anal,\ scs, Miss... 520 

Jerusalem, culture experi¬ 
ments, Cal. *687 

morphology, anatomy, etc- 566 

varieties, Can. 889 

Asaph's decoloraf «*,X. Y. Cornell. 143 

A sci, unclear and eell division. 9"»7 

Ash, green, X. Dak. 604 

mountain, X. Dak. 604 

^ bite, X. Dak. 604 

of wheat, composition, Ark. 914 

Ashes, analyses, Conn. State. 889 

X. II. 800 

X.J. 966 

Mass. Hatch. 117,892,767 

Pa. 707 

It. 1. 563 

Vt. 970 

cotton hull, analyses,Mass. Hatch.. 117 

limekiln, analj ses, Vt. 41 
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EXPERIMENT STATION RECORD. 


Pago, 


Ashes, wood, analyses, Vt. 41 

Asparngm, iomiation and assimilation. 27 

new i auction. 98 

reagent for. 562 

Asparagus beetle. 008 

If Y. State. 613 

Ohio. 000 

remedies. 012 

cult mo.51, <500,700 

experiments, La. 107 

fly, remedies. 711 

forcing. 084 

rust. 62,318 

varieties, Ark. 977 

Can. 888,8S9 

A«pen tree and its uses. 801 

J.fipetfnlhtsjuungatua, notes. 524 

)iiye >, analyses.....*.. 807 

Aspidiotus cescuh % notes.-. 417 

ancylics, notes, M inn. 116 

conutocki , notes. 417 

forbesi, notes. 417 

howardt, notes, K.Me\. 011 

perniciosns, notes. 507 

Conn. State. . 118 

Del. 148 

Xy. 4W 

Ohio. 013 

U.SD.A. .. 501 

vltni, notes. 117 

vcutatrix , notes . 507 

or pernicio&us as ft 

plant parasite. 147 

Assimilation of plants. 287 

Assiniilatory energy of bine and violet rays 

of t he spectrum. 057 

Association— 

American, of Stale Weather Services, 

TLS.D.A.34,111 

of American Agricultural Coll egos 
and Experiment Stations, conven¬ 
tion. 530,541 

Economic Entomologists, meeting, 

TT.S.D.A. 414 

German Agricultural Experiment 

Stations, convention. 417,163 

German Naturalists and Physicians, 

congress. 537 

Official Agricultural Chemist s.... 20,272 

A sUrella prompidis, notes... 867 

Asteridiuw bicolor > notes. 671 

-1 titrodiakpis qiu’rcicola, notes, Conn. State 418 
“A»tor u as a feeding stuff for milcli cows.. 536 

Astragain* caryocarpus, notes, U. S. D. A.. 306 

Atlanta Exposition, exhibits of U. S. De¬ 
partment of Agriculture. 836 

Atlas gluten meal, analyses, Yt. 1003 

vs. corn moaJ and bran for 

milch cows, Vt. 1020 

Atmosphere, actinic constitution. 904 

as affected by moon. 31 

bun and moon 964 

aqueous vapor in, XJ. S. D, A 30 

circulation, U. S. D. A. Ill 

in relation to life and health * 64 

upper, studies. MU 


Page. 


Atmosphere, study by means of balloons, IT. 

8.1). A . 755 

upper, stud,\ by means of cloud 
observations, ir. S. D. A... 755 

upper, Htudy, from mountain 

stalions, U. S. D. A. 755 

A iqiospliorio dust, observations, tT. S. D.A. 755 
electricity, early experiments 

in, U. S. D. A. 675 

ozone, d o t o r m initio n on 

Mont Dime. 755,870 

precipitation, effect on plants 

and soils . 077 

refractions at surface of 

water, IT. S. I). A. 076 

rolls, horizontal, IT. S. 1). A.. 670 

A triplex haltmoidi% culture. 506 

notes . 689 

leptocarpa , cultuie. 596 

notes, Cal. 687 

nuMHivUnia, culture. 596 

semibaccdtum y culture. 596 

analyses, Cal. 714 

notes, Cal. 687 

A tta cephalates, notes. 147 

aetospinoMt , notes. 147 

.t ttagmwp ictus, notes, TCy. 418 

Midi. 241 

.1 uyochlora robei tsoni , notes. 910 

tiunnsendi, notes... 910 

Australian fungi, new species. 28,671 

saltbush, analyses, Cnl. 088,714 

hay, analj ses, < *al... 714 

sugar-cane pest. 900 

Avrna elatior , analyses, Miss. 520 

fatua , notes, Minn. 231 

Axyris amaranthoides, notes. 703 

Dabcock test, directions for using, Pa. 834 

in creameries, Wash. 347 

Bachelor of science course, studies, V. H. 

I). A. 537 

Bacilli, tubercle, in milk. 169 

Hat Uln* tlhu'i, notes. 147,410,472 

h<ifmanni t notes. 909 

mnentenant notes. 472 

tadiiiculu, ability to accommodate 

Itself to foreign media. 868 

hubttln, notes. 472 

tumrscnii, notes. 472 

Bacillus, poisonous, m ice cream and cheese 933 

Bacteria, as affected by I Whit gen rays. 473 

content of milk.168, ltf9 

cultures for ripening cream. 435 

cultures for ripening cream, < 'onn. 

Storrs. 432 

cultures for ripening oroam, Iowa 533 
Wis. 732 

denitrifying. 574 

effort on germ motion. 566 

tor destroy Ing in ice. 473 

dissolving casein. 742 

gas prodncod by. 473 

producing, in choose, Wis .... 730 

in gardening. 314 

milk, eflect on keeping qual 
ity, Wis. 840 
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Page. 


Bacteria, in the dairy, Conn. Stores. 441 

inefficiency of separators for re¬ 
moving, U. S. D. A. 831 

influence of electricity on. 472 

nitrate-destroying. 391 

of Cheddar cheese. 205 

lactic fermentations, nomencla¬ 
ture . 933 

sugar cane. 706 

on different Leguminosa*. 290 

peptonizing, poisonous action in 

milk. 536 

relation to tobacco culture and 

manufacture. 224 

resistance to dry heat. 472 

rOle in nutrition of insectivorous 

plants. 364 

which we breathe, eat, and drink. 868 

Bacterial disease of hemp... 995 

mulberry. 995 

plants. 142 

squash bug. 242,709 

tomato, eggplant, and 
Irish potato, U. S. 

D. A. 893 

flora of foremilk, F. S.D.A. 337 

gnmmosis of grapes. 318 

sugar beets. 800 

Bacteriological examination of water.... 298, 748 

Bacteriologist, report, N. II.318,352 

Bacteriology— 

abstracts of articles. 472,868,958 

applied. 868 

in dairying. 259 

natural history. 868 

of anthrax, Del. 524 

kephir. 933 

St. Petersburg milk. 285 

systematic. 473 

text-book. 868 

Bacteriosis of carnations. 898 

Ind. 235 

mulberry tree. 801 

walnuts. 412 

Bacterium mori , notes... 995 

Bagworm, notes, Ohio. 999 

IT. S.D.A. 804 

remedies. 410 

Ark. 909 

Mo. 140 

Bakeries, unclean. 521 

Baking powder, analysis, Miss. 520 

Ball mustard, notes. 703 

Balloon ascensions, TJ. S. D. A.297,076,753 

Bamboos, hardy, culture. 601 

Banana meal, manufacture and uses. 1014 

Bananas for milch cows. * 440 

Barberries, edible. 55 

Barberry rust...-. 898 

inoculation experiments. 795 

Baris cunfi nit , notes. 911 

Iowa. 504 

Barium sulphate, solubility. 434 

Bark beetle, Conn. State. 418 

trait. 507 

Ind. 321 


Page. 


Barb beetle, fruit, Ky. 418 

Ohio. 505 

German. 711 

Jta) hi to mini, attacking, Minn. 145 

borer, hie kory. X. J. 904 

peach, Can. 900 

louse in a tree trunk. 108 

oyster shell, Can.999,1002 

X. H. 321 

Oreg. 68 

scurfy, Can. 906 

Ky. 418 

Barley, analyses. 595 

Can. 884 

Conn. State. 426 

Conn. Storis. 426 

and malt, phosphoric acid. 330 

oats is. wheat for milch cows . 256 

wheat for sheep. 250 

color as a guide in purchasing. 490 

culture. 124,401,490 

experiments, Colo. 308 

Mass. Hatch .. 400 

Mont. 588 

development nnd transpiration.... 934 

fertiliser experiments.210,490 

fodder, digestibility, Conn, Stores.. 423 

for brewln g, culture. 401,490 

germinated, microscopical study of 

grains. 290 

germination, as affected by soaking 

and drying. 793 

with restricted mois¬ 
ture . 863 

hay, analyses, Cal. 714 

insects affecting, X. C. 507 

leaves, spot disease. 239 

nitrogen requirement. 780 

smut, treatment. 240 

Mont. 606 

THs. 240 

variation in weight of seed. 117 

varieties. 687 

Can. 071,972 

Minn. 223,490 

Xev. 689 

vs. oats for horses. 822 

Borns, enlarging and arranging. 92 

Barnyard and chemical manures in rotation, 

X.J. 885 

grass, analyses, X. Mex... -. 331 

. culture experi¬ 
ments. 401 

notes, X. Mex_ 806 

Barnyard manure. (Atee also Manure.) 

analj sea, Mass. Hatcl). 767 

analysis, methods. 952 

experiments. 682 

fertilizihg value. 701,873 

loss during rotting, Can. 880 

of nitrogen in. 760,873 

preservation And care- 391,485,840,872,880 

vs. muriate of potash lor potatoes, Mass. 

Hatch. 400 

Barogram near hurricane center, U. S. D. A 675 

Barometer, method of filling.XJ. S.D. A. 676 
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Page. 

Barometric pressure, reduction to sea le\ cl, 


V. S. 1). A. 207 

Jiurj/v>in us iogmn in ioola , n. sp. H7 

Basie phosphate oi‘ lime and potash, annl,\ - 

ses, Can. 880 

Iicibidioboltts rawontm, nuclear dhlsUmand 

fruiting. 057 

Bus vwood, notes, 17. Dak. 001 

liatueeru hectot\ notes. 807 

Bean untilracuoHO, N. J. 801 

fly, Minn. 140 

straw, stalks, and pods, analyses. 020 

weevil, Fla. 010 

Yt. 08 

four-spotted, Fla. 010 

Beans, castor, culture. 700 

culture experiments, La. 407 

H.Dak. 790 

fertilizer experiments, Mass. Hatch. 400 

forcing. 000 

insects affecting, Fla. U7 

lxrigation for, N. J. 801 | 

origin. 407 

perennial, culture experiments, Oil. 700 

variotios, Ark. 077 

Can.888,889,971 ! 

Mich. 225 

Minn.221,495 

Pa. 700 

Utah. 703 

W.Va. 225 

velvet, cult ure experimen t s, Fla. 317 

Beckwith clover, notes, IT. S. D. A. 300 

Bedbugs, remedies, Vt. 68 

Bee lly, Minn. 145 

hives, construction. 1000 

keeping, migratory system. 613 

moth, Can. 906, 911 

moths protection against. 013 

swarm, suspension. looi 

Beech nuts as a feeding stutT. 024 

notes, V, H. I). A. 231 

Beeches, clasBillention of species. 5C5 

Beef cattle, sheltering, Ohio. 777 

ftit in lard, detection. 008 

scrap, analyses, OomuState. 389 

Bwr, chemistry and physiology. 400 

yeasts. 472 

Boos, ago of workers. 1001 

artificial swarming. 1001 

as a fleeted hy Paris green, Ohio. 500 

comb foundation, Can.Oil, 907 

Mich. 901 

feeding back, Mich. 902 

feeding experiments, Can. 097 

foul brood, Mich. 902 

injuring grapes. 001, 931 

laying of a queen. 0i)8 

natural swarming. 1000 

new species. 711 

poisoning by spraying, Yt. 04 

prevention of swarming, Vt... 61,997,1001 

spring feeding, Yt. 64,907 

protection and stimulative 

feeding, Mich. 900 

species and varieties. 1000 


Pago. 

Bees, swarming, M!eli. 902 

u filtering. looo 

C’an.911,997 

Mieli. 003 

Vt. 63 

worker. 1009 

Beet carrion beetle. 908 

juice, nitrogenous const it u< nl-, . 688 

leaves as a feeding stuff..252,821 

nematodes, repression. 63, POO, 912 

seed, testing apparatus. 891 

sugar and cans sugar, distinction. 286 

industry in Oregon. 976 

production, Ohio. 976 

statistics. 349 

Beetles found, in seed from Paraguay. 417 

Beetles, blister, Minn.. 145 

classification. 809 

parasitic. 807 

potato, remedies, Minn. U5 

red-legged ham, Vt. 68 

Beets, analyses, Del. 508 

culture experiments, La. 107 

Wash. 313 

damage by red woe\ il. 69 

dry rot.141,317 

fertilizer experiments. 490 

fodder, ttmd\ ses. 152 

formation of sugar in. 470 

heart rot,.Ul,317 

insects a fleeting, Fla. 147 

origin of sugar in. 201 

varieties, Can. 888,889 

Mich. 225 

Pa. 790 

V8. carrot s for milch cows, Yt. 1020 

Beggar weed, culture. 892 

weeds, notes, IT. S. A. I>. 781 

liembceia niarginata, notes, (’an. 906 

Herbert* vulyarih, notes. 55 

Bermuda grass hay, analyses, Tenn. 810 

Berr,\ moth of grapes, U. K, I>. A. 803 

Itertholletia enielMr, notes, U.S. 1>. A. 231 

Betel nut, properties and lists*. 254 

IT.S. I).A.. 231 

ltetula alba laciniata pemhila, notes, N. 

Dak. 004 

pupyramt, not es, NT. I >nk. 004 

Bctnlacea*, anutomy. 380,670 

Bibliography of American Economics Ento¬ 
mology, IT. S. I). A. 614 

Bindwwul, black, notes. 703 

Biographical sketch of C. L. Ingorsoll. 208 

C. V. Riley. 268 

Biological experiment station of University 

of Illinois, report. 960 

Biology of fi tugi. 996 

pollen. 108,070 

variegated leaves. 29 

woody plants. 473 

Birch, cut leaf, weeping, 27. Dak. 601 

white, 17. Dak. 604 

Bird guano, analyses, Cid. 682 

Birds as protectors of orchards. 753 

collecting and mounting. 473 

I crop and gizzard contents. 061 
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Birds, examination of stoinacli contents, U. 


S. D. A. 751 

injurious and useful. 961 

insectivorous, of Xew .South Vales.. 348 

North American, manual. 9C1 

of Nebraska. 961 

North America. 961 

Pennsylvania. 752 

V ayno County, Ohio. 753 

parasites. 416 

tuberculosis. 159 

Bislon cogn itar id, notes, Yt. 69 

Biting louse of cattle, remedies, Me. 806 

Bitter milk. 930 

weed, notes. 703 

Black bindweed, notes. 703 

grama gross, analj ses, X. Mex. 331 

knot, can se, symptoms, on d treatment, 

Ohio. 607 

of cherries, treatment, X.Y. Cor¬ 
nell . 318 

plums, treatment, N. Y. Cor¬ 
nell. 318 

peach aphis, (Jan. 906 

Ky. 418 

quarter, U. S. T>. A. 626 

rot fungus germination as aifected 

by certain chemicals.. 994 

spring forms. 995 

of grapes. 230,239,412,792, 801 

treatment 141, 318,500,800,996 

sc.de in California. 707 

spot of peaches, Tex. 801 

Blackberries, culture. 701 

Ga. 980 

mistletoe disease, X. Y. Cor¬ 
nell . 311 

varieties, Can. 889 

Bel. 496 

Ga. 980 

Mass, Hatch. 134 

Mich. 134 

N.Y. State. 601 

Pa. 791 

Blackberry flea louse, X. Y. Cornell. 3J.1 

Blackeye peas ns a sihige crop, Me. 778 

BlaHt furnace cinder and soot, analyses, Pa. 768 

Blight, late, of potatoes, Yt. 992 

leaf, of currants, X. Y. State. 33 

lettuce, Ohio. #00 

musjanelons, Ohio. 991 

pears, X.Y. State. 608 

strawberries, Ga. 786 

X.Y., Cornell. 318 

tomatoes, Del. 499 

Ohio... 991 

of apples, Bel. 499 

celery, X. J. 895 

cotton. 62 

cucumbers, Ohio. 990 

forced tomatoes, ()hio. 993 

oranges, Cal. 705 

pears, Ark.*.- 890 

Del. 499 

U.S.D.A. 790 

potatoes. 62,141 
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Page. 

Blight of potatoes, Ky. 136 

Minn. 239 

X. Y. Cornell. 137 

Yt. 138 

Rt rawber lies, Ari /.. 175 

tomatoes, Ariz. 175 

Ohio. 991 

stem, of potatoes, X. Y. State. 2.15 

twig, of apples. 318 

Elicits leucopterus , notes, Iud. 321 

Iowa. 503 

TCi. 418 

Mich. 905 

Ohio. 500 

B1 ister beetle, margined. Ky. 136 

beetles, Can. 1002 

Minn. 145 

remedies, Mich. 905 

mite, pear leaf, Can. 906 

Bloating of prunes, Cal. 979 

Blood, argon and nitrogen in... # . 719 

dried, analyses, Conn. State. 389 

R. 1. 563 

preservation with molasses. 537 

Blue grama, notes, X. Mex. 3l>6 

grass hay, English, analyses, Term.... 810 

Texas, culture experiments, Cal 687 

stem8. notes, T". R. D. A. 780 

Bokhara clover, culture experiments. 401 

Yt.... 970 

Bomb calorimeter for study of commercial 

saccharin. 105 

Bomhyces, larvae of. 418 

Bombycid moths of America, monograph... 147 

Bombyx neustria, notes. 809 

Bone, analyses, Conn. State. 389 

La. 767 

Moss. Hatch. 117,392,767 

X.H. 300 

X.J. 877 

R.I. 563 

hectic. 903 

meal, analyses. 485 

dissolved, effectiveness. 764 

fertilizing value. 767 

Boneblack, dissolved, analyses, Conn. State. 889 

Mass. Hatch 767 

X.J. 877,966 

It. I. 563 

Book of the dairy. 835 

Bookworms in America. 507 

Borucic neid for increasing acidity of milk. 438 

Borax in butter, detection. 378,562 

lye for strawberry rust. 499 

preservatives, use in cream gather¬ 
ing, Pa. 830 

Bordeaux mixture— 

and molasses for spraying. 608 

Paris green as a fungicide, Oreg.... 68 

for apple enemies, Ky. 61,412 
green fruit worms, 

X.Y Cornell. 803 

whale-oil soap for Son Jos6 scale, 

Del. 148 

chemistry and physical properties, TJ. S. 

D.A. 816 
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EXPERIMENT STATION RECORD, 


Pago 

Bordeaux mixture—Continued. 

effect on fungi and algap, TJ. S. 1). A. 316 

yield and ataich content of 

potatoes. 132 

for anthraonoso and mildew of cucum¬ 
bers, N.J. fa95 

apple and pear Hcab, Cal. 703 

bliglii, Del. *100 

scab, Mo. 1*10 

and apple skin blotch, 

Ark. 133 

blaek rot of grapes.236, 2.50 500 

celery blight, JT. J. 895 

leaf cnrl of poaches. 801 

spot and fruit rot of eggplonis, 

tf.J. 801 

pear blight, Del. 409 

potato blight, Minn. 2i9 

IT. Y. State. 23 i 

Vt. 138 

rot. 600,007 

Me. 237 

Is}. Y. Cornell. 137 

It. I. 60,-) 

scab, Ivy. 137 

H. 1 >nk. 790 

\ r t. 60 

preparation and use. 906 

Me. 210 

Ohio. 54 

It- T. COO 

Vt. 093 

Borer, apple twig, N. Mex. 611 

ash tree. Mum. 146 

coffee. 096 

cornstalk, U S. D. A. 613 

currant, Mum. 146 

X. Y. State. 53 

Vt. 69 

flat-headed apple, Oreg. 68 

maple, sixteen-legged, N. It. 321 

tree, Hum. 146 

peach tree..... 907 

Tex. 801 

IT.S.D, A. 613 

potato stalk, lud. 321 

ml oak, Minn. 146 

root, of apples. 69 

peachoH,K.<\.68 

scolylid, Oreg.. 68 

stalk, N. Y. State. 613 

sugan cane. 69,320,506,996 

maple, N. H. 319 

Borers as a cause of forest dosti notion.... 808 

remedies. 013 

Boric acid for decomposition of silicates.. 24 

an food, determination. 742,861 

milk, determination. 537 

Boatrichus lineatu v, notes. 711 

Botanist, report, Can. 905 

Ind. 316 

Ky. 418 

Me. 748 

Mass. Hatch. 381 

Mich. 866 

Hot. 736 


Page. 


Botanist, report, IT. »T. 802 

N. 0. 937 

Ohio. 317,906 

Vt. 60,992,1034 

Botany, abstract of art i< los . 26, 

100, 203,287 378, 106,563,668, 743,863,054 

Division, TJ. & 1>. A. 107,289,291 

manual. 291 

morphological. ,‘181 

place in the cui i icnliim . 555 

position in hoi iieuliural odu< at ion. 556 
physiologic ul, in agricultural col¬ 
leges . 555 

text-book. 28 

Botfly, deer. 909 

of the cottontail labbit. 507 

sheep. 612 

Batrytis cine) ea, notes. 995 

as an enemy to pine-tree 

cultuie,..... 995 

vulgaru, notes. 290 

Bottle, rapped, for easily decomposed and 

strongly odorous bodies. 862 

Houteloua eurtipendula, notes, NT. Mex_ 306 

U.S. DA. 780 

orwpuda, notes, N. Mov . 306 

hinuta , notes, U. S.D. A. 780 

ahgnbtachya, notes, NT. Mov. 306 

IT.B.D.A ... 780 

polystachya, notes, N.Mex. 306 

Bo\ ino tick fever. 928,1016 

Bov elder bug, Minn. 146 

leaf aollei, Minn. 140 

notes, IT, Dak. 604 

twig gall moth, H. Dak. 801 

IJraeliyleptuH, Palearctio species. 614 

Braelij wmlid.o, newHpecies. 70 

lirachytarbus alternate, notes, Pin. 010 

Broconidtc, revision of European species 712 
use fulness in domain of forestry 808 

Brneted plantain, notes, Mich. 806 

Brian of bee, studies. 809 

Bran, analyses, Del. 508 

Mass. Hatch. 427 

Iirasbicajuiiwtt, notes. 410 

ainapiHtrum, notes, Minn. 234 

Bra/aliun sponge, analyses, Miss. 520 

Broad and meat consumption in Missouri, 

U.H.D.A. 500 

carbohydrates, II. S. I>. A. 661 

eaters’ catechism. 719 

making, chemistly. 1014 

studies. 521 

whole ? i8. ordinary. 330 

Breed tests ot geese, ILI. 622 

lambs, Wis. 328 

pigs, S. Dak. 329 

Brewers’ grains dried, analyses, Wis. 719 

Brewery feed, analyses, B.C. 561,623 

Brick pn\ ing for country roads, IT. S. D. A. 1033 

Broccoli, culture experiments, VTasli. 313 

Brochymena annulate, notes, Ohio. 505 

Broditea, notes. 470 

Bromo grass, analyses, Miss. 520 


Hungarian, culture experi¬ 
ments, Cal. 


087 
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Page. I 

Brome grass, Schrader’s culture experi¬ 
ments, Cal. 687 

smooth, culture exi>eriments. 401 
smooth, culture experiment fa, 

S. Dak. 46 

smut. 507 

Bromin, separation. 054 

Bromus inermis , notes, Colo. 008 

interruptm, notes. 289 

prateneis, analyses, Miss. 520 

seealinus , germination. 892 

unioloides, notes. 401 

Bronchitis, verminous, Ark. 428 

Broom com, culture. 307 

experiments, Colo. 308 

Brotol as food. 81 

Brown durra, culture experiments, Colo... 308 

rot, Can. 999 

of cherries. 898' 

peaches, H. C. 68 

potatoes, Minn. 239 

thrasher, food habits, TJ. S. D. A- 731 

Browning of potatoes, internal, N. Y. State 2J4 

Bruohus chinensis, notes, Fla. CIO 

obtectus, notes. 08 

Fla. 010 


Paget 

Bussey Institution, reopening of chemical 

laboratory. 94 

Butter, adulteration, detection. 104,203 

analyses. 174,286 

Cal. 719 

Ey. 377 

Mass. Hatch. 442 

and butter substitutes, Pa. 829 

oleumargariu,emulsifying prop 

erties. 203 

as affected by feeding peat molasses 440 
pure cultures 441 
rnta-bagas. 440 

calculation of yield from milk. 633 

detection of borax in. 378,562 

examination. 23,201,439,466 

exhibitions, Danish. 172 

exportation to China. 536 

exports, Finnish. 635 

fat, as influenced by sesame cake and 

cotton-seed cake. 161 

examinations. 173 

increasers. 421 

loss during working. 885 

machine, new. 175 

making, Conn culture (B 411 In.'Wis. 261 


pint, notes. Can. 900 | 

Fla. 010 

Yt. GR 

quadri-hiaculatu notes. Flu. 010 

Iowa ... 503 

Brussels sprouts, culture experiments, 

Wash. 313 

liuchhv dactyloidea, notes, U. S. D. A. 780 

Buckeye, California, analyses. Cal. 701 

culture experiments. Cal. C87 

Buckwheat, analyses, Can. 884 

culture experiments, Colo. 308 

flour, analyses, Yt. 1008 

insects affecting, N. C. 507 

vs. wheat for pigs, Can. 921 

Bud moth, Can.-. 990 

Vt. 3003 

spraying. N. Y. Cornell. 144 

variation in Concord grape. 290 

Budding grapes.*. 985 

pears.-. 791 

Buffalo beetles, remedies, Mich. 241 

bur, notes, Mich. 866 

Wyo. 794 

feed, analyses, TYIh. 719 1 

gluten feed, analyses, Vt. 1004 

meal, analyses, Conn. Storrs. 426 

grass, notes, IT. S. D. A.-.. 780 

moth, Can. 906 

pea, notes, IT. S. D. A. 306 

Bull thistle, notes, AVyo. 784 

Bunch grass, notes, N.Mex. 306,331 

Burdock as a vegetable. 984 

Bur medic, notes.. 689 

BurriUta globuM/era, notes. 412 

Bursera apt era, notes. 108 

moreletue, noteH. 108 

trijuga i, notes. 108 

Bush beans, varieties, Ark. 977 

Pa. 790 


in Australia. 536 

role of ripening. 441 

systems. 835 

new fungus in, Oreg. 435 

preservation. 476 

production as affected by nutritive 

ratio. Pa. 823 

as affected by quantity 

of food, Pa. 822 

comparison of breeds 

for, 3J.Y. State. 634 

in Finland. 635 

refrigeration on steamships. 536 

removal of acid. 89 

separation from cream, new process. 724 

substitutes, U. S. D. A. 828 

sweet cream, Can.-. 1026 

tests of milch cows. 436 

Butterflies and moths. 808,910 

Butterfly, cabbage. 908 

Minn.145,146 

grapto, Minn. 146 

larva*, preparation. 910 

parsley, Minn. 146 

p rogue, Yt. 69 

Butterine, analyses, Cal. 719 

By-products os fertilizers. 707 

Cabbage bug, harlequin, Ohio. 505 

butterfly. 908 

butterflies, Minn.145,146 

caterpillar, Ky. 418 

irrigation, *Wis. 689 

maggot, N.J. 904 

moths, parasites. 417 

plusia, Conn. State. 418 

Minn. 146 

plutella, Minn. 146 

root maggot, Conn. State. 418 

N. H. 1003 

N.Y. Cornell. 820 
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EXPERIMENT STATION RECORD. 


Page 

Cabbages, cu I t tuv experiment s, Ho. 48 

La. 407 

Wash. 313 

fertilizer experiment a. 54 

influence of seed, Ala. 782 

insects afreeting, Fla. 147 

N\ Y. State.... 013 

shallow' vx. deep cull i vat ion, TMo. 782 

sulphate of ammonia ut>. nitrate 

of soda for.- - - • 000 

variet les, Ark. 077 

Can.888,880 

Pa. 790 

AV. Va. 225 

Cooao, cultivation aiul improvement. 985 

tree, gum disease. 801 

Caca'cia romreaiia, notes, Minn. 140 

gem iferantiy notes, Minn. 140 

vrtpouna t notch. 00 

Cnefcn s w bite seale, ‘Minn. 140 

Cadcllo, remedies, Midi. 211 

Caddis worms. 900 

( f (Poma couij/eninn , n. sp., notes. 008 

Caffein, dctenumatlon. 280 

Cakes and ale, receipts. 1014 

(Jala mat/rout is canudensig t notes, 17. S. I). A. 781 

con Jin if, notes, IT. S. 1). A — 781 

n. Rp. 107 

Calamorilfa lonutfol/a, notes, II. S. D. A- 781 

Oatandra yranaria , notes, Fla. 010 

Mich. 241 

arj/ara, notes, Fla. 010 

Calcium carbid as an insecticide... 70,148 

for phylloxera. 012 

oxalate, formation in plant s. 108 

rdlo in plants. 100 

Cal ifomia A ngora goats. 332 

Station, bulletins.. 735,782, 780,788,979 

not os. 538, 737 

reports. 071,(574, 


<rr>, 077, (578,079,080,082,083, 
080,087,088,089,000,091, (104, 
097,700,701,702,703,701,707, 
708,710,711,712,713,719,735, 
038,959,981,982,983,989,1003 


TFiuverslty, botanical garden and 

herbarium, Cal.... 071 

notes. 737 

work at. 735 

Galocorts bipynetaUts, notes. 809 

fulnomaritlatus, notes. 418 

<'alvea, feeding experiments.15L 251,720 

Can. 1000 

Iowa. 518 

hereditary tuberculosis. 928 

thoroughbred, relation of sex, N. Y. 

State. 019 

Camel ina sativa , notes, Mich. 860 

N.J. 802 

Camel’s milk, studies. 174,732 

Comn ula peUucida , notes, Mich—.. 905 

Company la rotundijlora form of leaves as 

related to light intensity. 380 

Canada field peas, analyses, Conn. Storrs... 420 

Del. 508 

culture, U. S. D. A. 781 


'Page. 

Canada ileabano, notes. 703 

pea fodder, digestibility, Conn. 

SI orrs. 423 

poplar in Belgium. 315 

sf at ions, publications. 118,205,303, 


8(53, S70,871,877, 880,88*1,88.1,887, 
848,889, 890,891, 802,807,808,800, 
005,011,912,91(5,921,922,923,930, 
071,072,975,97(5,088,905,000,997, 
999, 1(100, 1002, 1000, 1000, 1022, 
1023, 1027, 1029, 1030, 1031, 1032 


thistle, notes. 703 

W>o. 701 

Oanaigre, analyses, Ariss. 772 

Cal. 686 

Tov. 772 

culture experiments, Ariss. 771 

Kin. 124 

M iss. 492 

leaf diseaso. 899 

tannin in, Ariz. 772 

Cana Mila ensifonnig, notes, M iss. 491 

(’nno sugar and beet sugar, dist Jnot ion_ 286 

CnnkerwomiH, notes, Ark. 909 

Can. 900,099 

Mich. 012 

tf.II. 321,1003 

Ohio. 505,998 

Cumias, culture. 980 

varieties . 980 

Cun.-. 888 

Canned goods, gaseous fermentation,"Wis.. 699 

Cantaloupes, Asiatic. 231 

culture experiments, La. 407 

varieties, Ark. 977 

Caprifoliacea*, comparative anatomy. 28 

Caraway, notes. 703 

C.irlioliydrates— 

determination in feeding stuffs. 664,665 

of wheat, det enninut ion. 951 

maize, flour, and bread, U. 8. 

1). A. 604 

transformation into flat in fasting ani¬ 
mals . 156 

transportation m plants. 106 

Carbon bisiilplml— 

olfoct on germination of seeds, Del. 498 

plants. 40 

Del . 408 

for crayfish, IT. S. T). A. 416 

four-spotted pea weevil, Iowa. 503 

pen and bean w ©evils, V t. 68 

sugar-eane grub. 70 

formation by Nchizophf/lhnn l abut ion ... 290 

Carbon dioxid, determination . 954 

effect on growth of leaves.. 203 

Carbonic acid— 

addition to still wines. 348 

apparat us, mvw form . 106 

determ ination. 105,861 

in aquatic plants, ©fleet of electilc cur¬ 
rents . 380 

Card waste, analyst's, Mass. Hatch. 117 

Cardoon, culture ©xjietimentH, "Wash. 313 

(Jarduus arvomit, notes, Wyo. 704 

lanceolatun, notes, Wyo. 794 
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Page. 1 

Carex sp., anatomy. 280 

Carnation antliracnosc. 412 

bacturioris. 898 ' 

Ind. 235 1 

maggot. 898 

mat. 608,801.898 

Can.809,990 , 

N. T. State. 238 

.—......— . 01 

spot disease. 898 j 

Carnations, culture. 601, 602,701 

old and new. 231 I 

Oameades scandens, notes, Mich. 241 I 

N.T. Cornell... 65 

Carol) tree, notes. 701 

Carpet beetle. (8ee Buffalo beetle.) I 

bug, black, Ky. 418 

Carpocapsa pomonella in walnuts.14S, 418 

notes. 90S I 

Can. 999 | 

N. Mex. 611 

Carrot fly, remedies. 911 

Carrots, analyses. 152 

culture and use. 974 

experiments, Cal. 700 

La. 407 1 


Minn. 223 

Wash. 313 


varieties, Ark.. 

Can . - 


. 977 

792. 8*8 889,973 I 


Case beaiers, K. Mev. 


611 


Casein, centrifugal separation from milk, 


Win. 725 

in milk, determination. 861 

reduction.,... 933 

nutritive value. 513 

solution by bacteria. 742 


pepsin hydrochloric 


aoid 


466 ' 


Page. 


Caterpillars, leatage. 909 

notes.148,41s 

ravages in Algeria. 507 

Cathartics gemellatus, noten, Fla. 610 

Catorama floor 1 >eetle, Fla. 610 

Catoramu punctulata , notes, Fla. 610 

Cats, <li gestion experiments. 821 

Cattle and horse raising in sugar beet farm¬ 
ing. 321 

as influenced by localit j. 137 

breed traits. 427 

breeding in the Tyrol. 472 

Channel Islands. 427 

cornstulk disease, Kaus. 522 

IT. & D. A. 81 

crossbreeding. 720 

Danish, exports. 1034 

disease not distinguishable from 

rabies, V. S. D. A. 83 

Dutch breeds. 427 

European, domesticated. 427 

feed, analj ses. Conn. State. 426 

feeding. Ari/s. 173 

fever, Texas, Ark. 325 

Ill j nan laved. 157 

importance of mineral constituents 

of plants. 157 

injuries from swallowing pointed 

objects, 17. S. D. A. 626 

manure, anal t \ ses. 485 

raising industry. 427 

red water in, S. C. G25 

slaughter experiments. 427 

stalls. 521 

tick, remedies. 1001 

tuberculosis. 523,1016 

Ark. 428 

Mich. 625 

M". J. 1015 


Cashew nut, IT. S. D.A. 231 

Caaim iroa pubcscens, notes. 108 

Cassava, culture, Fla. 128 

Cizstanea dentata, notes, r. S. D. A. 230 

japon ica, noteR, TJ. S. D. A. 230 

P mn ila, notes, IT. tt. I>. A.. 230 

sativ a, notes, C\ S. IX A. 230 

Ctutanopsis crysophylla, notes, IT. S. D. A... 230 

OastiUoa dastica, notes... 471 

Castor beans, culture. 496,700 

pomace, analyses, Conn. State. 389 

Catappa nut, U.S.D.A. 23 1 

Catbirds, food habits, Y. >S. D. A. 750 

Catch crops for conserving nitrogen in the 

soil. 126 

vetches for. 779 

Caterpillar cocoons, protection. 910 

lime, Ermisch’s. 7T2 

red-humped apple, Oreg. 68 

rosinweed, Minn. 146 

saddleback, N.J . 905 

tent, Minn. 143 

ST H.321,613 

Oreg. 68 

Tt. 1003 

zebra, Minn. 146 

N.H. 321 


wasting disease. 159 

Cauliflower leaf miner, Conn. Storrs. 418 

Cauliflowers, culture experiments. La. 407 

Wash - 313 

forcing. 268 

Del. 492 

insects affecting, Fla. 147 

irrigation, Wls. 689 

varieties, Ark. 977 

Can. 888,880 

Pa. 790 

Cccidouiyta'brassiccr, notes. 909 

destructor , notes, Ind . 321 

Minn. 146 

N.J. 904 

tritici , notes, Conn. State. 418 

Cedar apples an a cause of disease of apples 

andjiears. 801 

< ’elery blight, H. J. 895 

culture experiments, Wash. 813 

diseases, copper carbonate for. 800 

insects affecting, Fla. 147 

intensive cultivation. 407 

irrigation, N. J. 895 

reversion to wild state. 690 

rust, treatment. 008 

spot disease.... 239 
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EXl’ERIMENT STATION RECORD, 


Page. 

Celery varieties. 984 

Ark. 077 

Can. 888,889 

Mich. 225 

\\ Inter storing. 790 

Cell, luombr.mob, studies. 29 

organs, changes in . 670 

osmotic activity. 670,748 

structure and physiology... 957 

Cellulose, cereal, constitution. 280 

determination. 190,286, 741, 857 

Celt is occidentals, notes, IS". Dak. 604 

Cemiobtoma coffaeTluni, notes. 996 

Centrifuge, grain, trials. 91 

Ocplienomyia rufibartris, notes. 900 

Coranibycida*, North American, food hab¬ 
its . 69 

Ccrambifx scopalii, notes. 807 

Ocranica picta, notes, N. II. 221 

Gemtocolussubtermneus, notes. 010 

Oercospora dtrullina, notcH. 141 

eriogoni , notes. 671 

hgptids, notes. 671 

kopH, notes. 297 

sac chart, notes. 237 

vagina', notes. 237 

Cereal cellulose, constitution. 280 

grains and starchy tubers, cutting 

and mounting. 989 

Cereals, gluten of. 254 

insects affecting. 808 

smuts of. 996 

Cerebro-spinal meningitis in horses, Del_ 524 

“Cerespulver ” for grain rusts. 898 

CereiiH, revision of species, TJ. S. D. A. 107 

Chivtomium, now conidial form. 070 

Chcptominm setosum , notes. 867 

Chflrtoptti s amea , not es, Ky. 418 

Chalcis obsewrata, notes.. 506 

Gharwas gramin is, notes. 507 

Cham fragilis, nuclear div is ion . 957 

Charcoal for onion grubs. 712 

(Jhoddar cheese, bacteria. 265 

Cheese, albumen, Win. 729 

as affected by salt, Win. !M2 

bluing ot. 832 

chemical examination. 667 

curd inflation, V. S. D. A. 537 

curing, effect of temperature anti 

bacteria. 835 

Edelweiss-Camembcrt, analyses.... 330 

Smmenthaler, manufacture. 835 

factories of Roquefort .. 835 

loss in curing, Wis. 346 

making experiments, Can. 1027,1029,1030 

Wis. 728 

hot-iron test, Wis. 729 

ripening milk, Wis. 720 

manufacture and consumption, XT. S, 

D, A. 832 

in France. 835 

poisonous, investigations.. 835 

Port-l’l£v6que, manufacture. 442 

production, cleaning milk, Wis .... 346 

comparison of breeds, 

N. Y. State. 035 


Pago. 

Che.eac, production, Investigations, N. Y. 

State. 635 

quality as affected by composition 

of milk, Wis. 343 

relation of gas-producing bacteria, 

Wis. 730 

rennet for curdling milk. 631 

soft curd, manufaoturo. 112,835 

classiUcation. 834,835 

texture, us aborted by arid, Wis.... 729 

yield, as ntlocted b t \ oomimsitlon of 

milk, Wis. 3(2 

related to fat content of 

milk, Wis . 728 

milk solids, 

Wis. 726 

('heimatobia bnimuta, notes. 909 

Chemical agent, effect on germination. 467 

and seed control stations of Swe¬ 
den, reports . 117,133,173,1034 

com position of American food 

materials, U. W. 1>. A . 426 

control stationof Norway, rcpoi t. 152 

elements, classification. 667 

experiments,general and analyt¬ 
ical . 287 

institute of Budapest, report.... 166 

laboratory of the Agricultural 
Institute at Aluarp, report .... 484 


processes involved in muscular 

action. 156 

work in (Janadian agriculture... 105 

Chemicals, effect on germination of spores 

of black rot fungus. 994 

poisonous effect on algtn and 

infusoria. 670 

Chemist, report, Ky. 377 

Md. 443,1033 

Mich. 863 

Nev. 736 

N. il. 352 

N. C. 937 

S.C. 501,563,636 

Vt. 1034 

Chemistry, abstracts of articles. 22,99,392, 


279,368,454,559,002,741,851,951 
and physical properties of Bor¬ 
deaux mixture, IT. $. D, A. 315 

physiology o f malt a ml beer 460 

Division, IT. fcS. 3). A. 26,132,803 


for beginners. 287 

technical and practical stu¬ 
dents. 551 

in dally life. 203 

of bread making. 1014 

conglutin, Conn. State. 373 

dairying text-hook. 634 

diastase, Conn. State. 368 

digestion. 924 

honey.*. 875 

living cell. 470 

nitrate formation. 682 

rod coloring matter of plants. 506 

strawberry plant. 408 

theories and applications ... 105 

tobacco. 402 
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Page. 

ChemiBtry of •vitellin, Cornu State. 370 

Chemists, Association of Oihcial Agricul¬ 
tural. 26,272 

Chen op odium alba , notes, Minn. 2.14 

Cherries, black knot, X. T, Cornell. 318 

brown rot. 898 

California, analyses, Cal. 691 

dwarf, N. Y. Cornell. 313 

fertilizing ingredients lemoved 

from the soil by, Cal. 691 

fruit rot, N. Y. State. 140 

leaf spot, X. Y. State. 140 

Hussion, Mich. 889 

spray ins, U. S.D. A . 240 

varieties, Can. 889 

Town, a. 133 

Mil h. 134 

t T tali. 791 

Cherry moth. 118,418 

sawfly. 909 

Chess, analyses, Oreg. 81 

germination. 892 

Chestnuts, California, analyses, Cal. 7h7 

culture, Pa. 407 

U. S.D.A. 21ft 

varieties, T\ S. D. A. 230 

Chautauqua grape belt, geological history, 

X. Y. Cornell. ill 

Chicken corn seed, analyses, Miss. 620 

lice, emulsion. 612 

Chickens, check list of animal parasites, T r . 

1). A. 626 

parasites, I\ S. D. A. 334 

Chickweed, notes. 703 

Chicory, culture and preparation.... 490,686,780 

experiments, Wash. 313 

Children, food of.. 150,254 

goat's milk for. 427,537,119 

Chilean cochineal, notes. 1001 

. nut, 0.S.D.A. 231 

Chili) ittfuscafcUun, notes. 320 

Cliiucli bug infection.268,557 

Iowa. 503 

Minn ... 144 

Ollio. 998 

notes, Ind. 321 

Ky. 418 

Mich. 005 

Vt. 103 

remedies, Ohio. 500 

Okla... 147 

Chinese cowpea weevil, Fla. 610 

vegetable tallow. 667 

vegetables, N. Y. Cornell. 313 

vetoh, analyses, M ins. 520 

Chinook in Montana, Y. 8. JD. A . Ill 

of 1896, T\ H. 33. A. 076 

Ohinavpis atnericana, notes. 417 

Minn. 140 

furfurut^ notes, Can. 906 

K.v. 418 

salieis, notes, Minn. 140 

Ohloralosos, studies. 284 

Chlorin in rain water. 964 

separation. 954 

Ohioris barbata , notes. 306 


f Page. 

1 Chloroform, etfeet on starch. 286 

Chlorophyll tunction and the growth of 

( leaves. 378 

Ohlorops taut i opus, notes . 69 

Chlorosis of grapes, treatment.... 63,141,500,808 

I Ohotolate determination of sugar in. 376 

1 Chokecherry, culture. 600 

notes N.Dak. 604 

Chromatin reduction and tetrad l'oimotion 

in Pteridopl»\tes. 867 

Chromic acid for determination ot organic 

matter . 99 

ChroHoinui sp., notes. 911 

Chrysanthemums, culture, X. Y. Cornell. . W0 

■English and French vari- 

l etics. 409 

fertilizer experiments... 409 

\ arlet ies, X. Y. Cornell.. 131 

Chrysohotlnift femoratu. notes. 907 

Can. 999 

Ghrysomelu alni, notes. 711 

Chrysomela ot North America. 808 

(’lirysomelidic, experiments against. 712 

of Ontario and Quebec. 1002 

Chrysopa oeulata , notes, N. Y. Cornell. 142 

Chufas, culture. 687 

< ’icada, notes, Oreg. 68 

periodical, N. C. 68 

Cicadula exitiosa, notes, Fla. 1002 

Cider, analyses, Ky . 377 

N. 31. 348 

apples, varieties. 408 

making, improved processes. 348 

Cigar case bearer, Can. 906 

Cintraetia seymouriana,, n. sp. 566 

, on Panieitm crus- 

gaUi . 141 

Oitheronia regali*, notes, Ky. 418 

Oitotroga cerealella , notes. 507 

Citrons, varieties, Can. 889 

Citrus fruits of Florida, IT. S. D» A. 58 

Salt River Talley, Ariz.... 175 

scale insects.... 321 

trees, gum disease, Cal. 705 

Cltm rulgarix, structure and development 

oftruit. 748 

Civil service in the XL IS. Department of 

Agriculture. 547,937 

Cladochytrium 2mJposvm on sugar beets.... 706 

Cladosporium (Dematiinn)^avanicinn t ii.»\>. 317 

! lycopentici, notes.148,418 

» Cladosporium of the apple. 63 

1 Cladothrix diohotoma y notes. 565 

vdorifera, notes. 565 

Cla<1ra8ti* tinctoria , notes,XTis. 314 

\ Clay, analyses, Miss. 482 

11.1. 563 

Cleome in tegrifolic t, notes. 70'i 

Clean is p unctiventris, notes. 321 

| Click beetle, notes, Can. 906 

Climate as affected by irrigation. 351 

and Health, Yol.II, TLS.D.A... 110,207 
soil, influence on variation of 

seed...-. 288 

effect on agricultural soils of Tunis. 574 

forests. 604 
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EXPEKIMENT STATION REUOED, 


Page. 


Climate, effect on A-ogetation. 201 

of a arious count ries, U. 8. D. A- 755 

Climates, ancient, near Chicago, tr. K. 13. A.. 13 L 

Climatology in iho German Empire, U. H. 

D. A. 755 

of Mint horn ami western Asia, 

U.S. D.A. 755 

recent progress in, U. S. I). A.. Ill 

Climbing cutworms, remedies, 'Mich. 005 

CliUocampa amcricana . notes, Can. 000 

N. II. 613 

/rarjili*, notes, N. Mox. OH 

sylvatica, notes Can. 000 

Clothes moths, remedies, M ich. 241 

Cloud forms, IT. S. D. A. 670 

measurements. 67."> 

observations, IT. S. D. A. 207,755 

photography, U. 8. D. A. 755 

Clover, alsiko. (See Albikc clover.) 

as affected by lime, K. 1. 594 

green manure, Mo. 909 

crimson. (See Crimson clover.) 

fertilizer experiments. 485 

lmy, analyses, Conn. Stoirs. 426 

Del. 508 

for lambs, Mich. 3008 

insects affecting, Mich..... 911 

leaf weevil, Ohio. 505 

mitlge, notes. 809 

red. (See Red clover.) 

root borer, Ohio. 505 

rowon, analyses, Conn. Storrs. 426 

Toim. 810 

digestibility’, Conn. StorrB.. 423 

seed, hard, germination. 891 

importance of origin. 68 

impurities. 58 

sown with grain, eiloot on succeed¬ 
ing crop. 689 

white. (See White clover.) 

Clovers, a arleties, Can.. 975 

01ul> root ox perimenta. 606 

nml format ions, N. J. 805 

* of roses. 801 

turnips, N.»r. 803 

on CapseVa burm»pastorit f. 412 

Cnethocmipa herevlana, notes. 807 

jnn ivora, notes.417,807 

pityoeampa, notes. 807 

Onleue widulatwt, notes.-. 703 

Coal, analyses, Ky. 377 

ashes, analyses, Conn. Ntate. 380 

Mass. Hatch. 117 

utilization. 814 

smoke for black rot of grapes. 318 

tor colors, effect on digestion. 800 

Coccidie associated with ants. 711 

chock list. 417 

distribution and abundance, U. S. 

D.A. 436 

new species... 417 

notes. 911 

Ooecidium from the skin of a mouse. 159 

Coocids, gall-making, new species. 70 

Ooecinella r*j>anda, notes. 507 


tramversoguttata, sembling habit 910 


I*ago. • 

Coccophagus leccnui, parjisit ie on plum scale, 


N, Y. Cornell. U 3 

Cachylia ambigtieUn, notes. 70 

Cockchafer, biology. 010 

Cockchafers, remedies . looa 

("oeklo, notes, Wy o. 794 

Coohlobur, notes. 221 

U. S I>. A. 020 

Cockroach, (lerman. 008 

notes. 012 

Cocoa cake, analyses. I 5 ;j 

Cocoanut oil-cake meal, analyses, Cal. 714 

Cocoanula, culture, IT.H D. A. 230 

Cocoons, jumping. 419 

Cocoa niirffera , notojj, IT. S. I). A. 230 

Codling moth in the West. 711 

notes. 118,908,912 

Can. 998 

N. II. 1003 

N. Mox. 611 

Dreg. 68 

remedies . 69,1001 

K.V.01,412 

N. 1C. 414 

trapping, Can. 1002 

(Woo borer. 996 

culture. 16 300 686 

insects a (hr line,. 807 

leaf disease. 996 

mildew. 996 

nematode disease. 996 

Coix lachrymre, analyses, Miss. 520 

Colaapidema at rum , notes. 1002 

Coleliicum, eradication. 233 

Cold, effect on inHeot life. 410 

seeds. 986 

Hpoll of, Nov. 10-30, 1896, in the north 

west, CT. S. D. A. 676 

Coleophora Jlctcherella, notes, Can. 906 

N. Mex. 611 

viaUoorella, notes, N. Mox. 6 lt 

Ooleopteraof Australia, catalogue. 808 

Canada .910,1003 

Northeastern America,hand¬ 
book. 808,913 

('nleoaiiorivm pim us a cause of pine ritHt . 707 

Coltroit ftaceitari, notes. 237 

Cola* in horses and mules, treatment, S. C . 84 

Collurds, varieties, Ark. 977 

College of Viticulture «t ltuilierglen, Aus¬ 
tralia. 91 

Colleges and schools, agricultural, in United 

States, U.S.D. A. 92 

horticulture in. 702 

| CoUetotrieJmm falcatum , notes. 237,499 

Colloids, water 111 . 067 

Coloeasia antiquorttm , notes, Fla. 128 

Color and color patterns of moths and hut 

terlhes. 910 

determination in potable water . 286 

forming micrococcus oi red nnlk. 933 

in plants, meaning. 867 

reaction for peanut oil. 562 

Colorado potato beetle, Tty. 136 

N. II. 321 










































































































INDEX. OF SUBJECTS. 


1069 


Pagp 


Colorado potato beetle, N. J . 904 

Station, bulletins.513,708,975 

report. 308,352 

Coloring matter in wines. 503 

Colors in leaves and flowers. 380 

preservation in museum specimens.. 473 

unnatural, in foliage. 380 

Coiufroy, prickly, culture experiments. 401 

Fla. 124 

Compass plants, notes. 234 

Compost, utilization. 408 

Composting, effect on phosphates. 483 

Compound ovary, significance. 204 

Condenser, new, description. 202 

Condiments, determination of cellulose in.. 197 

preservation. 155 

Confused flour beetle, Fla. 610 

Congress for wine culture at Heilbronn, 

meeting. 496 

Conglutin, chemistry, Conn. State. 373 

Conifers, abnormal rosin ducts. 205 

at the Kansas Agricultural College 605 

cones, morphology. 471 

diseased, resin ducts. 380 

fertilization and embryogcny. 566 

formation of resin ducts. 471 

germinating, changes in protein .. 670 

growth as affected l)j gases and 

smoke. 794 

hardy. 605 

mineral food. 891 


Page. 


Copper and iron sulphate for brown rnst of 

peaches. 141 

as a constituent of \ egetables. 307 

assimilation of -vegetables. 566 

carbonate, ammoniaeal— 

for carnation i*ue»t, Can. 996 

diseases of celeiv. 800 

rose mildew, Can. 996 

preparation and use, Bel. 498 

Mo. 240 

Ohio. 54 

effect on ripening of grape wood... 55 

fungicides, preparation. 996 

in plants, determination. 105 

salts for black rot of grapes. 141 

solutions for determination of sug¬ 
ars . 285 

sulphate, effect on germination, IT. 

S. D. A. 497 

for mildc w of grapes -. G3,141 
smut of grains, Can.. 898 
Cordon pear trees, planting and training.. 791 

Corn. (See aUt> Maize.) 

analyses, Miss. 520 

ST. Mex. 331 

and cob meal, analyses, Conn. Storrs 426 

Bel. 508 

Miss. 520 

vs. wheat for si eers. Pa. 811 

oats, analyses, Vt. 1003 

peas for lambs, TVis. 714 


North American. 136,671 

in Germany. 136 

on grounds of Kansas Agricul¬ 
tural College. 314 

Coniurn macula turn , notes. 234 

Conn culture (B 41) in butter making, Wis- 261 
Connecticut State Station, bulletins. 114,116,508 
report. 368,369, 


371,373,387,388,391, 
393,393,395,398,402, 
405,406,407,410,417, 
418,423,426,436, 443 

Storrs Station, bulletins. 166,520 

notes. 268 

report. 381,419,422, 

426,427,429,430,432,441,443 

Conorhinvs sang uisvg u t, notes. 70 

Oonotrachelus nenvjphar % notes, Can. 999 

Contagious diseases of animals, laws, r. S. 

D. A. 626 

Cooler, new form. 26 

Cooperative creameries in France. 441 

Mecklenburg- 

Schwenn. 441 

Sweden. 1032 

Cooperative experiments— 

with barley. 490 

corn, Conn. Storrs. 399 

Essex rape and crimson clover, N. J. 883 

oats. 490 

potatoes. 688 

Mass. Hatch. 393 

sugar beets. 976 

N. Y. Cornell. 307 

Cooperative road construction, TJ. S. D. A -. 836 

7370—No. 12- 3 


aphis, remedies, 111. 502 

bran, analyses, Miss. 520 

chops, analyses, S. C. 561,623 

Tenn. 810 

cob and shuck meal, analyses. Miss - - 520 

cobs, analyses, Mias. 520 

cooperative experiments, Conn. Storrs 399 

cultivation to different depths, Okla.. 773 

Mo... 214 

Wis.. 300 

culture experiments, Colo. 308 

Mass. Hate* h- 400 

Minn. 490 

dent, score card. 490 

fertilizer experiments, Conn. Storrs.. 398 

Bel. 486 

Ky. 401 

Mass. Hatch.. 397 

Mich. 882 

Miss. 490 

Mo. 213 

Pa. 778 

field experiments, Kans. 213 

fodder, analyses, Conn. Storrs. 426 

and stover, analyses, Conn. 

Storrs. 426 

digestibility, HI. 510 

ensiling vs. field curing,Vt... 72 

loss in preserving by different 

methods, Vt. 73 

shredded, digestibility, Md... 1005 

fly, notes, Ky.-. 418 

green manuring, Mass. Hatch. 400 

ground, analyses. Miss. 520 

husks, analyses, Tenn.. 810 
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EXPERIMENT STATION RECORD, 




Corn, insects affecting, III. 50^ 

n.c . r>07 

irrigation, Nev. ( >S9 

Kernels, analyses, Conn. State. 426 

meal, analyses, Omni. Starrs. 1-B 

Mish . wo 

Tonn. KIO 

Vt. 1003 

unbolted, analyses, Tcnn. 810 

m . linseoclmeal and wheat 1mm 

for milch cows Via. 335 

oats uiul bran for lambs, Win 714 

wheat meal for lwet cattle, 

Ohio .... 777 

imleli cows, 

Me. 825 


whole corn for pigs, Vt. 1012 

moth, notes. & (, 7 

oil cake, analj sos, Vt. 3003 

for milch cows, Vt. 1520 

planting at dillcront dates, Ne\. BHO 

depths, Minn . 223 

distances, Ala. 

College. H82 

distances, Mo .. 214 

Olvlit.. 773 

rates, Nov. 689 

Ok la. 773 

by different methods, Mass. 

* Hatch. 400 

profitable amount of seed per acres MLe 77li 

root worm, Ill. &*>2 

Ky. 993 

Ohio. 505 

rotation, Ind. 305 

scorched by hot winds, food \nlii«, 

Okla. 015 

shredded, analyses, M ihh... 520 

shrinkage in drying, It. I. 585 

shucks, analyses, Miss. 520 

silage. (Mr Slings.) 

silvan us, Fla.-. 010 

smut, Mich. 807 

for milch cows, M ich. 1007 

studios..... 500 

soil propnratIon, Mo. 2U 

stover, analyses, Conn. Storrs . 420 

N.Mex. 331 

ash, analyses, K y. 377 

for b«H»f cattlo, ()hio. 77 

stripping, A la. College. 882 

surface vx. subirrigation, W is........ 733 

sweet, varieties, Mo.2.31,783 

Pa. 790 

TTtuli. 791 

tile drainage, Mo. 214 

value for grain and forage. 121 

varieties. 401 

Ala. College. 881 

Can. 888,972,975 

IoWa. 490 

Kans .. 213 

Minn. 223 

Mo. 213 

Okla. 773 

Pa. 773 


Pago. 


Coni, varieties, Tex. 089 

worm, K.j . 098 

Minn. 140 

remedies. 09 

yield, as affected by pres ious manur- 

ing, Ind. 002 

Cornstalk borer, U. K. I>. A... 013 

disease of c.ilfie, Kuns. 022 

U.S.D. A. 81 

< ’ornstalks, analyses, M iss. 101 

chemical examination, U. K. 

1>. V. 8.1 

sugar in. 023 

Correlation of growth in plants. 500 

Oorrosn o sublimate— 

for potato scab.412,798 

Conn. State. 410 

Ky. 137 

Minn. 239 

Mont. 137 

K. Dak. 799 

Wj o. 318 

Corsican pine,notes. 604 

('urtiriumfrnt.r, notes. 807 

Corundum, misuses, K,\. 377 

C orrus/t uijilnjits, Htoiuaeb contents. 753 

Cor,\ l.icotc, anatomy. 380,670 

('ori/lus amn’icttua , notes, U. S, Ik A. 230 

uvHlana , Holes, C. S. I). A. 230 

californira, notes, U. S. I>. A. 230 

rugtiat<i, notes, n.K. 1>. A. 230 

tubuloitl, notes, U. »S. I>. A. 230 

(UtrymhlU's earMnua* notes, Can. 906 

forum tvs rojljx notes, Vt. 68 

Cosmos, insects nlibeling, Iowa. 501 

Cotton blight. 02 

bollwoonl, Mexican, IT, S. 3>. A. 142, 

912,1001 

botany, IT. K. I). A. 687 

chemistry, IT. K. I >. A. 687 

climatology and soils, 1J.S. I). A.... 087 

crop 1891, statistics, II.K.I>. A .... 037 

cultivation and fort ill Ration, Fla.. . 125 

culture in India. 125 

Okla. 974 

U.AD.A. 687 

determination of cellulose and pen* 

I tosuus in. 280 

diseases, IT.S. I>. A. 0H7 

fertilizer experiments, (in.41,42 

Miss. 487 

foreign vftrlotics, Ala. College. 125 

handling and uses, l r .S. 1). A. 687 

history and statistics, IT. S. I>. V ... 687 

hull ashes, analyses, Conn. State— 389 

Mass. Hatch.. 117 

Indian, variof ies. 379 

in llrilisli Central Africa. 306 

insect s affecting, U. S. I). A. 687 

manuring. 401 

U.K.D.A. 687 

now variety. 401 

plant, assimilation of free nitrogen. 27 
planting at different distances, <ia-. 41 

Ken island, in Florida. 595 

seed, analyses. Mias. 520 
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Cotton he<*<l ami cot toil cake, poibon in... . 153 

vow pea haj for steers, 

Ark. 427 

br«m, analyses, Vt. 1003 

cake, analyses. 15'J 

Tenn. 810 

influence on butter fat... lf»l 

rancid. 154 

feed for milch cow t», Vt. 1021 

lmll bran, analyses, Tenn. 810 

S. C. :>*i 

hulls, analyses, Tenn .... 810 

and meal for beef pro¬ 
duction, X. O. 924 

as a feeding stuff. 331 

industry in the South. 34.8 

meal, analyses. 299 

Cal. 714 

Conn. State. 380 

Conn. Storrs ... 426 

Del. 508 

Da. 767 

Mass. Hatch.. 117,392 

Miss. 520 

Pa. 768. 

S. C-. 117,561,584,623 

Tenn. 810 

Vt. 1003 

TVis. 719 

and Unset d meal for pigs, 

Wis. 323 

decorticated, analyses, 

Tenn. 810 

products, feeding value, U. S. 

D.A. 087 

vs. cotton-seed cake for sheep 244 

meal for corn, 

Ala. College - 882 

varieties. Ark. 401 

Ga. 41 

Tex.-. 689 

U.S.D.A . 087 

waste analyses, Mass. Ilatcli. 117 

Cottontail rabbit, botfly. 307 

Cottonwood, notcB, X. Dak. 604 

scale, Minn. 146 

Cottony gra^s scale, Can. 900 

maple scale, Minn. 146 

Couch grass, eradication.793,704 

Cow culture. 7‘il 

herb, notes. 703 

salad, analyses, Miss. 520 

Cowbane, spotted, X. J. 892 

CowjHia fodder, digestibility, Conn. Storrs. 423 
hay and cotton seed for steers, Ark. 427 

silage, analyses, Del. 508 

digestibility, Ill. 510 

vines, analyses, Conn. Storrs. 420 

Cowpeas, analyses. Miss. 520 

Tenn. 810 

culture. 885 

experiments, Ark. 401 

Cal. 687 

Del. 490 

Vt. 970 

cross- fertilization, La. 42 


Page. 

(Jowpeas fertdizer experiments, Conn. 


Stons. 398 

for green manuring, La. 42 

Mo. 969 

Cows, contagious abortion. 92b 

Dei. 532 

milcli alfalfa for, X.Y. State. 634 

bananas for. 440 

barle\ and oats vs. w heat for. 236 

beets C6. carrots for, Vt. 1020 

butter tests. 436 

calc illation of rations for. 834 

cum its for, Vt. 1019 

coni oil cake for, Vt. 1020 

eotl on seed for, Vt. 1021 

economic feeding. 440 

feeding experiments. 174, 

248,253, 536,626 
feeding experiments— 

Can. 930 

Conn. Storrs. 430 

Iowa.320,528 

Mu. 823 

Md. 1004 

Mass. Hatch. 428,429 

Miss. 526 

X. V. State. 160,629,634 

Pa. 822,823 

Vt.86,1019 

WiB. 333 

gluten meal for, Vt. 1020 

improvement . 634 

peavine silage for, Del. 527 

profit in keeping. 441 

rations for, Conn. Storrs. 431 

Wia . 347 

Xoberston mixture for, Vt.... 86 

silage for, Vt.86,1019 

skim milk for. 1032 

winter feeding. Utah. 627 

parturient apoplexy, Ark. 428 

bpay ed, at the Geneva Exhibition. -.. 258 

spaying. 834 

Cow’s milk, albumen In, X. Y. State. 501 

fat globules. 161 

methods for rendering it more 
nearly like human milk ... 530,536 
Crab grass hay and cotton-need meal, diges¬ 
tibility, Miss. 511 

digestibility, Miss. 511 

Vva m be maritim a, notes. 407 

Crambidje of Xorth America. 417 

Craminis interm im'llus, notes. Ohio. 595 

laqiieatcllux, notes, Ohio. 505 

htteolellus , notes, Ohio. 505 

•m utabilis, notes, ()hio.. 505 

vulvimtytllus, notes. 320 

zeellus, notes, Ohio. 505 

Cranberries, fertilizer experiments, X. J- 888 

Cratcegus ozyacantha, hypertrophy. 957 

Crayfish, carbon bisulphid for, U. S.D. A... 416 

Cream acidity, testing, Whs . 933 

analyses, Mass. Hatch. 442 

X.H. 347 

nut, V. S. D. A. 281 

of tartar, adulteration... 331 
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EXPERIMENT STATION RECORD, 


J’HUC. 


Cronin of tartar, analyses. ^*07 

payment for, Del. Ml 

production, comiMirison of breeds foi, 

NY. State. «04 

raising at <111 ft* rent temperatures, Can 1025 
by different mot hods, (’an ... 1020 

MJoli.. 920 

Utah. 200 

ripening hy bacteria. MB 

Conn.Storrw ... 122 

low a. BUSS 

Wis. 732 

pure cultures. 441 

experiments, Conn. Storrs - 100 

separators, denenpt ions. 835 

foi removingbacteria, IT. 

SD,A. 831 

tests. 732,834 

N. V. Cornell.87,317 

Vt. 1027 

Wirt. 170 

space, Mass. Hatch. 437 

Crematory gai bane, mial.\ sea, N. J. 900 

Creameries, building and equipment, Utah - 030 

cooperative, in Franco. 441 

Mecklenburg - 
Schwerin .. 441,035 

S. Dak. 030 

Sweden ........ 1032 

Creamery indurttry, N. Dak. 175 

Crepidodcra cucumorie, notes, Me. 800 

Crept* occidentalis, notes, IT. S. D. A. 289 

Cress, varieties, Ark... 977 

Crimson clover, culture experiments. 401 

Cal--- 087 
N.1L-. 580 

Vt..-. 970 

for green manuring, Md.... 210 

orchards, N. V. Cornell. 312 

hair balls, U. S. 1>. A. 023 

muriate of potuHh for, Del.. 190 

seeding, N. J. 881 

Crinkled linnnel moth.-. 911 

('rinceris aepara0t\ notes.. <112,008 

Ohio. 099 

Crop correspondent h, manual of inst ruc¬ 
tions, ir.S. 1). A. 352 

report of Indiana.. .. 1031 

reports, IT. S. D. A. 03,352,530 

Crops and live stock of Ontario, statistics. 93,536 

as influenced by nature of soil. 114 

damaged, ensili ng. 089 

productiveness as affected 1 iy roiling. 770 

rotation. 126 

experiments, Del. 492 

yield as affected by distance of plant¬ 
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Can. 922,923 

Mass. State. 444 

N.Y. State. 820 

horse*.132,818 

lambs, Mich. 1*24,1008 

Minn. 231 

S. Dak. 332 

Wis. 329,714,715 

milch cows. 174,248,255,536,626 

Can. 930 

Conn. Stores. 430 

Iowa. 526,528 

Me. 825 

M(1. 1004 

Mass, Ilatch. 428,429 

Miss. 526 

H. Y. State.ICO, 629,034 

Pa. 822,823 

Utah. 627 

Yt. 1019 

Wis. 335 

pigs. 79,519,822 

Ark. 817 

Can. 921,1009 

Kans. 1010 

Mass. Hatch. 423 

Mich.919,1011 

Oreg.917,918 

Yt.78,1012 

Wis. 324, 715,710 

sheep. 154,244,250, 620,621 

Conn. Storrs. 423 

Mich. 924 

Wis. 327 

Wyo.810,1015 

steers. 248,822 

Ark. 427 

Can. 916 

Colo. 515 

Kans. 1000 

Mo. 811 

Minn. 246 

N. C. 924 

Ohio. 75 

Oreg. 918 

Pa.t. 811 

Wyo. 815,1015 

Feeding stuffs— 

American, digestibility. Mass. Hatch... 427 


analvses. 153.331.878,748 
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Page. 

Feeding st nils— ( ’outinned. 

aiud\ ngh, (‘al. 711 

Conn. ... 126 

Conn. Storrs. t*~6 

mihh . ri2o 

N. II. a:n 

N.Mex. :m 

S. O. «» 

Toon. 810 

Vt. ion:t 

AVU. 710 

carbohydrates in. 004,00." 

control. 031 

concentrated, i>roparai ion. 1014 

money values, Vt. 1011 

mustard oil m. 078 

nit rogou-freo extract. 039, 011 

pentosans in. 381 

Folding's Holut ion- 

tor dot<‘nninat ion of sugars. 286 

uric uoid. 101 

Feltttt tunic* a, notes, Kj. 06 

tjhuharut , notes, Ky.. 00 

jttrulijera , notes, K>. 00 

hubgotliititi,m>U's f Kj. 0(1 

Midi. 211 

JS, V. < 'ornoll. «r* 

Ferment, now, of vegetable origin. 47o 

nitric. 950 

oxidizing of muddy w mo. 900 

Fermentation— 

abstracts of articles.472 808, 958 

experiment a, Cal. 958 

with hone\. 375 

m inftimfaetmoot Kmnicnt haler< hccso. 835 
intestinal, m animals fed t nbci culous 

meat. 157 

ot galactose. 7(2 

studies. M18 

theories. 473 

Fermented and distilled liquors, methods of 

analysis.*. 277 

Ferments, onzy tmc, effect on Ht,tiehen of dif¬ 
ferent origin, U. S. 1). A. 002 

Fern lit ter, amil t \ hoh, Can. 880 

Ferns, variaf ion. 507 

Fertility of hoIIh an determined by unaly him 9(50 

Fertilization of plums, Wis .. 300 

Fertilizer analyses, uho of, Conn. State. 110 

Fortili»eranal.\Hi8 - 

explanation of terms. 10,200 

Conn. State. 380 

H. V, State. 38,700 

N. O. 070 

methods. 272,270 

Fertilizer control in Germany.„ — 392 

Missouri. 970 

North Carolina. 300,879 

Fertilizer experiments— 

cooperative, Conn. Storrs. 309 

in Germany. 485 

■Russia. 008 

Sweden. 209 

on barley... 210 

bonne, Mess Hatch. 40G 

beets. 490 


Page. 

Fertilizer experiment**—Continued. 

on cabbages. 54 

chrysanthemums. 409 

clover. 435 

corn, Conn. State.392 

Conn. Storrs. 398 

Ihd. 480 

K>. m 

Mass. Hatch. 397 

Mich. 882 

Miss... 490 

Mo. 213 

I’.i. 778 

cotton, Ga. 42 

Alms. 487 

cowpcas. (’onn. Storrs. 398 

cranberries, N. ,T. 888 

grass. 588 

F.i... 778 

hemp, Ky. 402 

imps. 781 

meadows... 308,775 

Mass. Hatch. 402 

oats.119,211,584,500 

Ark. 402 

Iowa... . .. 491 

Mass. Hat i'll. 393,397 

I'tt. 778 

onions, Mass. Hatch . 406 

past tires. 119 

peach trees, N..f. 887 

peaches, N. J. 886 

potatoes.126,581,975 

Ky.121,401 

Mich. 216 

Mo. 217 

Ohio. 218 

\V. Ya. 131 

pot plants. 598 

rye, Mass. Hatch. 399 

soja beans. Conn. Storrs. 398 

strawberries, N.d. 886 

sugar beets . 209,681 

cane...... 301 

sweet corn, Del. 486 

Mass, natch. 406 

potatoes, N..I. 885 

tobacco, Conn. SI ufo. 395 

Ky. 302,101,976 

Lit. 220 

tomatoes, Conn. State . 402 

Mass. Hatch. 406 

Mich. 225 

N.,7. 885 

turnips. 591 

wheat, Ind. 489 

Mo. 973 

Fa. 778 

Va. 221 

Fertilizer for plants, patented. 40 

laws. 117,290,682 

Conn. Slate. 389 

La.... 767 

Mo. 707 

Mass. IIat 0 I 1 . 767 

Mich. 584 
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Page 

Fertilizer law's, N. J. 877 

N. Y. State.1.38,212.582 

N.C. 070 

W. Ya. 117 

AVis.115,212 

nitrogen, loss, Conn. State. 388 

problems. 40 

requirements of California soils, 

Cal. 080 


sugar beets... ■ 122 

trade in Belgium. 378 

Connecticut. 380 

Georgia. 209 I 

Indiana.. 40,300 I 

Maryland. 212 | 

North Carolina. 879 j 

Rhode Island. 082 

Vermont. 909 

Fertilizers, abstract of articles.37,114, 

208,298,386,483, 575, 680, 737,872. 966 

adulteration. 484 

analyses - 40,117,299,300,378,682,970 

Cal. 082 

Conn. State. 389 

Ky. 40,300,391,070 

La. 767 

Me. 40,970 

Md.212.392 

Mass. Hatch.... 117,392.767 

Mich. 584 

N.II. 300 

N. ,T. 877,906 

N. Y. State .. 38,212 582, 766 

*N. C. 40, 8S0.970 

Pa. 767 

It. 1. 563, (582, 768,067 

S.C. 117.561,584 

Yt.41,116,970 

AY. Ya. 117 

AVis.212,880 

application, Miss. 484 

as a factor in crop production. 

Conn. Stale. 391 

availability of organic nitrogen 

m, Conn. State. 387 

by products as. 707 

chemical tests. 682 

compiled analyses. Mass. Hatch 302 
coni jmsi tion and use, l'. S. 1). A - 390 

effect iveness. 067 

effect on composition of turn jps. 502 

germination of seed... 55 

growth of iiowers. 108 

navel oranges, Cal. 692 

proportion of gram to 
straw and stover, Pa. 778 

fail. 110 

hold experiments, N. J. 883 

Ohio. 576 

home mixing. 299,767 

Conn. State. 389 

Mass. Hatch. 767 

N. J. 877,906 

N. Y. State. 583 

Ohio. 581 


Page. 

Fertilizers, home mixing, Yt. 970 

influence on germination. 233 

inspection. 40 

Conn. State. 383 

Ky. 40 

Me. 40,767,970 

Md . 212 

Mass. Hatch. 392 

Mich. 830 

X. Y. State.38,212 

N. C. 40 

AVIs. 880 

phosphatio. 388,584 

potassic. 40 

residual effect on liny. 589 

oats. 593 

role of fat in. 484 

sampling, X.J. 877 

soil test. Pa. 298 

statistics. 988 

valuation.4U, 117,200,300.682,970 

Cal. 682 

Conn. State. 389 

Ky. 970 

La. 767 

Mo. 40,970 

Md.212,392 

Mass. Hatch. 117 

N. J.877,966 

N. Y. State.38.582,766 

N.r . 970 

Pa. 768 

II. r. 967 

S.C. 117 

Yt.116,070 

AVis. 880 

Fertilizing, effect of barnyard manure. 761 

nitrogen of different 
i green manuring 

plants. 758 

ingredients influence of propor¬ 
tion on yield.... 485 

ingredients removed from the 
soil by alfalfa and red clover, 

Colo. 770 

ingredients removed from tlio 

soil b> cherries, Cal. 691 

materials, sources and east, 

Ohio. 584 

orchards, Conn, Slate. 407 

value of alfalfa, Colo. 771 

natural and wash* prod¬ 
ucts, N. J. 877 

oil cakes. 767 

Fescue, hard, culture experiments, S. Dak 48 

I meadow, culture experiments. 401 

red, culture experiments, S. Dak.. 46 

sheep, culture experiments, S. Dak. 46 

I Fiber Investigations, Office, U. S. D. A. 774 

plants, Indian. 125 

Fidiu vitveida, notes, Ark. 909 

U.S D. A. 803 

Fidoniapiniana, notes. 911 

i parasitism . 1Q01 

Field beans, varieties. Utah. 791 

j bngloss, N. J. 892 
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I^go. 


Field crops, abstracts of articles. 41, 

117,21!, 200,302, 185, 584,082,708, HSl, 070 
Kidd evpenmonts - 

at Borsbeho le/-Alosi.-. 102 

Ghent. 071 

Uothainstcd. 413 

in Belgium. 00s 

Kugland. 011 

India.*. 120,127 

Wales. 1-0 

with corn, Kans. 213 

fertilizers, NT. J. 88.1 

Ohio. 070 

foddt r plants. 801 

root crops. 081) 

small grains and tools, Can . 885 

Thomas slag. 581 

wheat, Minn. 222 

Field peas, varieties, Minn. 001 

Fig beetle, not os.*. 117 

eater, N.J. 901 

Figs, culture in Tunis. 701 

hlstoi y . 55 

varieties, Cal. 702 

Can. 881) 

La,. 407 

Filberts, varieties, Can. 880 

lhliar Husk. 608 

Fir, Douglas, in < 1 rent Brita in. 311 

now species from Arizona. 315 

Firs ns affected by drought. 001 

care and culture. 004 

curving during growth.*. 28 

injury by fumes from iron works. 703 

smoko. 801 

Fish, dry ground, analyses, Conn. Stale- 380 

N.J. <*77,000 

meal for steers. 521 

Fisheries, Injury duo to waste front fno- 

toiioB.-. 1015 

Flask for rapid distillation with si mini uyder 

pressure. 802 

Flat-hooded apple tree borer, nolew, (>reg... 68 

remedies. 007 

Cum 090 

pea, anoijses, Conn. Htorrs. 12<1 

culture experiments. 101,500 

Cal. 087 

Fla. 121 

Ind. 300 

Mass. I latch. 400 

Mich. 884 

Vt. 070 

germination.. 233 

Flavolvsntriatidus, notes. 867 

Flax, ash analyses, Minn. 580 

continuous cropping. 687 

culture, Can. 118 

Orog. 075 

Wash. 300 

experiments, Colo. 308 

Nev. 089 

draft on soil, Minn. 586 

false, notes. 703 

Mich. 866 

FT, JT. 892 


Togo. 


Flax libel, microscopy and chemistry. 306 

Flea bet tie, cucumber, Mo. 806 

grape, XT. S. I). \. 803 

red headed. 507 

Southern, It.\. 136 

tobacco, K,\ . 136 

tactics, N. V Cornell. 13 g 

Fleas, lemcdios,XJ. tt. 1>. A. 64 

^.C8 

Flesh ily, Minn. 145 

meal pt. cut trash hones foi Inns, 

Mass. Batch. 426 

Flies, house, remedies, Vt . 68 

Flint corn, analyses. Conn. Storia. 420 

Floats, analyses, R. I . 603 

».0<. 584 

Fh*oding for destruction of forest insects 712 

Floods ami forests in Prussia. 794 

Flora, arboreal, <»I *Jn\n. 291 

marit into Belgium. 005 

of Alabama. J09 

Black Hills, South Dakota, IT. N. 

I>- A. 201 

Northern United States and Can- 

tula, r. S. I). A. 291 

Queensland... 201,671 

southwestern Kansas, IT. S. D. A 291 

Sweden, 01 igin. 471 

Wyoming.201,056 

Floriculture, chemieul tripod in. 409 

Florida lioisele.u h, IT. S. 1>. A. 620 

idiosplmtes, analyses, Mass. Ifatcli 117 

K.G. 501 

Station, bulletins . 49, 

117,121,125,12K, 129,147,610,978 

tlnoncial statoment. 266 

notes. 737 

reports. 92,266,1001 

Flour, analyses. 196 

Vt. 1003 

Wis. 719 

beetle, eatorunm, Fla. .. 610 

eon fused, Fin. 610 

rust red, Fla. 610 

slender horned, Flu.. 610 

beetles, remedies, Mich. 241 

earbohj drains, XT. K. 1>. A. 664 

composition us utlVicted by grinding. 80 

detennimition of gluten in. 155 

low grade, chemical study. 254 

mill h w copings, anulyHOs, W is....... 719 

moth, Mediterranean,romodi<*s,Mich. 241 

nutritive value. 155 

Ala. College. 023 

Flow oring pi an is and ferns. 740 

Flowers and insects. 70 

emasculating. 566 

fertilizat ion by insects.. 108 

from weed. 086 

growth as nfleet od by fort ilizers... 108 

odor. 55 

of crucifers.. 670 

significauco of variation..... 108 

Fluted HCtde, notes. 809 

Fla . 1001 

Fog in New y ork Harbor, XT. S. D. A. Ill 













































































































INDEX OF SUBJECTS. 


1081 


Page. 


Fodder, annlj sea, Conn, fcjtorrs. 420 

Mass. Hatch. 420 

beets, analyses. 152 

varieties. 086 

cakes, determination of mustard oil 

in. 203 

com vs. hay for milch con s, Can.... 930 

plants, alpine. 891 

and grasses, exotic vs. na¬ 
tive ..*. 491 

field experiments. 891 

insects affecting. 808 

tropical, analyses. 806 

Foliage, unnatural colors. 380 

Food and diet of invalids. 720 

water supply of native tribes of 

Australia.- 330 

children’s. 254 

colors. 720 

cooked rtf. uncooked for pigs, "Wis_ 325 

detection of salicylic and borio acids 

in. 742 

effect on composition of milk. 939,1016 

fat content of milk. 256 

milk and butter. 86 

Pa. 822 

exhibit at the G cneva Exhibition .... 924 

growing nuts for. 986 

habits of birds, U. S. I). A. 750,751 

how to buj', cook, and scive. 720 

influence of fat and starch upon di¬ 
gestibility.321, 61 6 

in health and disease. 1014 

investigations, Conn. Storrs. 427 

materials, composition, TJ. & D. A... 329,426 

metallic contamination. 521 

mineral, of conifers. 891 

nutrients, heat equivalents. 520 

uses in the body, TJ. S. I). A. 329 

pecuniary economy, TJ. S. D. A. 829 

preservation. 720 

preservatives. 421 

products, examination, Conn. State... 508 

of the world. 155 

tuberculous infection from. 332 

value of nuts, Cal. 788 

Foods, alrntrurts of articles. 70, 

149,242,321,410,508,614,712,809,913,1003 
agricultural, albuminoids and fats. - 155 

analyses. 378 

and feeding stuffs, protein in. 269 

American, chemical composition, 

TT.S.D.A. 426 

commercial, Me. 821 

composition and analysis. 330 

determination of boric acid in. 861 

cellulose in. 196 

starch in. 203 

zinc in.537,742 

Infant, analyses. 330 

made from moat. 521 

prepared, for invalids and infanta.. 330 

preservation. 155 

Foot and mouth disease. 525 

propagation by lo¬ 
custs . 912 


Page. 


Forage crops, enlture experiments, Mass. 

ILitcli.893.400 

in the Domain of Praux.... 885 

Forage plants. (See also Grosses.) 

adapted to Arkansas. 402 

culture. 300 

experiments. Ark. 401 

Cal. 087 

Colo. 308 

N. Dak. 214 

Ohio. 587 

H. 1. 587 

Vt. 43 

in France. 975 

native and introduced, S. Dak. 300 

new. 47 

X. Mex. 306 

of the Dakotas, I". S. D. A. 883 

prairie regions, TJ. S. D. A. 780 

IiockyMountainregion,r\S.D.A. 781 

Foraging powers of plants for phosphoric 

acid, Me. 757 

Forcing asparagus. 934 

beans. 600 

book. 792 

cauliflowers. 268 

cucumbers. 700 

grapes. 231,601 

house crops, fertilizing, Conn. 

State. 402 

houses, artificial soil in, Conn. 

State. 405 

heating, R. 1. 597 

pineapples. 496 

rhubarb..... 600 

tomatoes. 496 

Forecasts, long-range, in Oregon, TJ. S. D. A. Ill 

Foreign Markets, Section, TJ. S. D. A. 175,637,936 

Forest birds as enemies of forest insects... 961 

conditions in the southern Sierras.. COS 
cover, effect on growth of plants.... 605 

culture in northern Scandinavia.... 605 

fire legislation. 136 

fires, prevention. 703 

insects, destruction by flooding.... 712 

management in Greece. 005 

production, tables. 794 

seeds, investigations. 410 

studies in Minnesota. 315 

tree plantations, S. Dak. 315 

trees, Can. 891 

praning. 604 

varieties for Middle and New 

England States. 314 

Forestry, abstracts of articles. 135, 

314,602,702,793,891 

Division, TJ.S.D.A. 602,604 

handbook. 794 

in Pennsylvania. 605 

practical value to surface of the 

country. 815 

report, Cal.—. 708 

Can. 891 

usefulness of Braconida m. 808 

Forests as affected by climate.. 604 

related to the farm. 694 
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For(‘RtH,liriti8h, UMiuiiuement. 60, r > 

destruction b.\ borer beetles . 808 

fseolytids.U.fckl) A. 415 

eileets of exploitation. 701 

insects uttoeting. 807,011 

in vicinity of Outer Luke.(>re«on 315 

of Penus < \l\uma. 703 

pine, renovation. 605 

relation to farms, XT. S. I). A. 701 

Rhine, management,. 005 

renun al of dead leaves. 314 

ro} al, of Prussia. 005 

spruce and wood pulp suppl>. 180 

teak, of Purnuih. 130 

Forjieula auricula ria, notes. 909 

Formalin, detection in milk. 300 

for potato scab. 800 

uses. HfiH 

Formic aldehyde as a preservative. 205 

detect ion m milk. 378 

determination. 201 

in milk .568,007 
\ apors for disinfection ... 478 

Formichkc, analytical ke,> ... t>9 

Fomiol, detection in milk. 159 

Foul brood of bees. 117,320, HO 

Midi. 902 

Founder in horses, S. (J . 025 

Four spot ted bean w eo\ il, Fla. 010 

7 >ea weevil, low a. 503 

Fowls, earo and feeding, IT. S. I). A. 128 

wormy. 929, 1010 

Foxglove as a border plant. 98(1 

Foxtail grasses, eradication, Minn. 231 

Fiuiucs, care m winter. 49(5 

Franklin kite club, l\ H. I>. A. 070 

Fra nun ia di*eoUn\ notes, Wyo. 791 

Fraud in milk, Conn. State. 436 

Frariiui't nines fcaiut, notes, N. Dak. 001 

c-rcefo/m*, notes. 380 

ciritlfo, notes, N. I)ak. oot 

Freezes of 1894 and 1895, in Florida, IT. S. 

3>. A. 789 

French prunes, preparation... 490 

Fresh w liter ooi d grass, notes, l!. S. 1). A... 780 

Frit Hy, notes. 012 

Frogglng of prunes, Gal. 979 

Frost, lumr, nitrogenin, H.K. I). A. 075,070 | 

ip,) uries, Interuu 1. 471 

to apples and pears, Vt. 139 

injury and methods of protection, U. 

S.D.A. 309 

Frost s and freezes effect on eul ti vatod plan t s, 

IT.tf.IkA. 792 

in California, IT, 8. I>. A. Ill, 475 

night, protection against, Wis. 071 

spring, protection against. 800 

Fruit as a feeding stuff, Cal. 714 

food. 330 

bark beetle. 507 

Ind. 321 

Ky. 418 

Ohio. 505 

bearing, effect on development of me¬ 
chanical tissue. 745 

bug, harlequin. 69 


Page. 


Fruit, carbonic aoid process for Rlilpment . 408 

cultunst, American. 890 

dicing in New South Wales. 98 ,-, 

English ia, American. 408 

lly, goose bony, rcnnslios, Me. K0(i 

form, us affected ley pollen. 205 

Iro/en, thawing. to# 

gardening. <;oi 

giwiug lit Canadian Northwest .. . 985 

New statistics, 

N*« T . 8815 

Oklahoma. G01 

packing houses, N. V. Cornell. 311 

preserved, as food. 719 

rot of cherries, N. Y. State. 140 

eggplants, N..F. 804 

shipment to England, Can. 887 

specimens, preparation for exhibition, 

Cal. 701 

steaming before evaporating. 408 

trees, root galls on, N. V.Cornell .... 312 

top grafting. 985 

transplanting. 408 

winter treatment. 608 

worm, orange. 807 

Fruits ami garden crops, com pi led analyses, 

Mass. Hatch. 408 

vegetables oil the Gulf Coast, 

Miss. 184 

bush, winter protection. 55 

citrus, Ari/. 175 

in Florida, Tl. S. I). A. 58 

insects affecting. 808 

Ark. 417 

N.1T. 321 

irrigation,Kans .. 130 

orchard, Cal. 702 

for family and market. 313 

pollination, N..I. 904 

preservation for exhibition. 314 

seedling, variations. 985 

Fumitory, notes. 703 

Fungi, activity of oxidizing ferment. 472 

and alga*, ns affected by Jtordcnuv 

mixture, U.K. 1). A. 316 

yeasts, gl,\eog«u in. 105 

affecting grapes. 142 

sugar mum. 237 

as affected by acids of butter. 835 

light. 955 

assimilation of nitrogen. 29 

Australian,new species...... 28 

biological studies. 996 

distribution in Germany. 63 

economic, Aria. 175 

from Mississippi,new species, IT. S. 

I). A. 749 

Indian. 109 

injury by, in Prussia. 801 

lucra.se in. 290 

mold, composition. 867 

tempera! uro limits. 200 

new species. 289,470,567,671,867,056 

pathology. 412 

parasitic, evolution... 412 

physiological anatomy. 290 
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Fungi, pyronomycetous, morphology. 290 

redescriptions of Berkeley's types.. 289 

. saprophytic, of Iowa. 471 

spread of, l>y snails. 240 

tyrosinase in. 290 

Fungicides— 

for current loaf spot, Can. 993 

gooseberry leal spot, Can. 993 

potato blight, Vt. 138 

raspberry anthracnoso, Oiui. 995 

smuts of oats and wheat. 268 

preparation and nso. 990 

Can. 995,990 

Hass. Hatch. 140 

N.J. 895 

N. Y. Cornell. 149 

X. Y. State. 008 

N. C. 507 

Oreg.03,68 

U. S. D. A. 240 

W. Ya. 318 

Fuiigirohl for potato rot, He. 800 

Fungus disease of apples. 412 

currants, X. Y. State. 53 

melons. 141 

diseased leaves, activity. 407 

diseases in Ilanover. 801 

of African cereals. 412 

plants. 898 

potatoes, Yt. 992 

sugar cane. 007 

new, in butter, Oreg. 435 

Furrow maker. 352 

Fusarmm, new, on potatoes, N. Y. State- 235 

Fiutlcladiurn dendriticum , notes, Can. 999 

Galactun, distribution in agricultural plants 

and seeds...-- 655 

Galactose and arabinose, separation. 398 

fermentation. 742 

formation. 286 

Galeructi xanthomelcena, notes, Conn. State. 418 

Del. 503 

(falerttcella luteola, notes, Haas. Hatch.... 146 

TT. S. D. A. 804 

Gall lly, raspberry root, Conu. State. 418 

formation and the transformation of 

<*ynips culicitt . 242 

mite, larch. 912 

<{alleria mellonella, notes, Can. 906, Dll 

Galleta gross, notes, N. Hex. 306 

Gulls, effect on plant cells. 748 

Gama grass hay, analyses, Tenn. 810 

Garbage crematory ashes, analyses, Hass. 

Hatch. 117 

Garden chafer. 012 

crops, irrigation, X. J. 127 

irises, notes. 985 

Xilants, hardy. 408 

vegetables, culture, Ark. 408 

Ey. 408 

Gardening, bacteria in. 314 

irrigation in. 600 

truck, in California. 54 

vegetable. 793 

Ark. 970 

Garlic, sweet-scented. 892 


Page. 


Giirtner s prepared milk, anulyses. 821 

digestion. 821 

Gas uenorators, new forms. 743 

producing bacteria, relation to cheese, 

\\ T is. 730 

production by bacteria. 473 

Gaseous fermentation in canned goods, 'W’is 099 

Gases and smoke, effect on growth of coni¬ 
fers . 794 

vapors, effect on ova of insects. 808 

of the atmosphere, discovery. 735 870 

Gasteromyeetes of Maine. 071 

Gastropacha pint, notes . 711,911 

iidhtroplnlus naxalls. notes, Kj*. 418 

Geese, breed tests. R. 1. 022 

Gelatin for preparation of specimens. 381 

Qelechia cereaZella. (See Angoumois grain 
mothl. 

sp., notes. 911 

Iowa. 50i 

Geographical distribution of medicinal 

plants. 291 

Geological history of the Chautauqua grape 

belt, X.Y. Cornell. Ill 

Geologist, report, Vt. 1034 

Geology of north Louisiana. 382 

Georgia Station, bulletins. 41,785,980 

financial statement. 1033 

notes. 538 

report. 1033 

Geotropism and bcliotropism,correlation.. 380 

Geraniums, classification. 409 

German Agricultural Experiment Stations, 

Association. 447,462 

Society, exhibition.- 737 

millet, analyses, X. Hex. 331 

Naturalists and Physicians, Asso¬ 
ciation . 537 

Germination— 

apparatus. 58,498,795 

as affected by arsenic. 232 

bacteria... 566 

carbon biuulphid, Del.... 498 

chemical agents. 467 

copper sulphate,TT.S.D. A. 497 

electricity. 989 

fertilizers. 53,233 

decomposition of albuminoids during.. 290 

of l»arlcy m ith restricted moist lire. 803 

chess..... 892 

hard clover seed.-. 891 

hulled und uuhulled timothy seed, 

Del. 407 

spores of black-rot fungus. 994 

tree seeds. 410 

studies. 29 

testa of Swedish seeds. 58 

Giardius nit is, notes. 613 

Ginger, notes. 719 

Gintyo biloba , notes, T. S. D. A. 231 

Ginkgo nut,IT. S. D. A... 231 

tree, notes, "Wis. 314 

Gladiolus, varieties, Can. 888 

Glanders in horses and mules, Ark. 428 

mullein for diagnosing, Ark. 525 

Del. 525 
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EXPERIMENT STATION RECORD, 


m 

906 


331 

710 


Pago. 

Glanders, mullein lor diagnosing, Vt. 

tubcri uliiL for diagnosing, Wis .. 332 

Glass, colored, growth of plants under- 26 

Glassware used l>y creameries and butter 

laclorios, o\aminatiou, Me . 172 

(Jlveoipuriuitb miptUU on Yficciniuni mpr- 

mu* . «<>« 

vcnetKM, notes, ('an. 

Glossy cutworm, Can. 

Glucose, determination . 108 

G lucosid in Monotropa hypopithps . 20 

Glucosids, dotorminat ion in urine. 562 

Glntamm, distribution in plants. 669 

Gluten, absorption of water by. 51* 

Gluten, determination in Hour. 155 

feed, analyses, Conn. State. 426 

Mass. Hatch. 427 

N.H. 

Wis. 

foods and meals, Vt. 1004,1014 

flour, analyses, Cal.-. 719 

meal, analyses, Conn. State. 426 

Mush, natch. 427 

N.IL. 331 

Pa. 768 

Vt. 1004 

for milch cows, Muss.ITatoh. 428,429 
w. linseed meal for heel* cat¬ 
tle, Ohio. 77 

of cereals, proximate composition.. 254 

Qlyceria Jiuitcms, notes. 412 

Qlycobius spe&tosic *, notes, N. H. 318 

Glycogen in fungi and yeasts. 105 

Goat manure, analyses. 153 

Goats, Angora, of California. 332 

pleuro i>noumon ia.. 928 

Goats’ millc for children. 427,537,710 

Gold, analyses, S, C. 563 

Golden elder, notes, Wis. 314 

gluten meal, analyses, Vt. 1004 

leaf syringa, notes, \V1 h. 314 

tailed moth. 911 

Gooseberries,pruning, propagating, etc.... 791 

varieties, Cun. 

Mass. Hatch. 131 

Mich. 131 

Gooseberry fruit ily,remedies, Me. 806 

loaf spot, Can. 995 

pearl.. 

Gophers, pocket, Orog. 68 

Goiuni, culture, N. Y, Cornell. 332 

varieties, La. 407 

Graft, from antiquity to the present time.. 205 

physiology. 792 

Grafting grapes. 701 

N.Y. Cornell. 314 


pecans. 890 

Graham Hour, analyses, Vt. 1003 

Grain beetle, red, Pla. 010 

saw-toothed, Mioh.. 241 

color as affected by season. 307 

drying. 492 

eating brachytarsus, Fla.. 016 

elevators and associations for selling. 267 
feeding lambs for market, S. Dak— 332 

- %. Vis...... 720 


Pago.* 


Chain,ground a*, unground, for hens, N.V. 

Sfcnto. 820 

insects affecting . 148 

mixtures, tests, Can. 975 

moth, Angoumois. (Nee Angoumois 
grain moth.) 

plant louse, Can. 906 

production, cost, in Santa Pd and 

Cord<>\ a . 492 

rusts, history and treatment. 412 

smut, treat moot, Can. 898 

Wyo. 318 

statistics of Itussia. 1034 

stored, insects affecting, Via. 610 

winter, fertilizing. 117 

Gramineus descriptions and uses. 470 

North American, anatomy. 380 

Grama grass, analyses, N. Mox. 331 

Granary weevil, notes, Via. 610 

remedies, Mioh. 241 

Gran it 0 dust, analyses, Vt. 41 

< Jrupo autliracnOHo. 801 

(’an. 899 

holt, Chautauqua, N. V. Cornell. Ill 

berry moth, TJ. S. I>. A. 803 

cone hoi or, A rh. 909 

TJ. S. I). A. 803 

cut! ings, brov ning. 139 

thlia, treatment, TT. S. I). A. 803 

flea beetle, U. S. I>. A. 803 

fruit, \ arietios. La. 407 

growing tor raisins, Ariz. 176 

leuf diseases. 608 

foldoi, notes, Ark. 909 

TJ.S.D.A. 803 

hopi>or, Can. 099 

TJ. 8. D. A . 803 

loaves as a feeding stuff.. 331 

louse in Wurtemhurg. 912 

remedies... 807 

mildew, treatment.63,111,898,996 

phylloxera, Ky. 418 

root worm, remedies, Ohio. 67 

stocks, choice. 496 

troubles of western Now Yoik, N. 

V., Cornell. 318 

Victor. 408 

wood as affected by copper. 55 

Grapes as affected by sulphur during flow¬ 
ering. 63 

bacterial gummosls... 318 

black rot.. 141, 

236,239,338,412,500* 792,800,801,990 

bud variation.-. 290 

chlorosis.141,898 

culture in greenhouses. 792 

fertilizers for. 408 

forcing. 231,001,701 

fresh, preservation, Cal. 982 

from cuttings. 601 

fungi affecting. 142 

grafting. 701 

N.Y. Cornell. 314 

green manuring. 231 

history. 55 

improved method of budding. 985 
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Pago. 

Grapes, injury by boos.601,911 

insects affecting. 1412,1002 

U.S.D.A. 809 

land plaster for. 701 

latent awl acti\ e life. 985 

native, systematic position.. 204 

on sandy soil. 55 

packing and handling. 496 

pollination. 601 

powdery mildew, Conn. State. 411 

protection against frost. 890 

resistant varieties. 408 

ripe rot, treatment. 905 

selection for wine making, Cal... 981,982 

sooty mold. 500 

spraying, U. S. D. A. 240 

sulphur for. 141 

training. 792,890 

varieties. 985 

Ark... 133 

Cal. 982 

Can. 889 

Del. 496 

Da. 407 

Mass. Hutch. 134 

N. Y. State. 601 

Tonn. 786 

Grapevine beetle, notes. 711 

Can. 999 

Mia, Arjp. 909 

leaf beetle, remedies. 1003 

hopper, X. Mex. 611 

mesqnito, notes, X. Mex. 306 

sunstroke, Cal. 080 

tubercle disease. 141 

Qrapholitha schistaceana, notes. 320 

G rapt a butterfly, Minn. 146 

Qrapta comma, notes, Minn.. 146 

Grass and joint-worm flies, I T . S. D. A. 148 

feeding JaRsichn, studies. 558 

fertilizer experiments, Pa. 778 

flora of Iowa. 205 

for beef cattle, Ohio. 77 

gardens, IT. S. D. A. 781 

land, care and management. 307 

lands, fertilizer experiments. 688 

formation and cure, X.C. 307 

leaves, anatomy. 470 

mildew, treatment, X. C. 307 

mixtures for clover soils. 975 

seed, impurities in. 58 

Grasses collected in Iowa and Colorado- 208 

for overflowed lands, Yt. 60 

new species. 567 

of Mexico, new species, U. S. D. A.. 749 

Xorth America. 379 

Ontario, Can. 975 

RockyMountain region, U.S.D. A. 781 

salt marshes, TJ. S. D. A. 781 

the Dakotas, IT. S. D. A. 883 

Uruguay. 291 

useful and ornamental, U. S.D. A.. 687 

varieties, Can. 975 

Grasshoppers, Can.-. 006 

Ohio. 998 

Yt. 1003 

7370—No. 13- i 


Page 


Grasshoppers in Minnesota. 145 

injuring tobacco, Ky. 320 

parasitic cn< mics, Minn. 145 

remedies, Minn. 145 

Gravel for hens fed millet. 718 

Gray streaked moth, notes.712,1002 

Great Lakes, fluctuation of water level, Y. 

S. D. A. Ill 

(ireen fruit worms, treatment, X. Y. Cornell. 803 

manuring. 8 s 0 

crops for. 42,118,082,969 

Muss. Hutch. 490 

Mich. 216 

Mo. 969 

X.Y. Comen. 312 

experiments, X. J. 880 

of grupe\ines. 231 

plants. 299 

plants, fertilizing effect. -.. 758 

without cuttle. 637 

Greenhouse benches, movable. 408 

cheap and efficient, S. Dak. 791 

Greenhouses and grounds of central station. 

Cal. 701 

culture of grapes in. 702 

fumigation w ith liy droeyimic- 

acid gas. 712 

health of plants in, Y. S. D. A. 791 

heating. 889,984 

irrigation, V. S D. A. 792 

subirrigation, Ohio. 47 

(irindellu squartobii, notes. 703 

(irate* exiyvutt, notes. 910 

Ground apatite, analyses Can. 880 

bone, analyses, X.H. 300 

X. J. 877,966 

availability of phosphoric acid 

in, X. J. 878 

cherry-seed moth. 911 

Town. 504 

feed, analyses, TV is. 719 

Hall, analyses, Conn. State. 389 

Groves, effect on moist lira content, of air... 891 

Gruycre cheese, manufacture. 441 

(iryllotalpa sp., notes. 506 

vulgarly, notes. 911 

Guano, analyses. 485 

Yt. 41 

deposits in Peru... 40 

determination of nitrogen in... 22,28,741 

Orchilla, analyses, X. EC. 300 

uric acid in. 286 

Guava, culture and uses. 600 

Gueviua aveltatui, notes,U. K. D. A. 231 

Guinea grass, culture experiments. 306,401 

Gum disease of cacao tree. 801 

citrus trees, Cal. 705 

stone fruit, Cal. 705 

weed, notes. 708 

Gummosis, bacterial of sugar beets. 800 

of Aralia spinosa . 706 

Gums and resins exuded by Queensland 

plants. 285 

chemistry and botany. 466 

Gunpowder, sulphur, and carbolic acid for 
red spiders. 321 
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EXPKB1M1SNT STATION KB0OUD. 


Pago. 

Op mu oapurtt ngiu hi sp., distribution in the 


South. **0® 

Gypsum, analyses. 

Cal. <W‘*i 

Pa. 7«H 

Gypsy moth in Massachusetts.417,418 

P.K.D.A.. 415 

trim United Staton. 11H 

not os. till 

Hack berry, not oh, N. Dak. Ml 

Hademt tirnastatrix, notes, Can. 900 

llwmatopinat euryatrrnux, notes, Mo. 806 

vitula , notes, Me. 8U0 

Hair waste, analyses, N. J. 877 

Hairy vetch, culture.224,102 

experiments,. 401 

digestibility, Miss. 511 

hay, analyses, Mias. 520 

digestibility, Miss. 511 

Jlnr lea lavrin a, notes. 005 

Hall's Dairy Ration, analyses, Coan. 

State. 420 

ITaltica chalybva , notes, Can. 000 

tr.S.D.A. 803 

Haiticm bractux, notes, Ohio.,. 000 

aaltator , notes. 507 

Ham beetle, rod-loaned, Vt. 08 

Iiamlhook lor biochemical laborutor.x. 215 

farmers and dairymen. 033 

of Oolcoptera of .Northeastern 

America. 808,013 

forestry. 701 

moat inspection.....-.... 024 

microscopic technique. 471 

technical m yc< dog y. 868 

Haro’s ear mustard, not ea. 703 

Can. 81)2 

Harlequin cabbage hug, Ky. 418 

Ohio. 505,000 

fruit hug. 09 

llarpiphorus mantlatus , notes, Can. 000 

Ohio. 605 

Ilarrihaimt americana, notea,H. »f. 004 

Harrows, draft. 035 

Hart and durfc moth. 1109 

Harvard lInlveraity, endowment... 01 

Harvesters, sugar beet. 088 

Hgy caps, teats, Muss. Hatch... 401 

manuring... 590 

of mixed grasaoa, analyses, Conn. Storrs 420 

♦ Maaa. State. 421 

digestibility, Mass. 

Hat oh. 422 

residual effect of fertilizers. 580 

spontaneous combustion.. 125 

substitutes, Conn. Storrs. 520 

vs. fodder corn for milch cows, Can.... 930 

Haying tools and haymaking, N. C. 307 

Hazelnuts, culture, U. S, D. A. 230 

Health and disease, diet in. 150,331 

as affected by irrigation. 351 

tnberoulouameat ... 719 

of plants in greenhouses, TJ.S, I). A. 701 

Heart rot of boots.141,317,801 

Heat, dry, resistance by bacteria. 472 


equivalent of the nutrients of food.. 520 


Tago. 

Honied term, July 28 to August 7,IS0G, U.S. 


D- A. 675 

Heating forcing houses, It. I. 697 

greenhouses. 889 

Hedge imtHtuid,extirpation. 58 

Heifers, age of brooding. 440 

Ih'lianthux tula mas, notes. 560 

IldkobniitUum manipa, notes. HU1 

1 Idiot his armiyrra, notes, Kin. 1002 

Ky. 998 

Minn. 140 

N.Me\. Cll 

phlogophayus. notes, MInn. 146 

rhvxia , notes, K.v. 998 

Ileliotropism and goot ropism, eorrelution.. 380 

in plants. 670 

Hellebore, analyses, Mass. Hatch. 418 

preparation and use, Me. 240 

Ohio. 54 

llrmeroraUisfalm, nuclear division. 957 

Hemiccllulose, formation and dissolution... 957 
Ilemiptera Hetcropteni of the British 

Islands. 614 

Hemp, bacterial disease. 985 

cultuie, ll.S. D. A. 771,781 

fertilizer experiments, K,\. 402 

seed cake,analyses. 153 

sisal, culture in Egypt. 306 

Hen manure,analyses, Mass. Hatch. 117 

Hons, digestion experimentsar. 915 

feeding experiments, (’an. 922,923 

tlesli meal a*, cut fresh bones for, 

Mass. Hatch. 425 

ground vs. whole grains for, N. Y. 

State. 820 

vegetable vs. animal food for, Mass. 

Hatch. 425 

Hensel’s mineral fertilizers, analyses. 485 

ITspialus lupulimts, notes.612,909 

Herbaceous perennials...... 986 

Herbarium, United States National, contri¬ 
butions from, IT. S. 1). A. 107,289,291 

II orbs, x ariet ies, Can... 888 

Herd’s grass hay, analyses, Twin. 810 

Heron’s bill baj, analyses, Tenn. 810 

Herring guano, analyses. 481 

Hessian ily, notes, lnd. 321 

Minn. 146 

N, ,f. 904 

UeUrotlera rwUdcola, notes. 608 

Kvhat'htii, notes. 500 

Hotcroptei'n injuring sugar enno. 69 

Jliblmw abelmoxch as ns a liber plant. 325 

chemical studies. 687 

1licorta glabra , notes, IT. S. I). A. 230 

lacin iota, notes, U. tf. D. A. 280 

ovata , notes, U. R. D. A. 280 

peect 7*, notes, IT. H, D. A. 230 

Hickory bark borer, remedies, N.Y. 904 

n uts, abnormal. 204 

culture, U. 8, D. A. 230 

varieties, IT. S. D. A. 230 

Hide ilealiings, analyses, I‘a. 767 

Bieraeium aurantiaeum, notes, Vt. 087,988 

Highways, Amorioan. d85 

Milaria mutica . notes. N. Hex... 306 
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PilgU. 

Hilesinus piniperda , notes. Oil 

Hillside terraces or ditches, N. C. 906 

Hillsides, irrigation. 031 

Uispella leakkrri, notes. 320 

Hoar frost, nitrogen in, IT. S. D. A. 673, 676 

Hog cholera and swineplague, immunity. 268 

antitoxic serum for. 428 

in Arkansas.. 525 

notes, Ind. 157,335 

serum diagnosis. 927 

Hogs, ol falfa for. 157 

stock, for market, IT. S. D. A. 626 

wheat for, S. Dak. 332 

Hollyhock rust, Conn. State. 432 

Home-mixing of fertilizers. 209,707 

Conn. State. 389 

Mass. Hatch_ 767 

N.J. 877,966 

N. Y. State. 582 

Ohio. 584 

Yt . 970 

Hominy feed, analyses, Yt. 1004 

Wis. 710 

Homoptera injuring sugar cane. 60 

JJomobticfia rhoinum, notes. 671 

Honey, chemistry. 375 

determination. 376 

fermentation experiments. 375 

products. 719 

comb, construction. 416 

Honeydow, composition. 29 

Honeysuckle scale, Conn. State. 418 

Hoof meal, analyses, N.J. 877 

Hop hug, notes. 148,418 

tannin, changes in daring storage. 462 

determination. 461 

effect on wort. 462 

Jloplocampa testudinea, notes. 908 

Hops, culture experiments, Nev. 689 

fertilizer experiments. 781 

mildew. 507 

sulphuring. 499 

varieties. Can. 889 

Hordtum JubaUim % notes, Vyo. 794 

Hordeum, revision of genera, IT. S. D. A- 749 

Horn tly, remedies, Mias. 505 

Horse beans, culture experiments, Muss. 

Hatch. 400 

bread, analyses. 152 

chestnut, nutritive value. 513 

chestnuts, TT.S.B. A. 231 

fly, common, Ky. 418 

food, analyses, Yt. 1004 

nettle, eradication, Del. 498 

notes, Mich. 866 

Horses and moles, glanders, Ark. 428 

lameness, S. C. 159 

skin tumors, Ala. College 928 

barley vs. oats for. 822 

breeding Belgium draft. 427 

cerehro-spinal meningitis, Del. 524 

colic, S. C. 84 

distemper, S. C. 625 

economic feeding. 157 

feeding experiments.152,818 

founder. S. C. 625 


Page. 


Horses, glanders, Ark. 525 

Del. 525 

influenza, "\V> o. 1016 

1<>< kjaw, Del. 523 

metabolism experiments. 156 

molasses for. 1014 

shooing, Ya. 525 

translucent tubercles in lungs. 159 

Horseshoeing, principles, Ya. 159 

Horticultural- 

experiments at Southern Pines, N. C... G 93 

work at New York State Station. 002 

San Joaquin Yalley Station.Cal. 701 

Horticulture— 

abstracts of articles. 47, 

127,224,308,402,492,597,689,782,885,976 

at Mississippi Station. 497 

experimental. 656,602 

extension work in, N. Y. Cornell. 135,790 

in colleges. 792 

five divisions of the world. 497 

laboratory methods in. 556 

studies. 497 

teaching, IT. S.D.A. 537 

Horticulturist, report, Can. 887 

Md. 443,1033 

Mass. Hatch. 409 

Mich. 889 

Nev. 736 

N.O. 937 

S. C. 036 

Yt. 1034 

Horticulturists, station, duties, IT. S. I). A.. 537 

Hosaokia glabra , notes, IT. S. D. A. 306 

purshiana y noteH, TJ. S. D. A. 306 

Hospital dietaries. 81 

Hostile leaf hopper, Ohio.-. 505 

Hot-iron test in cheese making, "VTis. 729 

water for heating greenhouses. 984 

Hot-water treatment for— 

smut of barley, Wis. 240 

grains, Wyo. 318 

millet. 706 

oats, Hans. 44 

Mont.,... 606 

wheat, Wis. 240 

House fly, noteH. 909 

wren, food habits, IT. S. D. A. 751 

How to live well on 25 cents a day. 330 

Humidity, effect on transpiration and de¬ 
velopment of barley. 954 

Humus, absorptive power. 385 

and mineral fertilizers. 485 

soil fertility.*. 679 

as related to culture of the soil.... 879 

determination, Cal. 678 

effect on soil fertility. 969 

in its relation to soil fertility, U. S. 

D. A. 756 

origin. 756 

Hungarian brome grass, culture experi¬ 
ments, Cal. 887 

fodder, digestibility, Conn. 

Storrs. 423 

grass, analyses, Conn. Storrs .. 426 

hay analyses. Conn. Storrs- 426 
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EXPERIMENT STATION RECORD, 


l*ft£0. 


Huiigai 11 m hay nual\ ses, Tenn. hl( > 

millet,culturei \pciimonts,A T t . 4)70 

national Millennium K\posi 

iioii. 1 

Hurricanes ami typhoons, origin, C.tt.D.A- 070 

dost met n o forces, U. tf. I). A... 175 

II ,\ acini hs, buetcriosis. C07 

Ilyhei n ia lUfotiai fa , notes. 

Hybridi/mg lows. 65 

Hydrangea, huge panicled,AVis .. 314 

UydianQca jmnieulata grand ijlora, notts, 

AVIs. 314 

Hydrangeas as affected by < olor of soil..— 890 

Hydrochloric acid, cfle< t on a i ibinose. 377 

for blight of potatoes... 141 
Hydrocyanic acid gas for fumigation ol 

greenhouses. 712 

acids in seeds of cextain I*o- 

in«ice«u. 089 

n.vdrolluorie acid, pui o•... 105 

Hydrolysis ot melezilose by soluble lot 

meats. 285 

ruflinoso by soluble lei 

menls .. 456 

Hydromcl imd fermentation products of 

honey. 710 

flildmtm eJoysoconiinut notes. 671 

Hygiene m tlio production ol milk. 347 

oi domestic animals. 159,928 

vetei inary. 928 

Ilylastei ti fjolh , notes, Ohio. 505 

Hylesinus minor , notes. 417 

palliatas, notes. 711 

pinfperda, notes.. 417,711 

JXylurgun ^fm>crdo, notes. 909 

Ilymem «ny eet oh, now spot ies. 867 

notes. 470 

Hynumoptera, parasitic. 70 

from Ceylon. 1002 

of Vuneom er Isl*d. 1002 

transformat mns. 809 

llyprra wurina injuring alfaila. 148 

tlypn a*>pf -> wiynutu t cotes, < ’an. 906 

Hypertrophy in plants. 957 

llyphantrfa run* a, notes, N. ff ... 904 

U.S.D.A. 804 

Hyphulomajabcieulare on raspberry roots. 995 

llypiiomjcetes, North American,rearrange¬ 
ment... 880 

Xoerya purohaub, notes.-. 809 

Fla. 1001 

Xehanthus lanornlatjis, notes, IT. S. D. A. 748 

Iolithol for pulmonary tubei colosis. 1010 

Idaho College, notes. 838 

Station, financial statement. 352 

notes. 854,638,838 

reports.*. 352 

Illinois Station, bulletins... 494,501,509 

financial statement. 267 

notes. 170 

reports. 207,736 

University, notes. 176 

report of biological ex¬ 
periment station. 960 

Imbricated snout beetle, Iowa. 504 

Imperial feed* analy ses, Conn. Storrs. 426 


Pago. 

Implement testing. 553 

Imported cuiiant worm, Ky. 418 

dm leaf beetle, remedies, D. S. 

I> A. 801 

Inrurrmia cnpitrlla^ notes. 900 

liulw who.it hulls, analyses, Vt. loot 

men 1 ,unaly ses, Vt. 1004 

Indian niu.il moth, Ma. 010 

remedies, Mich. 241 

Indiana Station, bulletins.31,157,228,235, 189 

notes. 170 

lcport .299,302,304, 

305, 306,807,316,321,315,352 

Indicators, studies. 800 

Industrial work of the Seaboard Air Line 

Ua lire ad. 1035 

Infant foods, annl> ses. 330 

Infants, milk uh lood lor. 719 

sterilized milk for. 330 

Inloctiousnoss of milk from tuber* ulouu 

cows, AVis... 334 

hi florescence of Kosa . 380 

Iniliiemsn in horses, Wyo. 1010 

him illation against mil lira\. 268 

experiments v ith Nltragm.... 800 

I usee t fort il i/at ion of flow era. 108 

friends and toes. 148 

life ns affected by cold. 419 

mimicry.419,712 

ova as alleetcd by gases and vapors. 808 

pests in Hawaiian Islands. 500 

legislation against. 507,912,913 

of the garden, farm, ami or- 

chatd, Wash. 321 

pollinat ion of fruits, H. J. 904 

Insecticides— 

analyses, "Miss.„. 507 

N. It. 321 

as a cause of x>lant injuries. 418 

experiments, Wis. 709 

for aphides. 212 

preparation and use. 996 

Can. 995,990 

Fla. 147 

Mass. Hatch. 140 

Minn. 140 

N.J. 903 

N. V. Cornell. 140 

H. V. State. 008,013 

KC. 08,507 

Oreg. 63 

U.S. I). A. 414 

Vt. 68 

AVnsli. 321 

AV. Va. 318 

Insects affecting— 

apple trees. 807 

harloy, K C. 507 

beans, Fla. 147 

beets, Fla. 147 

buckwheat, KC. 507 

cabbage, Fla. 147 

KY. State. 613 

cauliflower, Fla. 147 

cereals. 808 

colory, Fla.*.. 147 
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Insects affecting—Continued. 

clover, Mich.,. Oil 

cotfee.-. 807 

corn, HI. 501 

N.C. 507 

cosmos, Iowa. 504 

cucurbits, N. Y. State. 610 

eggplants, Fla. 147 

fodder plants. 808 

forests. 807,911 

fruits. 808 

Ark. 417 

N. H. 321 

grain. 148 

grapes. 142 

IT. S. H. A. 803 | 

grapevines. 1002 

lawns and grasses. 320,417 

meadows. 507,1002 

melons, Fla. 147 

millet, N. C. 507 

oaks. 70 

oats, N. C. 507 

onions, Fla. 347 

orchards and gardens, Mich.911,912 

rape. 89 

rice, W. C. 507 

rye, N. C. 507 

shade trees, U. S. P. A. 804 

sorghum, 1ST. C. 507 

squashes, Fla. 147 

strawberries, Ga. 780 

stored grain, Fla. 610 

tomatoes, Fla. 147 

vegetables, Ark. 417 

water tanks and reservoirs, Iowa. 504 

wheat, IT. C. 507 

Insects and birds, relation to forests. 891 

flowers. 70 

beneficial and injurious. 711 

parasitic, Oreg. 68 

in Hawaiian Islands. 913 

birds, and flowers, calendar. 961 

classification. 418 

defensive and repugnntorial glands. 809 

destructive, control. 711 

economic, A riz. 375 

injurious. 507 

in Alabama. 557 

Connecticut. 418 

England. 148,908,911 

Florida. 1002 

France. 800,1002 

Indiana. 321 

Massachusetts. 140 

Mexico and Japan, U. 

S.D.A. 610 

Minnesota. 144 

We w Hampshire. 321 

Ohio.415,505 

Prussia.. 801 

legislation regarding... 348,507 

repression, TJ. S. I). A. 415 

phosphorescent organs. 09 

pollen distributing. 208 

soale, now..*. 09 


Page. 


Insects, variation. 808 

wintering iu moss. 808 

In spection of fort ilizers. 49 

Conn. State. 389 

Ky. 40 

Me. 707,070 

Md. 212 

Mass. Hatch. 392 

Mich. 880 

N. Y. State.38,212 

N.C. 40 

TVis. 880 

milk . 530 

and moat. 525 

Institutions, educational, government. 558 

International Conference at Clermont-Fer¬ 
rand, TJ. S. D. A. 076 

Congress o t Applied Chemis¬ 
try. 95 

Meteorological Conference in 
Paris, TJ. S. 

D. A. 675 

Congress, re¬ 
port, TJ. S. 

I). A. 755 

Invalids and infants, prepared food for. 330 

food and diet.-. 720 

Iodin for determination of carbonic acid... 801 

normal occurrence in the animal bod} . 254 

Tovi a College, notes. 838 

Station, bulletins.133, 477,48S, 4‘.K), 491, 

495,497,503,318,520,528,531,533 

financial statement. 207 

notes... 838 

report. 267 

Iron as a cause of bluing of cheese. 833 

in ordinary dietaries.... 81 

ore, analyses, Ky. 377 

S. C. 563 

oxid, determination. 286,559,063 

sulphate for chlorosis. 63 

oldium of grapes. 995 

Iropliorua, revision of genus, TJ. S. D. A. 748 

Irrigation- 

Association, State, of Nebraska. 91 

by tile drains, TTis. 734 

effect of rate of percolation of water, 

W'is. 295 

on climate and health. 851 

meadows. 480 

experiments, W. H. 349 

fertilizing. 91 

for apricots. 408 

beans, N. J. 894 

cabbage, "Wis. 689 

cauliflowers, 'Wis. 689 

celery, W.J. 895 

corn, Wis. 733 

eastern agriculturists. 555 

garden crops, W. J. 127,889 

gardens. GOO 

and greenhouses, V. S.D. A. 792 

peppers, W.J. 894 

rice. 307 

small fruits, Hans. 130 

sninach, B.I.*. 783. 


















































































































1090 


experiment station RECORD. 


Pago, 


In igation—Continued. 

for Htr.iwberriea. M3 

Wih. 310,096 

tobacco, Wis...... 30,'i 

tomatoes, Mich. 326 

in California, IT. S-1>. . ** Ml 

Italj and Spam. MO 

Kansas. 31 

Illinois.-*. 31 

Montana . 3L 

measurement of water lor, Mont. 335 

of hillsides.-. 351 

system of Itholms. 633 

Wan Joaquin Valley. 31 

[saria tomicii , attaching bark beetles,Minn. 145 

o«mww, notes, Minn. -. 144 

Island of Jersey, report of official analyst.. 100 

Isobars and their accuracy, U. R. IX A. 075 

high-level, TT R. I). A. 070 

Isosoma hordtiy notes, Can. 300 

Italian millet, notes, N. Me-*. 300 

Ioa arillarit , notes, Wyo.-. 731 

aanthiifolia , notes . 703 

Ivy, Japa nose, Wis. 311 

Jrotlei bovii, notes. 1001 

Jaek bean,analyses, Miss. 520 

cult ure e\iK»rInionts, M iss. 401 

Jamaica tree tomato, culturo experiments, 

Cal. 700 

Japanosoolover, cult ure experiments. 401 

ivy, Wis. 311 

millet, culture experiment s, Vt... 370 

persimmons, varieties, La. 407 

plums m North America, N. V. 

Cornell.50, 313 

wheat grass, culture experiments, 

Cal. 687 

wtnoberry, culture experiments, 

Del. 430 

varieties, La..... 107 

Japirx avbtfirrcmntii, notes, Ky. 008 

Jefferson, Thomas, as a meti urologist, IT. R. 

I). A. Ill 

Jersey halo, culture experiments.. 401 

Cal... 087 

ton yours* rocord.. 731 

Jerusalem artichokes, culture experiments, 

Ark. 402 

culture experiments. 

Cal. 087 

com, culture experiments, Colo 308 

J imps on wood, N. J. 832 

Job’steax grass, analyses, Miss. 520 

Johnson grasH, culture experiments, Old... 687 

liay, digestibility,Miss.... 511 

Joint grass, not es, N. M ex. 300 

Jomtworm, Can. 900 

Juglans calfo mica, not es, U. S. D. A . 230 

cinerea, notes, U. 8. D. A. 230 

nigra, notes, TJ. R. IX A. 230 

regia, notes, IT. S. IX A. 230 

mpestri^ notes,U.S.D A... ..... 230 

Junobeetlos. Mich... 005 

bugs, Ky. 418 

J nnebcrries, vai iot lea, Can. 880 

Juniper berries, poisonous properties. 280 


Page. 


Jute, culture experiments, Miss. 492 

in Bengal. 125 

United States,IT.S.1).A.. 774 

Knlir corn, characteristn a, culture, and 

uses, U. S 1), A. 125 

culture experiments, Cal. G87 

Colo. . ,K)R 
> Kaus .. 215 

Okla.... 070 

uio.il forplgH, ICaiifl.1010,1011 

notes, N. Mcx. 306 

shredded, analyses, Miss. 520 

\ at idles, Ivans. 215 

KaiuIt, analyses, Mass. Hatch. 767 

N. J. 877,006 

S. C. 117,501,584 

as a fertiliser for rye. 224 

for production of isomorphous com 

pounds. 742 

Kajniah,mumitucturoand composition. 029 

Kale, culture experiments, La. 407 

varieties, Ark. 977 

Can. 889 

Kansas Station, bullet ins.48,130, 

213, 215, 403, 522, 531, 1006, 1010 

iinaneinl statement. 175 

notes. 638 

report . 175 

Karyokiuesis m Kquisetum. 957 

Kentucky Station, bulletins. 40, 

01, 00, 121, 130, 231, 300, 
302, 310, 070, 001, 907, 098 

financial statement. 443 

notes. 737 

report. 377,381,301,401, 

402,408, 412, 417, 418, 441, 413 

Kepliir, bacteriology. 993 

chemical examination . 169 

history and preparation.831,1014 

Kerosene as an insecticide. 321 

attachment lor knapsack spray¬ 
ers, U. R. XX A. 414 

for horn lly on cattle, Miss. 505 

Kerosene emulsion - 

for pear psylla, N. V. Cornell. 142 

plum scale, N* V Cornell. U3 

preparation and use. 212 

Me. 210 

Miss. 505 

Kieserllc, analyses, II, l. 563 

King gluten meal, Analyses, Vt. 1004 

Kite experiments at Ran Francisco, U, H. 

IX A. 675 

Weather Bureau, U. 

S.IXA. 475 

flyors, prize for, IT. S. IX A. 076 

Kiteflying, Hciontiflo. 33 

Kit ob, balloons, and clouds, U. S. IX A. 475 

in meteorology. 476 

U.S.D.A. 076 

K^eldahl method for nitrogen.22,194 

Knapsack attachment ior kerosene sprayers* 

U. >S. D. A. 414 

Knot weeds as ornamentals . 986 

Koch test tor tuberculosis, N. J... 924 

Kochui aphglla^ culture. 596 
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Pago. 


Koehia villota, as a fodder plant. 506 

Kodena crtitata , notes, C. S. I). A. 780 

Kohl-rabi, culture experiments, La. 407 

Wash.. 313 

Kola nut, U. S. I). A. 231 

Kvass, manufacture. 521 

Laboratory nimrutus. 378,471,862 

biochemical, handbook. 26 

food, in Nuremberg, report. 530 

for applied chemistry, Yniver- 

sity of Munich... 863 

grinder, new. 862 

manual. 287 

methods of teaching agricul¬ 
ture. 555 

State, at Antwerp, report. 378 

Lab urnnm, varieties. 986 

Lacoaso and tyrosinase in mushrooms, sepa- 

ration... 743 

in fungi. 290 

oxidation of organic compounds by 285 
Lacewing ily destroying pear psyllu, N. Y. 

Cornell. 142 

Lachnostema fuaca, notes, Mich. 905 

sp., notes, Ky. 418 

N. J. 904 

trifitte, notes, Mich. 003 

Lnctanalyt, a new milk tester, Yt. 89 

Lactari it* turpis , notes. 470 

Lactation, variation in milk during, Yt. 1023 

Lactose, determination in human milk.... 103,284 

Lactuca seariota, notes, Wyo. 704 

Ladybirds destroying pear psylla, N. Y. 

Cornell. 142 

plant lice. 507 

notes, Con. 906 

Lambs, anthritis.*- 159 

breeding tests, Wis. 328 

oom and peas for, Wis. 714 

meal v». oats and bran for, "Wis. 714 

dry os. succulent rations for, Wis... 713 

fattening, Minn. 251 

feeding experiments, Mich. 924,1008 

S. Dak. 332 

Wis.714,720 

prolltnble fattening, Minn. 251 

shearing before fattening, Wis. 329 

wheat screenings and oil cuke ra. 

wheat and oil cake for, Minn. 251 

wide oh. narrow grain rations for, 

Minn. 25i 

Lamb’s quarters, eradication, Minn. 234 

Lameness in horses and mules, Ya. 159 

Lamps, incandescent, in electro-horticul¬ 
ture . 268 

Land plaster. (See aUo Gypsum.) 

analyses, R. I. 563 

for alfalfa, Nov. 089 

grapevines. 701 

Lands, faulty, correction. 679 

waste, reclamation in Holland-315,005 

Landscape art. 986 

Laphygm ajragiperda , notes. 606 

longiperda , notes, Fla. 1002 

Larch, acclimation in Belgium. 702 

disease. 63 


Page 


Larch, gall mite. 912 

habitat and distribution. 604 

western, value. 604 

Lard, detection of beef fat in. 668 

Lards, compound, determination of fat in ... 861 

Lai ix oceidentali^ notes. 604 

Laiwa;. hair forming dermal glands. 910 

of (Estrus, life history. 80D 

Triehoptera, protective mimicry. 712 

Lasia s mixtas, notes. 913 

Lathy ms hyloestns. (See Flat pea.) 

Laurel as an insecticide. 321 

Law of equivalence of energy m biology.. 254 

Lawns and grasses, insects affecting. 417 

Lead acetate, effect on milk. 258 

detection in drinking water. 202 

in a sample of Canadian cheese. 720 

Leafage caterpillars. 909 

Leaf beetle, elm, Conn. State. 418 

Mass. Hatch. 418 

Miss. 505 

TJ. S.D. A.415, 804 

remedies, N.J. 904 

grapevine. 1003 

imported elm, Del. 503 

treatment, Mass. 

Hatch. 147 

strawberry, Me. 806 

willow, Midi. 905 

blight of lettuce, Ohio. 990 

rauskmelons, Ohio. 991 

pears, N. Y. State. 608 

strawberries, fin. 786 

N. Y. Cornell. 318 

tomatoes, Del. 499 

Ohio. 991 

borers on sugar cane. 820 

bug, four-lined, Mizra. 146 

N.Y. State. 53 

cells, osmotic pressure. 670 

crumpling of peaches. 239 

curl and plum pockets, N. Y. Cornell. 318 
of Japanese plums, Conn. State. 411 

peaches. 230,898 

Cal. 703 

N. C. 08 

treatment. 801 

strawberries, Mura. 231 

disease of canaigre.. 899 

coffee. 996 

grapes. 608 

folder, grape, Ark. 909 

U. S.D.A. 803 

footed bug, Tex. 801 

galls, studies. 567 

hopper, grapeviue, N.Mex. 611 

of grapes, TJ. R.D A. 803 

maggot of spinach, N. Y. State. 240 

mildews, Ohio. 990 

minor, Ohio. 999 

of cauliflowers, Conn. State.. 418 

mold of tomatoes, Ohio. 991 

perforation of lettuce, Ohio. 990 

roller, apple tree, Minn. 146 

injuring box elder, Mlun. 146 

of strawberries... 69 










































































































1092 


EXPK1UMENT STATION RECORD. 


I'llgC. 


Leaf spot, Can. 

oi chon Ioh, N. Y. State. 140 

currants, Can. 005 

N. Y. State. B3 

t^gplnnts, N. «T. 801 

gooseberries, Can.. 005 

pears.*. 707 

pluitiH, Conn. State. 411 

N. V ... 130 

tomatoes, N.J. 80 i 

violet a, Can. 800 

weevil. 000 

Leather, analyses, Conn. State. 080 

It. 1. 563 

refase, availabilit y of nitrogen in 483 

Loaves, anatomy. 037 

and dowers, colors. 380 

as affected by rainfall. 1205 

food for animals. 151,127 

browning. 03 

dead, removal fi oin forest h. 31 1 

forces (let ennin i ng posi 1 ion. 205 

Jungua disease, activity. (07 

growth,.ind eliloropliyll (unction .. 378 

as ulleetod by eatbon di- 

o\.id ol the air. 1,03 

of sugar beets, trnnsloimotions ... 28 

turgesconoc in motor organs. 108 

variegated, biology. 20 

Lecamuin bitubnculatum, notes. 321 

ceranifex , notes, Can. 000 

coffetr, not oh. 807 

qwreus, notes. 805 

sp., notes, Conn. State. 418 

tilicB , notes, Conn. State. 418 

viride, notes. 807 

Lecaninm scale infesting plum trees, N. Y. 

State. 613 

LernnimuH of California, synopsis of spo- 

cios, Cal... 711 

Lecithin in plants. 108 

Leechee nut, 11. S. T). A... 231 

Leeks, culture e\i>erimentB, La. 407 

Wash. 813 

Legislation affecting colleges and stations, 

IT. H. i>. A. 02 

against plant diseases.012,013 

U.S.D.A. 607 

Legumes, culture by tubercle bacilli. 460 

physiology of root t uberoles.... 740 

Leguminosce, nutrition. iOO 

root tubercles... 380 

sensitive organs.. 204 

Leguminous plants, assimilation of nitro¬ 
gen . 867 

assimilntory organs.. 567 

poisonous. 885 

seed, relation between weight 

and composition. 58 

Lemons, California, analyses, Cal. 691 

culture. 985 

Lentils, culture experiments, "Wash. 313 

Zepidiota sqitamulata, notes... 900 

Lepidoptera and Trichoptera, similarity of 

nests and cases. 712 

evolution. 808,011 


Pago. 


Lopldoptem, North American. 014 

silk producing. OH 

htpiuta mammtvtonms, notes. 071 

Ltptmtubia tihuttata, notes, Minn . 140 

Inpfotjlowtnn alalia nicnw, notes. 071 

Ltytotfloasub phiflloput, notes, Kin. 1002 

r P«^. 801 

Inptobphtrria pliau < lot ton , notes. S67 

Meehan, notes. 237 

Ijcptothifrium point, not oh. 112 

Lett uce, cult lire «\pt runexits, La . 407 

Wash. 313 

downy mildew, Ohio. 090 

forcing, Conn. Slate. 405 

leaf blight, Ohio. 900 

perforation, Ohio. 990 

prickly, notes. 703 

Wyo. 704 

rot, Ohio. 990 

showy, notes. 703 

8tibirrig.ition, Ohio. 48 

varieties, Ark. 977 

Can. 888,889 

Mich. 2*25 

Vt\ . 790 

Levcanut unipwteta, notes, Ky.. 67 

N. IT. 608 

N. V. State.... 609 

Ohio. 998 

Lnvtilosc, determination... 460 

Idcoi ice i oot s, analyses, Cal. 702 

Liloaud health as rclut (site the atmosphere. 964 

Light and gravity, phy Biological oilect. 1014 

tumperat nre, eil'ect on turgor.... 471 

effect ou cell division of yeasts. 670 

development of fungi. 955 

dorsiveutral organs. 867 

Lightning, effect on trees. 891 

dashes by pairs, U. 8.1). A. Ill 

photographing by daylight, If. 

£. I). A.. 110 

protection against, XT. M. I>. A.. 84 

rod, sclent. Hie. 110 

Llgnitlcd membranes, st mUes. 471 

Lilies, water, culture. 986 

litUmn lutrrMl ns a/looted by electric light. 084 

ft poet turn »t, not oh. 986 

Lily disease. 507 

Lima boons, culture, NT Y. Cornell. 129 

experiments, La. 407 

Wash.. 31$ 

varieties, Ark. 977 

N. Y. Cornell. 128 

Pa. 790 

Utah. 701 

Zimax oamp'tfrb, notes, Ohio. 506 

air slacked, analyses, It. 1. 563 

Lime, analyses... 485 

and phosphoric acid in tho develop¬ 
ment of animals. 821 

Bulphur lor gross mildew, N. G. 307 

determination.202,286 

in arable soils. 113 

effect on acid soils, It. 1. 584 

clover, It. T. 595 

I lupines... 596 
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Page. 


Lime, effect on slag. 384 

for turnip club root, X. J. 893 

from beet-sugar factories, pot experi¬ 
ments . 39 

importance in agriculture. 999 

injurious ellect on lupines. 491 

refuse, analyses, Cal. 082* 

Pa..*. 708 

resources of tbo soil as affected by 
muriate of potash, Mass, llateli... 114 

Limekiln ashes, analyses, U. 1. 503 

Vt. 41 

Limes, California, analyses, Cal. 092 

Limestone, analyses. 485 

Ky. 377 

analysis methods. 953 

determination of magnesia in. - 25 

Liming experiments, It. I. 580 

studies.110,300 

Lina lap panic a, notes, Mich. 905 

Linseed cake, analj ses. 153 

oil, examination. 502 

meal, analyses, Conn. State. 420 

Mass. Hatch. 117 

Vt. 1004 

AVis. 712 

comparative feeding value, 

Minn. 615 

digestibility, Minn. 615 

AVis. 713 

vs. com meal and vrhe.it bran 

for milch cows, Wis .... 335 

gluten meal for beef cat¬ 
tle, Ohio. 77 

Liparis ohrysorrhca, notes. 809 

dispar, notes. 807,809 

monacha, notes. 711 

Lipases, nonidentity. 054 

Lipopfera cervi, notes. 909 

Liquid fertilizer, analyses, Mass. Hatch- 117 

Liquids, apparatus for maintaining con- 

stunt level. 26 

determination of speoiile gravity. 861 

Litter treated with sulphuric acid. 928 

use of peat as. 720 

Live stock associations of Ontario. 332 

Loblolly pine, l r . S. D. A. 135 

Lockjaw in horses, Del. 523 

Locust, pellucid, Minn. 145 

t wo-striped, M inn.-. 145 

Locusts as propagators of disease. 912 

in Buenos Ayres. 807 

migratory, Minn. 145 

notes, Mloh. 905 

remedies. 007 

Loganberry, analyses, Cal. 691 

culture experiments, Cal. 700 

notes, Minn. 231 

LoUttmperenne, analyses, Tenn. 810 

Loudon purple- 

analyses, X. H. 416 

and Paris green for bagworm, Ark. 909 

May beetles, N. H . 1003 

Long-leaf pine, IT. S. D. A... 135 

nosed ox louse, remedies. Me.— 806 

ranee forecasts, U. S. D. A. 475 


Page. 

Long-range seasonal predictions for Oregon, 


TJ, S. I). A. 670 

Lophyrus pint, notes.711,011 

Lotus tetragunolobus, notes, Cal. 687 

Louisiana College, notes. 268 

Stations, bulletins. 42, 

220,407,623,707.808,056 
financial statement.... 92 

note*,. 268 

reports.92 382 

Louse, biting, of cattle, Me. 8UC 

Low amaranth, notes, AVyo. 795 

areas of Pacific Coast, U. S. D. A. 076 

Lowlands, cold air in, U. S. D. A. 207 

Loxostege stricticalis , notes, N. Mex. 611 

Imbrication, lecture-room experiments. 556 

Lucit'erase of animals and plants. 377 

Lncium, chemistry. 667 

Luff a eylindrica, analyses. Miss. 520 

Lumpy jaw,U. S. D. A. 626 

Luna moth, growth of wings. 809 

Lungs, nodes in. 524 

of horses, translnoent tnliercles. 169 

Lupines as affected by lime. 491,590 

culture experiments. 596 

for green manuring.118,969 

Lupinus alb i/s, alkaloids. 470,670 

culture. 596 

angust\foliit8, alkaloids. 470,670 

cruckshanl'ii , culture. 596 

mutabilis, culture. 596 

nanus, culture. 596 

Lycopersicmn esculentum , notes. 408 

Lycopsis arvensis, notes, X. J. 892 

Lyctus striatus , notes, Ohio. 505 

Lycurus phalaroides , notes, X. Mex. 306 

Lyda rufipes , n. sp., S. Dak. 802 

Lysol as a fungicide. Can. 898 

Macadam ia terni/oHa, notes, IT. S. D. A. 231 

Machinery, agricultural, tests. 92,352 

in Denmark. 92 

Machines, milking. 732.834 

Macrobasis unieolor , notes, Mich. 905 

Minn. 146 

Macrodactylus subspinoswt, notos,TJ.S.D.A. 803 

Macrosporiiun solani , notes.407 

Maggot, carnation. 898 

onion, X. Y. Cornell. 320 

root, of cabbage, X. Y. Cornril. 320 

wheat stem, Minn. 146 

S. Dak. 802 

Magnesia, determination in limestone. 25 

Magnesium pyrophosphate, determina¬ 
tion....... 192 

Maine Station, bulletins 40,48,172,231,237,240,970 

notes. 176,444 

report. 748,757, 

767,773,778,780,782,783, 790, 
792,800, 805,811,821,825, 836 
Maize. {See also Corn.) 

carbohydrates, U. S. D. A. 664 

crossing with toosinte. 563 

germ cake, analyses. 821 

feed, analyses, A r t. 164 

relations Iwtween different parts of plant 

and yield of grain. 486 
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Maize—Con tinned. 

yield and tune of rimming of different 

varieties . 214 

Mala oh r a ca pit at a, as a fiber plant. 125 

chemical at utiles. <187 

Ma Indio du eoil, ex I irpai ion, U. H. I) A. 020 

Mullein for diagnosing glanders, Ark. 525 

Del. 525 

Vi. 85 

Mallophnga i>arasitie on birds. 410 

Malt, chemist! y and physiology. 400 

determination of diast.itie power . 198,459 

estimation of sugai in. 460 

proteids, Conn. State. 209 

sprouts, analyses, Conn. Storrs. 426 

Mamestm brasiica*, notes. 809 

picta, notes, Tty. 418 

Minn. UG 

wniycra, notes, Ivy. 66 

wbjunota, notes, M ieb. 241,905 

Mangel wiirzels.cultureoxpontnonts, Ark - 402 

Minn. 223 

in ISngland. 075 

varieties, Tan.. 8S‘>,972,073 

Mamillarie, anatomy. 070 

Mammals of Ibo Distnet of ('olmubia. 473 

Man, metabolism experiments. 242 

Manganese, determination in presence of 

phosphoric iu*id. 2sC 

Manual of apiculture, TJ. S. 1). A. M3 

botany. 201 

phj Biological cli< niistry ami 

pathology. 743 

Manure, (tiee also Barnyard manure.) 

conservation. 485 

effect on soil temperature. 200 

standi content of potatoes_ 223 

from animals fed on linseed meal, 

Minn. 575 

goat, analyses. 153 

bon, analyses, Mass. IIat< li. 117 

loss of nitrogen .. 082 

preservation. 584,750 

use. 909 

Manuring experiments. 581 

in Staffordshire..-. 584 

bay.*. 500 

light Hoils. 485 

cotton. 401 

meadow h. 207 

orchards. 408 

l>iuaapploH. 49$ 

residual effect on corn, Tnd. 302 

studies.--. 299 

winter grains. 590 

Manures, a grieultural. 116 

concentrated, injurious e fleets ... 767 

tobacco. 688 

Maple leaf lonse, XJ. S. D. A. 415 

pseudooooous, Mass. Hatch. 147 

3ST.«T. 904 

sap, composition, N.H. 348 

scale, cottony, Minn .. 140 

silver, notes. 314 

N.Dak. 604 

tree borer, Minn. 140 


Page. 

Maple trees, deep and shallow tapping, 


N.II. 348 

variation in. 794 

Marasnuuv saerhati, notes. 237 

Margarine, recognition by admixtures of 

starch. 7 J 2 

Ala >•(((( rntfci vit I urn, notes. 70 f loot 

Maraarmiia In/allnnU', notes, Kin. 1002 

vitiilalhi notes, Kin. 1002 

Margined blister beetle, Ky. 1,10 

Marl, analyses. 4^5 

Miss. 182 

N «r. 006 

. 768 

Win. 208 

nndmarbng. 584,969 

Marsh elder, notes. 703 

lands, drainage experiments, Wis .■ 732 

8 wed lsli, cult uro. 297 

Marshes, cultivation. 482 

of Norway, utilization. 906 

pent, reclamation. 298 

Manonia populi, notes. 899 

Maryland Station, bulletins. 212, 


216,391,112,702,704,1004 
financial statement.. 113,1033 
repoi Is . .... 382, M3,904,1033 


Massachusetts Hatch Station— 

bulletins. 110 , 111 , 117. 134, 

140,146, 148, 207, 293,392,440,021,767,962, 961 

report. 381, 

385, 392, 393, 397, 399, 402, 400, 400, 418, 421, 

423, 424, 120, 427, 428, 429, 432, 437, 412, 413 

notes.91,638 

May booties, remedies. 70 

N.C. 08 

hugs, notes. 1002 

Meadow fescue, culture experiments. 401 

grass, rough stalked. 401 

lark, loud habits, IT. S. I). A. 751 

oat grass, anal.\ ses, Miss ... 520 

Meadows as affected by Irrigation. 480 

fertilizer oxjiorlmontH. 308,775 

M ass. 

Hatch 402 

Insects utVecting. 507,1002 

irrigated, manuring...*. 215 

lime supply. 537 

manuring.„.215,307 

sewage water for. 40 

wornout, 11 eat men t... 088 

Meal snout moth, notes, Kin. 610 

remedies, Mieh. 241 

worm, remedies, Mich. 241 

Moaly bugs, notes. 609 

Minn.*. 146 

Measuring flask. 378 

worm, Vt. 69 

Meat and meat products, purchase. 720 

consumption of the German Km pin* 3014 

distribution of nitrogen in. 619 

dry-picklod, analyses. 330 

fat in. 713 


importation, TT. 8. P. A. 626 

inspection hanfllwok. 924 

in Bulgaria. 1014 
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Page. 


Meat meal, analyses, "Wis. 719 

products, determination of starcli in.. 199 

trade of Australia, IT. M. I). A. 026 

tuberculous, investigations. 81,157 

Meats, canned, analysis. 197 

Mechanic arts, education in. 558 

in the schools of the South.. 558 

Mechanical tissue, as aft'cete^by fruit bear¬ 
ing. 745 

Media, crystal formation in. 475 

Medic, bur, notes. 689 

Medicago turbinata, analyses, Cal. 714 

notes, Cal. 087 

Mediterranean flour moth. 417 

Fla. 610 

remedies, Mich.. 241 

Medlars, varieties, Can. 889 

Megacliilo, a leaf-cutting species. 808 

Megalopyg* orispata , notes. 911 

Melampsora tremidcc, transformations. 108 

Melanoplus atlantis, notes, Mich. 905 

Minn. 145 

bivattatus, notes, Mich. 905 

Minn. 145 

Ohio. 998 

femur-','vbrum, notes, Mich. 905 

Melanose of oranges.... 318 

Melunotus communis , notes, X. Y. Cornell.. 143 

Melasoma scripta , notes, IT. S. B. A. 415 

Meliolafuni erect, notes. 071 

Melilotus officinalis, notes. 807 

parviflara, notes. 234 

Melon disease, new, Conn. State. 411 

louse, remedies, Okla. 613 

plant louse, remedies, X. J. 905 

Melons, insects affecting, Fla. 147 

new fungus disease. 141 

Melohmtha vulgaris, notes. 507,610,909,1002 

Menthol vapor, germicidal power, Bel. 523 

Mephitis mephitica, notes, Ky. 998 

Merodon equestris , notes. 1001 

narcissi , notes...- 507 

Meromyza aviericana, notes, Minn. 130 

H. Dak. 802 

Mervlius lacrymans, injuring woodwork... 500 

MesphUus germanica , analyses. f>5 

Mesquite beans, analyses, X. Mex. 331 

grasses, notes, IT. H. D. A. 780 

notes, N.Mcv. 306 

Metabolism as affected by spraying. 157 

experiments. 821 

with dogs. 70,71,149,150 

horses. 350 

man. 242 

of man as influenced hy mineral 

waters. 521 

protein as influenced by 

muscular work. 149 

pathology. 332 

physiology. 821 

Metals, alkali metric determination. 607 

Meteorological Congress of Clermont-Fer¬ 
rand . 476 

observations at Camden, 

Ark.. 382 


MUnster 476 


Page. 

Meteorological observations in France... 675 
Island of 
Mauri¬ 
tius.... 676 


Meteorology, Ariz. 

Ark. 

Cnl. 

Con. 

Conn. Starrs 
Bel. 


Italy. 676 

Scotland. Ill 

. 753 

. 382 

. 674,675 

. 870 

. 381 

. 476 


Ky. 381 

Md. 382,964 

Mass. Hatch... 110,207,293,902,964 

Mich. 870 

Minn.2'>7,476 

Xebr . 964 

X. H. 352 


X.Y. State. 567 

X.C. 31,34,208,293 937 

Ohio. 293,062 

Okla. 063 

Pa. 751 

It. 1. 567 

S. Dak. 293 

XT. S.B.A. 961 

Utah. 963 

Va. 208 


Wyo. 32,293,964,1034 

abstracts of articles_29,309,200, 

292, 381,474,567, GU 733,868,901 
instrumental, historical 

sketch, IT. 8. B. A. 755 

in the public schools, U. S. 

D. A.-. Ill 

of the Italian Mountains, TT. S. 

D. A. 755 

recent publications, U. S. D. A 207 

use of kites in, U. S. B. A. 676 

Methyl orange as an indicator. 860 

Mexican bees, new species. 711 

climatological (lata, IT. S. £>. A.... 207, 
475,073,676 

cotton-boll weevil, U. S. B. A. 012 

Michigan College, notes. 638 

Station, bulletins.184,216,225,241, 

584,625, 630,1007,3008,1011 
notes. 354 


report 866,870,882,883,885,889, 
900,905,919,924,930, 931.937 


Mice, destruction by bacteria. 473 

Microchemical investigation. 471 

Micrococcus rtelacovriantts, notes. 994 

lard a rius, notes. 909 

Microorganisms ns affected by ammonium 

salts. 868 

in culture offorage plants. 975 

Microscope, horizontal. 109 

Mildew of cotiee. 996 

cucumbers, H.J. 895 

grapes, treatment. 63,141,898,996 

gross lands, X.C. 307 

hops. 507 

onions, Yt. 994 

peaches. treatment. 801 
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Pago. 

Mildew of roses, Can. 

treatment. COO 

powdery, Can. 099 

Milk, acidimetor tests. 4 41 

acidity, boracic arid for. - *. 400 

determination . MC 

Wis. 

albuminoids, precipitation by heat mg 929 

analyses.-.ICO, 28(5 

Mass. Hatch. ^3 

N. 11. 317 

and cream, pasteurization, Wis. 722 

meat, inspection. 020 

apparatus i or pasteurizing. 4 11 

as affected by age of cow, Wis. 330 

load acetate. 208 


tuberculin, tT. S. D. A. - 931 

work. 4*1 

food for infants . 719 

bitter. 930 

boiled, detection. 20 

camel’s, convjiosition. 732 

studios... 17 i 

cleanliness ill handling, N. Dak. 109 

composition and 3 hid as affected by 

fatigue, Vt. 815 

ns »floe ted by food... 939,101(5 

condensed, diluting. 035 

control m Germany. 03(5 

cow’s, as affected by rennot. 1032 

cream, and skim milk, relative com¬ 
position. 827 

curdled, determination of specific 

gravity...... 466 

curdling as affected by ronnot. 174 

during thunderstorms. 031 

with cheese rennet. 631 

DaniHli, composit ion. 207 

detection of formalin in. 200 

formic aldehyde in. 378 

formol in. 459 

determination of boric acid in. 537 

casein I 11 . 861 

flit in. 742 

formic alde¬ 
hyde ill... 562,6(57 
nitrogen in... 22 

digestion. 821 

dissemination of disease by.. 439 

examination. 8675 

facts about, U.S.D, A. 438 

fat, os affected by food.. 86,256 

temperature, Mass. 

Hatch. 432 

related to cheese, Wis. 728 

globules, Wis. 337 

flow as affected by tuberculin tests.. 933 

fraud. Conn. State. 436 

goat’s, for children. 537 

human, artificial. 441 

determination of lactose m. 105,284 

in relation to health and disease. 933 

inspection. 536 

investigation, methods.. 174 

keeping quality as affected by hao- 

4uuJn ITTl. OJA 


Pago. 

Milk, loss in dry matt or by souring. 732 

natural acidity. 441 

new method of < omlonsmg. 1032 

of indi\ ideal eows, testing. 834 

tuberculous animals . 258 

Wis. 334 


pasteurization. 437,til 

» M leh. ($30 

]Mstouri/ed and sterilized, digesti¬ 
bility. 719 

vi Hieiili/ed. 89 

pasteurizing appmatus. 854 

payment for, on basis of quality. 533 

poptom/iug bacteria. 4ii 

phosphates. 1032 

poisonous action of peptonizing bac¬ 
teria. 536 

preservat ion. 561,562 

preservatives,tests, Iowa. 531 

production as a breed characteristic. 634 
production as aflocted by- 

drought, N. V. State. 825 

OKcrciso.. 254 

futigue, Wis. 337 

nut 1 illvo ratio, Pa. 823 

quantity of food, Pn. 822 

tcmpei at lire of Ktahlc, Mass. 

Hatch. 432 

work. 536 

production, comparison of bremls foi, 

N. Y. St^o. 034 

hygiene. 347 

variation, Wis. 336 

raw and cooked... 441 

records and t est s, N. C..... 933 

reduction of casein in. 033 

registering scales. 175 

rogubitlon of sale. 1032 

samples, preservation and analysis... 441 

sampling, Del. 829 

tubes ICy. 441 

separation of casein from, Wis. 725 

sickness, Ind. 335 

sodium bicarbonate in. 562 

solids,relat ion to> leld of cheese, Wis. 726 

specific gravity and solids, Wis. 721 

spoutaneouH souring. 259 

sterilized, for infants........... 339 

nutritive value... 719 

sterilizing. 411 

St. Petersburg, bacteriology. 265 

supplies and dairying, sanitary as¬ 
pects. 732 

sugar content of milk, determination. 200 

tost, liaboock method, Wash. 3t7 

comparison 0 f methods. 199,537 

Gerber method. 89 

new method, Vt. 89 

testing, N, C. 933 

in creameries, Del. 531 

tnhercle bacilli in. 169,929 

tuberculous, infoetiousnoss. 928 

Wis. 334 

variation during period of lactation, 

Vt. 1023 

t. a. .1.1_1... n. a Aft 
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I‘ago. 

Milk, a egotable, analyses. 5116 

j ield of A leaner cow s. 440 

Eauf Frisian hcids. 721 

Oldenbergei cows. 410 

Milium, last ami alow. 1022 

influence on bacteria content of 

milk. 100 

machine, Do Laval.*. 441 

Thistle. 420,441 

machines, description... 732,824 

Military bread, analyses. 521 

Mihuui maltijlonnn, notes, Cal. . .. 687 

Mill motli, notes. 01)0 

■waste, analyses. 485 

Millet, culture experiments. 125,401 

Mich. 885 

digestion by hens. 718 

insects affecting, N". 0. 507 

Italian, notes, JSf. Mex. 306 

pearl, notes, IT. Mex. 300 

seed, analyses, S. 0. 561,023 

smut, hot-water treatment. 706 

varieties, Mass. Hatch. 400 

wild hay, analyses, Teim. 810 

Millo maize, analyses, N. Mex. 331 

culture experiments, Colo. 308 

notes, H. Mex. 300 

stover, analyses,H. Mex,-..... 331 

white, analyses, Oil. 688 

yellow, culture experiments, 

Mass. Hateli. 400 

Mills grape. 231 

Mimicry of insects.419,712 

Mimosa pudica, movement of leaves in dark¬ 
ness . 748 

Mineral constituents of muscular tissue... 149 

matter In food of domestic animals 821 

phosphates, Conn. State. 389 

analyses, 17. J... *. 877 

S.C. 584 

springs, Swiss, bacteriological in- 

vestigat i< ms... 298 

waters, analyses, Ky. 377 

Miss. 482 

S.0. 574 

influence on metabolism of 

men. 521 

Minerals, analyses, S. 0.-. 561 

Minnesota College, notes. 628 

Station, bulletins.. 114,207, 

219,222,223,223,231,234,237, 
230, 240, 246,251,575,586,615 

notes. 638 

report. *70, 

482, 490, 491, 402, 496, 498, 
499, 500, 507, 520, 521, 537 

M isslssippl College, notes. 268 

fungi, new species, U. S. H. A.. 749 

Station, bulletins. 134,749 

financial statement... 937 

notes. 268,938 

reports. 476,482, 

484,487,490,401,492,497,504, 
507, 510, 520,525,526,537,937 
Missouri Station, bulletins. 140, 


213.216,969,970,973 


Pago. 


Missouri Station, notes. 737 

Mistletoe disease ol blackberries, N. Y., 


host plants. 749 

Mixed border, effective associations in. 986 

feed, analyses, Yt. 1004 

Moelvime birds, stomach contents, U. S. D. A 750 

Modification and variation. 290 

Modiola dennnbens, anal.\ ses. Cal. 714 

Moisture of the soil, conservation. 386 

1T.Y. Cor¬ 
nell.... 477 

M classes, analyses, Ark. 442 

as a feeding stuff. 246,519,821,1014 

feed, analyses. 246 

sugar in. 878 

for preservation of blood. 537 

sheep... 621 

utilization. 719 

Mold ferments of starch. 960 

fungi, comixmition. 807 

temperature limits. 290 

Molds as affected by temperature and food. 671 

decomposition of fat by. 515 

toxic properties, Ark. 524 

Mole cricket, notes. 911 

Molybdie method for phosphoric acid. 100 

Monarthrum fasciatmn , notes, Mich. 905 

Monilia fructigena, notes. 898 

Can. 999 

Monocesta cor nit , notes, Miss. 505 

Monocotyledons and dicotyledons, diver¬ 
gence . 204 

nuclear division. 957 

Monomethyleno-saccharic acid. 285 

Monosacclmrids, decomposition by alkalies, 285 

Monotropa hypopitliy *, glucosld in..... 29 

Monsoon region, Indian, upper air currents 

17. B. T>. A. 676 

Montana Station, bulletins... 121,137,588,606,935 

notes... 268 

Moon, action on the atmosphere. 31 

Moor culture in Bavaria... 757 

soils, studies... 537 

Morphology of appendices of the or ihopteran 

midgut. 910 

conifer cones. 471 

yeasts. 473 

Morticretta sp., structure of fundamental 

protoplasm. 560 

Morns alba, notes, 'Win. 314 

Mosquito bites, immunity. 911 

Moaqnitoes, remedies, U. & D. A.-. 64 

Yt. 68 

Moss and lichens on trees, treatment, Cal.. 706 

insects wintering in. 808 

litter, analyses, Can. 880 

Moths and butterflies, color and color pat¬ 
terns . 910 

Mountain laurel, IT. «T. 892 

Mouse, coccidium from. . . 159 

Muck, analyses, Can. 880 

Conn. State. 389 

Mass. Hatch. 757 

H. H. 300 

B. I. 663 
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Page. 

Muck, analyses, Vt.41,U70 

Mucor prolifer us, n. sp., notes. t7U 

stolon ijer, analyses. fifi7 

Mud, analyses, (’an. **80 

Muhlenberg ia Mexican a, analyses, Tenn.... H10 

teacama, notes, N.TVIo\. 300 

Mulbocries, varieties, Pan. 8«0 

Mi(‘li. 13* 

Mulberry disease.318, 995 

trees, baetoriosis. .. HOI 

Mulching cucumbers, N. J. **80 

eggplants, N.tT.886,895 

experiments, Cal. 

for prevention of tomato rot, 

"W. Ya. 223 

poplars, N. J . 886 

Mules, colic, S. C. 84 

distemper, S. 0. 623 

Jtfitlgediiun pulchellmii , notes. 708 

Mummy field peas culture experiments. 

Muss. Ilnteli. 400 

Murgantia hivtrhnica, notes, Ky. 418 

Ohio.005,000 

Mui into of potash- 

action on lime of the soil, Mass. Hatch. 114 

analyses, Conn. State.. 380 

Mass, natch. 302,767 

N. ,T. 877, 966 

ra. 70 « 

It. 1. 503 

S.C. 561, 581 

for crimson clover, Del. 400 

vs. sulphate of potash for potatoes, Mass. 

Hatch. 300 

Musca domestica , notes. 00!) 

Muscardine disease of chinch bugs, Ohio... 008 

Muse idle of Prance. 712 

Muscle plasma, protein compounds. 619 

Muscular action, chemical processes in¬ 
volved . 150 

physiology. 821 

energy and protein of the food.. 150 

respiration. 151 

expenditure. 156 

in fimtlng man. 156 

internal expenditure.... 150 

tissue, mineral constituents. 149 

work, influence on metabolism 

of protein. 149 

Museum specimens, preservation. 473 

Mushrooms, analyses, N.Y. State. 600 

analysis of air by. 071 

culture... 400 

edible and poisonous. 407,406 

Ala. Cot 

* lege ... 886 

notes. 888 

separation of laccase and tyro¬ 
sinase in. 743 

tyrosin in. 470 

Muskmelons, analyses. 54 

culture experiments, W ash... 313 

varieties, Can. 889 

TJ+ah. 791 

Mustard as an insecticide. 321 

ball. notes.*... 703 


Png* 

M i mi uni, effect on pancreatic digestion_ 151 

for wlrow onus. 807 

oil, determination in feeding 

stalls. 203,378 

tumbling, Can. 802 

> ellow, eradieal ion, M inn. 231 

Musts, compositionand classification,(’ill . 081 

refrigeration. 318 

Mutton sheep, French. 157 

Mycology, technical, handbook. 808 

cromycetes, new species... 380 

Mymiwologicnl notes. yio 

Mptilaspis porno nun, notes. CO 

Cun. 090 

Myxogrtsters of Maine. 100,671 

Myxomycotos, biology. 108,380 

new genus. 007 

of Miami Valley, Ohio. 291 

Narcissus lly. 507,1001 

N'areismrti hovsjhddii, notes. 1)86 

Natal red fop, culture experiments. 401 

“ Natural Plant Pood,” analyses,N .Y.State. 766 

Ohio. 575 
Pa... 768 


Nebraska Station,bulletins... 220,292,064 

financial statement. 1033 


reports. 267,1033 

N oof arinos, varieties, Can. 889 

Hu. 407 

Mich. 131 

Neetria cinnabanna , on currant canes. 607 

Needle grasses, notes, 0. S. 1). A. 781 

Xcfltmlo <frerohito,no1e8,N.I)ak. 001 

Nemiitimo of North America, revision of 

genera and species, IT. S. D. A. 148 

Nematode affect ions, Tex. 801 

disease of coflee. 006 

worms, N. C. 68 

Nematodes of boots, repression. 63,500,012 

remedies, Ohio. 900 

XcmatuH ribesii, notes, Can. 999 

ventiicositft, notes, Ky .. 418 

Minn. 14G 

Vt. C9 

Nemobius, North American species. 808 

Nep helium Itippamm , notes, U. S. I>. A. 231 

lit chi, notes, II. S. II. A. 231 

Nepholodc* miniantt, notes, Ky. 60 

N ephoscope, Improved, IT. S. 1). A. 207 

Neslia pan icuhtta, notes. 703 

Neulmus Experiment Station for Poisto 

Culture, report. 075 

Nevada Station, bulletins. 67,224,625 

financial statement. 836 

reports. 080,736,781,836 

“ Now process” Taris green, analyses, Mass. 

Hatch. 141 

New Hampshire College, notes. 444 


Station, bulletins .. 318,321,333, 
347, 349, 332, 414, 416, 
586, 608,613,1003, 1033 
financial state* 


ment. 1033 

notes. 444 

report..298,300,318, 


321.331.347.348 352 
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New Jersey Stations, bulletins.115, 

127,413,000,1015 

report. 877, 

880,881,883,884,885, 880, 
887,888,802,003, 021, 037 

New Mexico Station, bulletins_ 57,300,331,611 

report. 207 

New Y ork < hmoll Station— i 

bulletins. 50,0 4,87, 

111, 128,130,131,135,137,142,143,140, 
226, 311, 421, 470, 477, 405, 700, 802 

financial statement. 353 

notes. 444,038 

report. 307,313,314,318,320,335,347, 353 

New York Cornell University, notes. 038 

plum scale, Can. 906 

slug caterpillars. 711 

State Station,bulletins.... 38,52,130^ 
160,212,222, 234,238,' 
240,706, 786, 810,825 
report.... 560, 567,573, 
582,600, 601,002, 
608,613, 619, 623, 
020, 634, 635,036 


Nieotin in t obaceo, N. 0. 221 

Va. 307 

Night soil. 880 

Nile cultivation ami nitrates. 881 

Niter earth, analyses, Ky. 377 

Nitragin, inoeulation experiments. 805 

.. 108 

Nitrate deposit in South Africa. 485 

destroying bacteria. 391 

formation, chemistry.. 682 

of Chile, origin. 485 

potash from tobacco extracts, 

analyses, N.J. 006 

soda, analyses. 485 

Conn. State. 389 

Mass. Hatch. 767 

N. J. 877,906 

It. 1. 563 

for cel worms. 801 

tomatoes, Del. 4*.)3 

injurious effect. 391,881,969 

r*. nitrate of potash for 

sugar beets. 777 

sulphate of ammonia os 

a fertilizer. 39 

sulphate of ammonia 

forcubbagos. 600 

sulphate of ammonia 

for sugar beets. 685 

Nitrates, determination. GQ3 

formation. 574 

in germiiuitin g plants. 27 

cultivated soil, reduction. 870 

plants, determination. 105 

potable water. 37 

production in fallow soil. 574 

Nitric acid, detection in wines. 562 

ferment. 959 

nitrogen, washing apparatus for. 26 

Nitrification in soils. 569,871 

microbiology. 391 

Nitrifying organisms. 672 


Page. 


Nitrites in the air. 385 

new reagent for determining. 377 

Nitrogen, ammoniacal, assimilation by 

plants. 386 

ami minoial makers in a peach 

crop, Conn. State. 406 

content of soil vttWt on ratio 

l>e tu ecu gi am ami st raw. 781 

cost, Conn State . 115 

determination. 99,274 

K|el<lahl method 22,194 

distribution in meat . 619 

eflect on root formation. 564 

equilibrium. 70.254 

fertilizer, loss, Conn. State. 388 

fixation by root tubercles of 

legumes. 381 

free, assimilation by- 

fungi . 29 

legumes. 867 

the cotton plant. 27 

free, extract of feeding stuffs. 639,641 

plants. 641 

gas, oxidation. 054 

in barnyard manure, preserva- 

vation. 873 

guano, determination. 22,741 

hoar frost, U.S. O. A. 675, 676 

leu tlier refuse, availability.. 483 

milk, determination. 22 

rain water, Miss. 482 

soils, conservation by eat< U 

crops. 126 

soils, conservation by catch 

crops, Cal. 670 

soils, transformation. 385 

urino, determination. 22 

loss iu manure. 682,700 

sterilized soil. 478 

metabolism in the animal body. 321, 

616 

nitric, assimilation by plants .. 386 

of ditloront green manuring 

plants. 758 

orgiuiio, availability in fertil¬ 
izers, Conn. State. 387 

quest ion, hi miles. 29 

requirements of barley. 780 

Nitrogenous compounds, formations plants 609 
con sti t uent s of sugar-beet j u ice 970 

fertilizers for barley and oats, 

Cal. <WW 

organic substances, decomposi¬ 
tion . 873 

Noctua licamecti notes, Ky. 00 

cUititfebtinu, notes, TCy... 60 

Mich. 241 

N.Y. Cornell.... 03 

jiamcomis, notes. 711 

genista p, notes. 711 

vestigialix, notes. 69 

Nodes in the lnngs. 521 

North American Fauna, V. S. D. A. 900,981 

Grannneio, anatomy. 380 

Hyphomycetes,rearrange¬ 
ment . 380 
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North Aini'i h «m Orthoptera.-. 100ii 

sooly fid booties, synony my 1002 
North Carolina Station- 

bulletins .34, 10,60,08,91, 208, 221 20 5, 

IJOO, 802 , 807,2r>l J 507,521,525, 089,120,970 


financial statement. 987 

meteorological report. 91 

notes. 954 

report.870,937 

North Dakota College, notes. 854 

Station, bulletins. 100, 

175,214, 572,604 
financial st atement. 207 

notes. 354 

report. 267 

North Lomsiaim, geology, La.. 382 

Northern June bug, Ky. 418 

coin root worm, 111. 502 

Norway pine, notes. 314 

Nor’westeis of Canterbury, IT. S. 1). A. Ill 

Note taking m experimental bortieulture.. 556 

Nuclear and cell division in asei. 957 

Spbaeollariat ea» 957 
division and 1 ruitmg m Jtasid• obolus 

ra nor mu . 957 

of Fueus. 957 

m Ohara ft ay Mi* . 957 

dicotyledons and mono¬ 
cotyledons. 957 

7Iem< r or alii s fnlra .... 957 

plants. 957 

phenomena, st udies. 205 

Nucleus, divibion in plant cell. 470 

studios. 867 

Nursery book. 002 

Nut culture in United States, U. S. D. A - 229 

Nutrients of food and tlielr uses in the body, 

IT. R. D. A. 329 

Nutriotone, analyses, N.II. 931 

as a {ceding stud*, Vt... 72 

Nutrition and \ egetnrinn cookery. 1011 

importuneo of salts in. 537 

of Insectivorous plants. 504 

Loguminos«e. 109 

man in health and disease.... 331 

plants. 957 

Nutritive ratio, effect on milk and butter 

production, Pa. 823 

value ol* sterilized milk..... 719 

Nuts, bleaching by dipping, (Jal. 788 

food value, Cal. 788 

growing for food. 980 

Nyoterlbidm, host animals. 613 

Nyss>a sylvatiea, notes. 004 

Nysson inhabiting America north of 

Mexico. 712 

Oak, burr, N. Dak. 004 

nuts, U. S. D. A. 231 

scale, remedies. 805 

Conn. State. 418 

OakB for ornamental purposes. 314 

Insects affecting. 70 

Oat and pea fodder, digestibility, Conn. 

Storrs...... 423 

feed, analyses, Mans. Hatch. 426 

N.H. 831 


Paga 


Oat feed, analy sos, Tenn. 810 

glass, meadow, analyses, Miss. 620 

tall, anahsos, Oieg. m 

cult ure t \ per lint nts, < *al 0 S 7 

hay, analyses, Conn StorrH. 12 Q 

hulls, ana Uses, AVu . 710 

middlings, analyses, Vt . 1004 

rust and smut . 795 

smut in \ ermont . 993 

treatment. 240 

Kilns. 4 i 

Mont. 600 

Ohio. 238 

W is. 240 

straw, anulysoB, Orog. 81 

silage, analyses, N. II. 331 

Oatmeal in health and disease. 710 

Oats, analyses, Can. 884 

Conn Stairs. 420 

Del. 508 

Vt. 1004 

and Canadian peaH mi\t 1110 , analyses, 

Del. 508 

peas, analyses, Conn. Rio»rs. 426 

cult mo expei iments, VI.... 970 

rye. inivtd seeding. 125 

culture experiments, Colo. 308 

Mont. 588 

in Norway. 124 

digestibility. 323 

fertilizer exi>eriment s... 119, 21 1,190,58 4,590 

Ark. 402 

Town. 491 

Mass. Hatch.. 303,397 

Pa. 778 

harvest mg at different dat es, Kaus.... 44 

insects alleotlng, N. O. 507 

preparation of laud, Ivans. 44 

residual etlect of fertilizers. 593 

rotation, Iud. 305 

seeding at dilloicnt dates, Kaus. 44 

1 ales, Nans. 44 

by different methods, Nans.. 4i 
Ohio 488 

ditftwnt sized grams, Kaus 44 

Thomas slag and kuinit for. 491 

varieties. 119,087 

Atk. 402 

Can. 971 

Colo. 308 

Iowa. 491 

Nans . 44 

Minn. 228,490 

Nov. 089 

Ohio. 487 

Pa. 775 

vs. barley for hoisos. 822 

wild, eradication, Minn. 234 

Ocn eria diapar. (See G ypsy moth.) 

monad 1 a, notes. 911 

Odouata, gizzards. 809 

larval gills. 809 

Odonfoia donalia^ notes, Ohio. 909 

Odors of flowers. 55 

Odynervtt fyivicornis, notes. 912 

Oestrus otfi*. notes. 012 
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Ohio Station, bulletins. 47,53,07, 75, 

218, 210, 238, 293, 487, 500, 505, 576, 
584, 587, 607, 618, 753, 062, 976, 989 

financial statement. 1038 

notes. 1035 

reports ... 317,353, 976, 996,908,1033 

Oidiuiu of grapes, treatment. 995 

Ofdhnn sp., biology.». 290 

tucker i , notes. 898 

Oil cakes as food. 821 

fertilizing value. 767,821 

of eggs. 285 

linseed cake, examination. 562 

producing seeds, IT. S. D. A. 795 

Oils, reaction. 285 

Oklahoma College, notes. 838 

Station, bulletins.. 90,147,594,601,607, 
613, 615,772 836, 963, 974, 976 

notes. 838 

Okra, culture experiments, La. 407 

Wash. 313 

varieties, Ark. 977 

Oleomargarine, emulsifying properties .... 203 

healilifnhiess. 427 

Olive oils, classification, Cal. 701 

rancidity. 427 

Olivos, California, analyses, Cal. 701 

culture in Tuscany. 600 

pickling, Cal. 701 

pollination experiments, Cal. 691 

varieties, Cal. 701 

Onion ily, notes.148,418 

grub, charcoal for. 712 

maggot, N. Y. Cornell. 320 

U.S.D.A. 224 

mildew, Yt. 994 

smut, IT. S. I). A. 224 

prevention, Conn. State....... 411 

Onions, cost of growing. 134 

culture. 700,701 

TT.S.D.A. 224 

experiments, Wash. 313 

early vs. late planting, S. Dak. 782 

col worm disease. 03 

fertilizer experiments,Mass. Hatch. 406 

germination, S. Dak. 783 

insects affecting, Fla. 147 

transplanting, S. l)ak. 783 

IT.H.D.A. 224 

Utah. 791 

varieties, Ark. 977 

Can.888,880 

U. S. 1>. A. 224 

Utah. 701 

Wyo. 312 

Onagraccn*, anatomy of stem. 380 

(Ipuntia, revision of species, U. S. D. A. 107 

Orange dropping and its cause. 408 

fruit, worm. 807 

groves, restoration, PI a. 129 

hawkwoed, remedies, Vt. 987,988 

molnnose. 318 

tree, white fly. 807 

worm, notes. 808 

Oranges, Cali for n in, analyses, Cal. 691 

navel, ns affected by fertilisers, Cal 002 

7370—No. 12-5 


Page. 


Oranges, reproduction from seed. 55 

varieties, Pla. 130 

La. 407 

Orchard fruits, Cal. 702 

for family and market. 313 

seedlings, Wis . 813 

grass, analyses, Oreg. 81 

culture experiments . 401 

t roes as affected by alkali, Cal .... 706 

why they stop bearing__ .. 985 

Orchards and gardens, insects affecting, 

Mich.911,912 

vineyards in the United 

States. 792 

applo, cultivation and care, li. I. 493 

birds as protectors. 753 

crimson clover for, X. Y. Cornell 312 

cultivation, X. Y. Cornell. 313 

fertilizing, Conn. State. 407 

manuring. 408 

peach, management, Tex. 785 

pear, cultivation, Ya. 227 

spraying, Ya. 228 

planting, X. Y. Cornell. 813 

spraying, Ohio. 53 

starting. 496 

Orohids, ash of. 409 

| Orchlllit guano, analyse^, X. H. 300 

! Oregon Station, bulletins. 51, 

j 63,68,81,917,918,975,976 

S notes. 176,444 

Ores, analyses, S. C. 561 

Organic compounds, oxidation by laccase... 285 

mat ter, decomposition in the soil... 879 

determination. 99 

of the soil, oxidation ...... 208 

phosphoric acid in. 377 

water. 286 

Organisms, acclimatization. 473 

differentiation... 473 

lower, anatomy and physiology. 566 

Organs, plant, protection. 204 

Oryyia lencostifjma, notes, X. IT. 318 

U.&D.A. 804 

pu&ilmmla, notes. 711 

Origin of specieB by ohange of environ¬ 
ment . 157 

Oriole, Balt imore, food habits, U. S. 3). A. -.. 752 

(hrnamentrd trees and shrubs, Wis. 314 

Ornithology and Mammalogy, Division, U. 

S.D.A. 960,961 

Omithopus satiims, analyses, Tenn. 810 

Orthopiera, exotic. 712 

Osier willows, culture. 605 

Osmia cercuri, notes. 910 

pJienax, notes. 910 

pritnorum ,notes .. 910 

Osmotic pressure, studies. 290 

Ostrich manure, analyses. Cal. 682 

Otiorftyneut ligustici i n alfalfa field. 69 

sulcatus, notes. 69 

Oven, new, for bacteria cultures—.. 473 

Omtlaria obliqua var., notes. 899 

Oxalidem, sensitive organs. 204 

Ovoye daisy, notes. 703 


Oxidation of organic matter in the soil... 208,574 
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Oxydase of wines. 954 

< Kygen, dctormmat ion. 377,067 

Oyster shell and San Jose hc.iIob, distiue- 

tioim. 613 

bark louse, Can.999,1002 

N.H. 321 

Oreg.-. OK 

Ozone art 111ml production. 10f> 

Parity nr u ran altihcutai, notes, O.wi. 900 

I’ooifle Coast, low areas, X X. S. D. A. 076 

Packing houses for iruit, N. Y. Cornell.... 311 

Painted acacia moth, notes.712,1002 

Paleact Ua vernata , notoH, Ark. 009 

Palmetto scale, notes. 609,711 

Palm*nut cake, analyses. 153 

PamphiUith Jiaoinentrit, notes. 900 

Pamunkcy phosphate, analyses, S. C. 561 

Pa n inm alho-margi naHm , n. sp, notes.... 567 

bijatht ix, notes... 867 

eandicitTatwm, notes. 867 

* clandestinnm, analyses, Tenn.... 810 

foloHt/hi, notes. 306 

crus-galli, new smut. 141 

ojfuvtttiy not< .. 401 

elyti'oriurtum, notes. 867 

leucoth) iv, n. sp., notes. 667 

tnanaU n vc, n. sp., notes. 507 

ntazimum, notes. 306,401 

obtus am, not es, !N. Mox. 306 

plica tutu, notes. 401 

pmtratum, notes. 306 

sp.,U,8.I).A. 740 

gjpectabile , notes. 401 

virgatuin, analyses, Tenn. 810 

notes, U. S. T>. A. 780 

Prnollc piniperda, notes. 911 

Paper null wastes, analyses, Pa. 768 

Papilio tistcritu, notes, Minn. 146 

Paracasein, behavior toward rennet. 454 

Parasites of chickens, IT. S. 1>. A... 334 

domestic animals, N.O .. 525 

poultry, tT. S. I). A. 335 

silkworms. 000 

sugar beets. 60 

tliysanurous, of man. 69 

tropical... 471 

Parasol ants, remedies. 117 

ParaHj uilnosis, stud ies. 749 

Paris green, analyses. 148 

Cal. 712 

La. 808 

Mass. Hat oh. 418 

K. n. 416 

and Bordeaux mixture i or apple 

diseases, Can. 897 

as an insecticide. 912 

effet t on bees, Ohio. 506 

for army worms. 609 

bagworms, Mo. 140 

cutworms, Cal. 708 

codling moth, I.H. 414 

potato beetle, Minn. 145 

tobacoo worms, Ky. 997 

liquid, Can. 1000 

troesof. 130 

Parkimonia aculcata, notes. 605 
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Piirks and public grounds, ornamental 

planting. 400 

Parsley buttorily, Minn. 14 ® 

cult ure expci iments, W ash. 313 

varieties, Can. 889 

1 ‘arsnip, w ild, N. .T. 802 

Parsnips, varieties, Ark. 977 

-Can. 880 

Pahpalum ctmfugatum^ notes. 401 

(hlatatum, notes. 401 

tIlftticJnm , notes, IT. Mex. 306 

pubtRcens, notes. 403 

scabrmn, notes, U. M. D. A. 748 

hi mpstm £, n. sp,, not es. 567 

niUonurimutn, n. sp., notes. 567 

Pa&cijfora edulis , notes... 408 

Pasteurization, intliumce on bacteria of 

milk. 108 

of milk. 437 

Midi. 630 

and ereain, Wis... 722 

skim milk. 1033 

Pasteurizing apparatus, self-regulating_ 473 

Paflturim,feitIli 55 oroxporimonts. 119 

Mass.llatcli 402 

renovation, Iowa. 488 

Pathology of fungi. 412 

metabolism. 832 

Patton’s spruce, uotos. 60S 

Pea, protoida, Conn. Ntatse. 371 

weevil, Can. 906 

Fla. 610 

four-spotted, Iowa. 503 

weevils, Vt. 68 

Peat h aphis, black, Can. 906 

Ky. 418 

remedies. 911 

bark borer, Can. 906 

ourenlio.K.O. 68 

industry in >Tew York, H.Y Cornell. 313 

loafourl. 239,801,898 

Cal. 705 

H .0 . 68 

mildew, treatment. 801 

moth, remedies, Cal. 700 

orchards, management, Tex . 785 

root borer, N. C... 68 

roi.N .0 . 68 

rosette, OUla. 607 

nist,Md. 702 

scale, West Indian, N, C. 68 

tree aphis, > 1,0 . 68 

borer..... 907 

Tex. 801 

IT. SUVA. 013 

parasites of, IT. C. 68 

trees as atTooted by Balt water, I)ol.. 494 

fertilizer experiments, N. J— 887 

yellows, Md. 702 

IN. Y. Cornell. 818 

3T.C. 68 

Ohio. 007 

Peaches, black spot, Tox. 801 

brown rot, 0 . 68 

rust. 141 

elaasili cation of varieties. 001 
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Peaelios, classification of varieties, Tex .... 784 

culture. 985 

H. 0.50, 68,889 

dwarf stocks for. 318 

fertilizer experiments, 3ST. J. 886 

gumming. 239 

leaf crumpling. 239 

new classification ..Jk . 085 

disease, Md. 704 

shot-hole fungus, N. C. 68 

varieties, Cal... 702 

Can. 889 

La. 407 

Hass. Hatch. 134 

Mich. 134 

Peanut cake, analyses.153,154 

Tenn. 810 

vs, vetch seed for milch cows. 626 

hay, analyses, Miss. 520 

oil and skim milk for calves. 720 

color reaction... 662,608 

Peanuts, culture experiments, Ark. 402 

Spanish, varieties, Utah.. 791 

Pear agrilus, notes. 911 

anatomy of fruit. 204 

blight, H. Y. State. 608 

treatment, Ark. 899 

Del. 490 

U.S.L.A. 796 

leaf blister mite, Con. 906 

spot. 797 

lyda. 909 

midge.612,909 

orchards, cultivation, Va. 227 

spraying, H. Y. State. 608 

Ya. 228 

psylla, i roatment, H. Y. Cornell. 142 

sawfly. 612,909 

scab, Cal. 705 

H. Y. State. 608 

slug, treatment. 320,417 

Can-.. 999 

trees, cordon, planting and t raining... 791 

Pearl millet, analyses, H. Hex. 331 

notes, H. MtJX ... 306 

stover, H. Mex. 331 

PearH, budding. 791 

culture, Oreg. 52 

failure to mature, H.J. 887 

frost injuries, Yt. 139 

spraying, XJ. S. D. A. 240 

varieties. 408 

Can. 889 

Iowa. 133 

La. 407 

Mass. Hatch. 134 

Mich. 134 

H.Y. State. 601 

Oreg. 52 

Utah. 791 

Ya. 228 

Peas, Canada, U. S. D. A. 781 

continuous cropping. 687 

culled, analyses, Conn. Storrs. 426 

culture experiments, Colo. 308 

La.. 407 


Page. 

Peas, culture experiments, Nev. 689 

Wash. 313 

varieties, Ark. 977 

Can. 888, 889t 971,972 

Me. 231,700 

Mich. 225 

Minn. 223 

Pa. 790 

TT. Ya. 225 

TTyo.43,312 

Poat, analyses. 482 

Pa. 757 

and feces mixture, analyses. 485 

experiment. 682 

as litter. 720 

bogs of Pennsylvania, reclamation, 

Pa. 757 

marshes, reclamation. 298 

molasses feed, effect on butter. 440 

Peavine hay, analyses, Miss. 520 

silage «<?. vs heat bran for milch 

cows, Lei. 527 

Pecans, grafting. 890 

Pec tic substances in the roots of Eqnisetum. 29 
Peduncle, effect on dissemination of seed... 471 

Pegomyin hyoscijami, parasitic on sugar 

beets. 69 

zicina , notes,K. Y. State. 240 

P* niciUium glaucum , analyses. 807 

Peniophn) a ylobulffera , notes. 867 

Pennsylvania Station,bulletins. 37,298,497 

financial statement. 836 

notes. 94,354.444 

report. 752,754,750,757, 

763,767,773, 775, 777, 778, 790, 791, 
811, 822,823, 826, 829, 830, 834, 836 

Penny cress, notes. 703 

Can. 892 

Pentonic acid and pentose. 285 

Pentosans, determination. 281,286 

Pentoses, detection.. 284 

in plant and animal 

organisms.106.513 

Pepper, eff'ect on pancreatic digestion. 157 

grass, notes. 703 

Peppers, anthracnose, H.J. 894 

culture experiments, La.- 407 

irrigation, N. J. 894 

mulching, H.J. 886 

varieties. Ark. 077 

Perchlorate, effect on rye. 702 

in nitrate of soda, determina¬ 
tion. 859,860 

Perennial beans, culture experiments, Cal. - 700 

fransoria, notes, Wyo. 704 

sow thistle, notes. 703 

reridermiwn sp., notes. 239 

strobi on pines. 996 

Pcrkiroma indvis , notes, Ky. 66 

sa ucia, notes, Ky. 66 

Mich. 241 

2ST. Y. Cornell. 65 

Periodic law, development. 287 

Peritslus hirtkornis, notes... 70 


Permanganate of potash for determination 
of organic matter..... 


105 
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Peianaiiganai e sola lions, stnndardizsiti on... 607 

Peronospora plttntayi n is, notes. 671 

u' 1 /mu uri i, notes. 671 

Persieiui znolonH, analyses.54,507 

Persimmons, American.-. 016 

analyses, Ind. 220 

botanical oIinrHeicrH.lnd- 228 

onlinro, Ind. 228 

Japanese, varieties, La. 407 

seedless, analyses, Cal. 701 

varieiies, Ind. 228 

Pcstalozzkt sp., notes. 207 

Pot rolcum, ana lyses. 286 

as an insecticide. 321 

Phnlloidea' of the United Stutew. 380 

Phonological observations, instructions for 

taking, IT. S. D A. 672,675 

Phenolpiitlmlcin as an indicator.... 800 

Phenols as affected by salt,. 472 

rhilatlelph us corn nar lux, notes, Wis. 31i 

Pitilopedon {<hicorrMnits) germinatus, notes 612 

Philosophy of species making. 470 

PklegethontiusoaroUna,uoU^,Vla . 3002 

Ky. 908 

eeleus, not os, Ky. 998 

K. U . 321 

Phltrotribus liminaris, not os, Can. 906 

Phlorogueinol and hydrochloric acid for de¬ 
tect ion of pentosans. 284 

Phoma stenospora , notes... 671 

Phorbia brassicce, notes, Conn. State. 418 

ST. J. 904 

eeparum , notes, TT. S. B. A. 224 

oepetorum, notes.——. 418 

Phosphate deposit in Junlnta County, Pa. 37,767 

deposits, formation. 682 

experiments in Belgium. 308 

rook, analyses, it. X. 563 

S.O-.. 661 

Phosphates, analyses, Hans. Hatch.. 392 

as alt acted l>y composting. 483 

biology. 880 

crude, analyses.. 299 

determination of iron and alu¬ 
mina in.. 280 

insoluble. 300 

as affected by plant 

acids. 192 

residue. 560 

mineral, analyses, Conn. State. 389 

availability of phos¬ 
phoric add in. 877 

of PHArault. 881 

milk. 1032 

Pennsylvania. 37 

solubility in citric acid and am¬ 
monium citrate. 560 

Phosphatio fertilisers. 584 

agricultural value... 388 

fossil shells, analyses, Ky. 377 

Phosphorio acid— 

and nitrogen in excrement mixtures... 761 

as a fertiliser. 485 

comparative value of different forms, 

Pa . 763 

cost. Conn. State..—.. 115 


Phosphoric add—Continued. 


Page. 


determination. 23,100, 

193, 272,283,377,450,560,860 

N. C. 861 

effect on aribinoso. 377 

for tomatoes, S. Dak. 781 

foraging powers of plants for, Me. 757 

from mngncsiuft pyrophosphate. 305 

in ground bone, availability, *N. J... 878 

mineral phosphates. 283 

wiuos. 458,562 

mol^ bdato method. 283 

of barley and malt. 330 

mineral phosphates, availability.... 877 

Thomas slag, oiirato solubility. 703 

Bopa ration in mixed fori ilizers.. 283 

tests of methods . 378 

volumetric method. 193,283 


N. 0. 861 

Phosphoric anhydrid and inetnphosphorio 

add. 303 

Phosphorites, sedimentary... 682 

Phosphorus, doterminat ion in ashes of coal 

and of coke. 466 

offeot on plat in um. 562 

Photography, cloud, V. &, J\ A. 755 

Fhuxoyterix nubeculana, notos, Can. 900 

Phratom c\tdlin<e, notes. 809 

Phryneta spinator on tigs. 417 

PhyUobius obUmyus, notes. 909 

psittacuivu, notes.. 807 

PhyUodromia ymnanica, notes. ....612,908 

Phyllotaxy as a guide to plant analyses.... 380 

Phylloxera, calcium carbid for. 912 

grafting of vines resistant to, 

Cal. 084 

in California*.. 1003 

Hungary. 907 

romedios, Cal. 983 

treatment, IT. S. D. A. 803 


varieties of grapes resistant, to, 


Cal. 983 

Phylloxera nastatrix, notes. 807 

U.H.IXA. 803 

Vkylopcrtha horticola, notes. 909 

Vhymlaspoi'a bctuHm, notes .—. 807 

Physicist, report, Md. 443,1033 

Vt. 1034 


Physiological chemistry and pathology, 

manual. 743 

rAlo of water in plant a. 3 

wall charts. 868 

Physiology of color in plants. 108 

cultivated plants. 2 

lower organisms. 566 

metabolism. 821 

muscular notion. 821 

the graft. 792 

lop tom in angiosperms... 957 

wood growth. 204 

plant. 567 

Phytolacca deccmdra, oxidizing ferments in. 749 

Phy tolooeaeeao, anatomy of loaves. 28 

Phytonomvt pvmtatus, not es. Ohio. 505 


Phytophthora infostans. (See Potato blight 
and Potato rot.) 
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Phytophthora nicotiancB , notes. 237 

Phytoptus laricis , n. sp., notes. 012 

pyi l, notes, Can. 906 

Picea angle m au ni , notes, Wis. 314 

om orica, notes. 704 

Pier is bras sicca, notes. 908 

protodke , notes, Minn.145,140 

rapee, notes. 1 . 008 

Minn. 146 

Pigeon grass for pigs, Wis. 326 

Pigs, (tiee also Swine.) 

breed tests, S. Dak. 320 

cooked vs. uncooked food for, Wis. 325 

cotton-seed meal and linseed meal for, 

Wis..... 325 

digestion experiments, Minn. 615 

feeding experiments. 70,519,822 

Ark. 817 

Can. 021,1009 

Kans... 1010 

Mass. Hatch. 423 

Midi.919,1011 

Oreg.917,018 

Yt. 78, 3012 

Win. 324,715,716 

food required during growth, Wis. 324 

relative gains before and after weaning, 

Mich. 1031 

ttkim milk for, Mich. 919 

slanght or oxperimen ts. 519 

wheat tw.cora for, Mich. 919 

Pigweed, common, notes, Wyo. 795 

eradication, Minn. 234 

Pino beetle. 909 

Cuban, XT. S. D. A. 135,603 

forest, 110-yoar-old, studios. 136 

forests, renovatiou. 005 

inliabitating species of Peridermium.. 239 

loblolly, XT. B. D. A. 135,603 

long-leaf, XT. S,D. A -. 135,602 

Norway. 314 

spruce, IT. S. 1), A. 003 

short-leaf, IT. fcU). A. 135,003 

Weymouth... 702 

value. 791 

whito, product por aero.. 3H 

rate of growth... 315 

second growth. 704 

Pineapple bligli l, Fla.,. 978 

disease of sugar cane... 499 

industry in the United States, 

IT.S. I). A. 791 

long leaf, Fla.-. 978 

Pineapples, ash analysis. 496 

onlture and uses.. 601,985 

experiments, Fla. 978 

forcing. 496 

manuring. 490 

varieties, Fla. 978 

Pines, Peridermium strobi on. 996 

rust... 142 

southern, structure of wood, XT. S. 

D.A. 904 

Pinvs echinata, notes, U. S. D. A...... 135,60S 

sdvUs, notes, IT. 8. D. A. 230 

alabra. notes. U.S. D. A........ 603 
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Pinna heterophylla, notes, XT. S. D. A. 135,603 * 

hum ilia, notes. 314 

larioio , notes. 604 

pallasina aw a forest tree. 702 

murraya n a, notes. 891 

palustris in Franco. 794 

notes, IT.S.D. A. 135,603 

pungent notes. 314 

resinosa, notes.. 311 

strobvs , notes.314,315,702 

\alnoof. 794 

tceda, XT. S. D. A. 135,003 

virginiana, runt . 797 

Pipette for measuring successive aliquots.. 668 

new automatic. 861 

Pistachio nut, XT. S. D. A. 231 

Pistada vera, notes, XT. S. D. A. 231 

Plant acids, eifoct on insoluble phosphates. 102 

analysis for estimat ing quality of soils 308 

cell, division of nucleus. 470 

cells as affected by galls. 748 

strain and pressure 566 

colors, meaning. 807 

physiology. 108 

cover, effect on constituents of the soil 570 

productiveness ot soil- 570 

soil air. 570 

culture, principIOH. 793 

development aw affected by earth¬ 
worms. 108 

diseases m Denmark. 240 

Tennessee. 906 

laws concerning.912,913 

IT.S.D.A.. 607 

text-hook. 899 


growth as affected by- 

carbon bisulphid. 40 

forest cover. 605 

shade. 957 

soil moisture.. 386,756 

Iowa. 477 

temperature and turgor. 204 

house aleyrodes, Conn. State. 418 

injnnes through use of insecticides.» 418 

lice, Can. 999 

on sugarcane. 320 

louse, apple tree, Inti. 321 

grain, ('an. 906 

melon, remedies, N..T. 905 

squash, Ohio. 505 

names, popular. 472 

nutrition, atmospheric ammonia in... 29 

organs, protection . 204 

physiology, experimental. 567 

production, maximum of. 689 

protection. 891 

seeds, protein in. 279 

structure, studies. 566 

variation. 749 

walls, effect of strain and pressure - - 566 

Plantago aristata , notes, Mich. 866 

Plants, acclimation. 671 

odds in. 470 

adaptation to environment. 198 

anatomy and, physiology. 471 
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EXPERIMENT STATION RECORD, 


PttgC. 


Plants ami animals, ]>entoses in. 100 

scedB,galaoianin....*.*.*. 505 

animal, so-called. 410 

nquntie, as affeolert l>y electricity• 080,717 
valor our* 

ronis. 200 

arganiu in loots and tubers. 20 

as altbut(Ml by alkaLi, \V t \ o. 508 

atmospheric precipi¬ 
tation. 070 

carbon bisulphid,I)el. 198 

salts. 744 

aSHimilation. 287 

of ammoniaenl nitrogen 380 

nitric nitrogen. 380 

potash. 070 

asaimilatory tissues. 070 

bacterial diseases. 142 

chemistry of coloring matter. 500 

correlation of growth. 500 

copper in. 105 

cultivated, insect attacks. 70 

physiology. 2 

death at temperatures above freez¬ 
ing. 471 

deposition of silica. 057 

detection and separation of acid 

principles. 20 

distribution of glutamin in. 660 

on the south side of tho 

Alps. 291 

economic, for culture in tho West 

Indies. 134 

emptying of reserve colls. 10b 

etiolation. 20l) 

evergreen, physiology and biology. 290 

evolution.... 665 

fleshy, embryo sac of... 28 

forage, culture experiments, Vt... 43 

new. ^ 47 

foraging powers for phosphoric acid, 

Me. 757 

formation of albuminoids In. 668 

calcium oxalate in..... 108 

pentoses in.. 106,513 

nitrogenous com¬ 
pounds iu. COO 

protein in. 566 

from the Big Horn Mountains, 

Wyoming, U. S. 1). A. 201 

fungus diseases. 808 

germinating, nitrates in. 27 

greenhouse, culture. 51 

green manuring... 200 

growth under dittbrontcolorod glass 26 

gums and resins exuded by. 285 

health in greenhouses, XT. S. D. A... 791 

heliotropism. 670 

hypertrophy. 957 

injured, respiration. 746 

injuries by smoke. 240 

Insectivorous, nutrition. 564 

lecithin in. 108 

mechanism of movement. 290 

medicinal, geographical distribu¬ 
tion. 291 


Pago. 

Plants, mineral eonst.ituents,importance to 


cattle. 157 

new system of classification. 289 

nitrates in. 105 

nitrogen-free extract.of. 641 

nuclear division. 957 

nutrition.^. 957 

peculiar white flowered.... 108 

physiological role of watcrln. 3 

physiology of root growth. 596 

poisonous to stock. 892 

potted, watering. 55 

propagat ing by cut.t lugs’.. 701 

respiration. 108 

and beat production.... 471 

response to stimuli. 670 

resting periods. 203 

r6le of calcium in. 106 

sensibility. 290 

sexual reproduction. 29 

shade and ornamental, of .Now South 

Wales. 134,291 

stand in good and had meadows.... 491 

transportatton of carbohydrates ... 106 

useful, of Australia . 28 

water consumption as affected by 

potush salts. 765 

movement iu. 47i 

woody, bealiug wounds in, XT. R, 

X). A. 792 

PladrrwdLophora brastfetr, notes... 412 

Plat experimentation, methods. 597 

XT.H.D.A.. 537 

Plato cultures, bacterial. 473 

Platinum, as affected by phosphorus. 562 

chlorid, recovery of waste. 861 

iridium vessels, durability. 743 

Plevtoctria bprolinensis owoummt canes... 697 

Ploosjpora fliulem, notes... 867 

oliyoxtachi/w, notes. 867 

Pleuro-pnoumonia in goats. 928 

Madia thterpunoteUa, notes, ’Flu. 610 

Midi. 241 

Plow, olectrJo, test... 91 

h< mm, tost. 91 

Plum and cherry sawlly,R. I)ak.. 802 

eurenlio. 807 

Can.. 909 

Wis. 702 

ily. 809 

pockets, N. Y. Cornell. 318 

scale, Howard's, N. Max. 611 

N.Y. Cornell. 142 

in western Now York, N. Y. 

Cornell. 320 

new, from Oregon. 321 

Now York, Can. 906 

scales, Can. 1002 

treoB, looaninm scale on, N. Y. State.. 613 

wild, notes, N. Dak... .. 604 

Plums, American varieties.—. 231 

black knot, N. Y. Cornell. 318 

California, analyses, Cal. 691 

flowering and fertilization, Wis — 309 

Japanese, N.Y. Cornell.51,313 

leaf cnrlt Conn. State.... 411 
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Plums, loaf spot, Conn. State. 411 

N.Y. Slate. 139 

native, flowering and fertilization, 

Wis. 309 

nat ivo, in M ichigan. 889 

pollination, Vt. 598 

ripe rot.. 03 

spraying, IT. S. D. A . 240 

varieties. 701 

Cal. 702 

Can. 889 

Iowa. 133 

•La. 407 

Moss. Hatch.. 134 

Mich. 134 

Utah. 701 

Wis. 702 

Pluaia brassicce, notes, Conn. Stato. 418 

Minn. 146 

simplex, notes, Mich. 005 

Plutella cruciferai'um, notes. 417 

Minn. 140 

Pneumothorax, studies .. 1010 

Poa araclmijera , notes, Cal. 087 

comprma, analyses, Tenn. 810 

Pocket gophers, < )reg.. 68 

Podospom minor , notes. 867 

Pweilocapsus Uneatur, notes, Minn. 146 

Point rot of tomatoes, Ohio. 091 

Poison in cotton h<h?< 1 and cotton oako. 155 

Poisoning l>y poi atoes. 332 

Poisonous properties of j nniper berries.... 200 

Poke root, N. «T. 892 

Polo beans, varieties, Ark. 977 

Polish wheat, culture experiments, Colo.... 308 

Pollen, biology. 108,670 

effect of, on form of fruit. 205 

Pollination experiments with olives, Cal... 691 

of grapes.. 001 

plums, Yt. 598 

Polyaetis (Jiotrytis) eana, notes. 507 

Poly drums mi cans, notes... 70 

Polyyonia protjne, notes, Vt. 69 

Polygonum c usp ida turn , not es. 491 

sadhalinense, analyses, Cal. 714 

notes. 491 

Fla. 124 

Polymorphism of Sporolrichum. 005 

Polypoms deourrens, notes. 671 

earlei, notes. 671 

f avosquamosus, notes. 671 

irregularis, not es. 671 

meliop, notes. 671 

rctipea, notes. 671 

sublutens, notes. 867 

Pomaoeto, googrnphio distribution. 957 

wood of. 28 

Pomelos, California, analyses, Col. 692 

Pomology, Division, U. S. D. A. 229 

Pompon dahlias, varieties. 986 

Poplar, disease in France. 142 

Russian, N. Dak. 604 

Poplars, anthraonoso. 899 

cultivated, N. Y. Cornell. 814 

Populus certinensis, notes, N. Dak. 604 

monilifera, notes.-. 604 


Pago. 


Populusmom'lifera , notes, N. Dak. 604 

pyramidalis, notes. 604 

tremula , notes. 108 

Poria subviolacea, notes. 867 

Porosagrotis vctuita, notes, N. Y. Cornell... 65 

Parthesia aurijlora , notes. 911 

Post s, preservation. 361 

Pot experiments with lime from beet-sugar 

factories. 39 

plants, fertilizer experiments. 598 

Potash and magnesium sulphate, analyses, 

Conn. Stato. 389 

phosphoric acid available in 

soils. 118 

bulb, new form. 668 

Carnot method. 562 

cost, Conn. State. 115 

determination. 24,103,105,274,457,562 

for potatoes, Mass. Hatch. 399 

function in assimilation in plants .. 670 

salts, analyses. 299 

assimilation. 765 

effect on eonsnmpi ion of water 

by plants. 765 

fertilizing effects. 704 

Stassfurt method. 24 

ns. soda as a fertilizer. It. 1. 579 

Potassie fertilizers. 40 

Potassium nml ammonium camallits eon- 

i ain ing bromin. 767 

biturtrato in wines. 667 

carbonaio, analyses, It. 1. 563 

chromate as a milk preservative. 561 
pormanganatofbr hollyhock rust, 

Conn. State.... 412 
standardization.. 743 

plat inielilorid, determination ... 24 

sulphid for carnation rust, Can. 996 
mildew of grapes... 898 

peach mildew. 801 

rose mildew, Can.... 996 

sxnut of oats and 

barley. 240 

preparation and use, Ohio 54 

Potato beetle, Colorado, Ky. 136 

N.H. 321 

N.JT. 904 

N.Y. Cornell. 138 

remedies, Minn. 145 

blight, (tfeo also Potato rot.) 

Can. 999 

Ky. 136 

N. Y. Cornell. 137 

Yt. 188 

studios. 62 

* treatment. 141 

Minn. 239 

blights and fungicides, Yt. 138,995 

disease, American, in Europe. 141 

caused by Bhizoctinia solani 995 

new. 817 

diseases, notes. 607 

prevention. 240,800 

late blight, Yt. 902 

pro tel da of, Conn. State. 371 

raising machines, testa. 686 
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EXPERIMENT HTATION RECORD, 


Pat*©. 

Potato rot, cause*. 800,095 

notes, (’an. 000 

studios. 006 

treat inont . 000,607 

Mo.207,800 

N.Y. Cornell. 137 

It. 1. 005 

Real), causes. 130,320 

in \cstigut ions. 230 

prevention, N. .1. 803 

lfc.1. 708 

S. Dak. 700 

treatment.. 208,412,798,800 

Conn. State. 410 

Ky. 137 

Minn. 230 

Mont. 137 

N. Y. Cornell. 138 

Wyo. 318 

seed, disinfection, Yt... 003 

r tulle borer, liul. 321 

starch grain parasites. 004 

vinos as a fertilizer. 300 

Potatoes, analyse**, Minn.-. 520 

Va. 775 

bacterial disease, It. S. 1). A. 895 

barnyard manure va. muriate of 
potash for, Mass. Hatch. 400 

budding It -1 . 218 

cold f‘ram© cnil ur© ... 688 

cooperative experiments. 125,688 

Mass. 

Hatch. 393 

culture.. 210 

Ark. 125 

* experiments. 688 

Colo. 308 

Iai. 407 

Mich. 885 

Mont. 121 

Nov. 080 

Wash........ 313 

in Algeria. 219 

Franco. 781 

Norway-..... 122 

cuttings, It, 1. 217 

digestibility, Minn. 520 

early and late blights, N. Y. 

State... 234 

ensiling... 689 

fertilizer experiments. 126,581,975 

Ky. 121,401 

Mich. 216 

Mo. 217 

Ohio. 218 

W,V.a. 121 

for pigs, Oreg. 918 

from sprouted tubers.. 975 

fungus diseases, Yt. 992 

green manuring, Md. 216 

internal brown rot, Minn. 239 

browning, N. Y. State... 234 

introduction into Europe. 688 

new Fusarium, N. Y. State. 234 

micrococcus.. 994 


stem blight, N, Y, State. 235 


Page. 


Potatoes, Northern vs. Southern varieties, 

Va. 755 

pi inply, N. Y. St at e . 235 

plant ing at different dal os, Vt_ 00 

distances.... 596 

Md. 216 

by different methods.... 120 

* Md. 210 

poisoning by. 332 

presen ation foroulturo purposes. 868 

soaw ced for. 506 

seed from diflbrent localities, Ind 307 

seed from different localities, 

Muss. Hatch. 399 

seed from different localities, TLI. 217 

spraying, Md. 216 

Vt. 60 

starch content. 120,122,125,223,506 

as affected by dis¬ 
tance of planting 088 

variation in starch content, Wis.. C82 

varieties... 126,307,688,075 

Ark. 077 

Pan. 880,972 

Colo. 308 

K.v. 121 

Mich. 216 

Minn.219,401 

Mo. 217 

Ohio. 219 

Pa. 777 

Tltnh. 791 

Va. 755 

Wyo. 307 

wot rot. 607 

whole t ubors va. cuttings. 125 

yield as affected by distance of 

planting. C88 

Potcn lilla atbterin a, notes. . 703 

Poudrotto, Bremer, fertilizer experiments.. 117 

Poultry and pot Htoclc associations of Onta¬ 
rio. 332,428 

breed tesla, Can. 923 

broods... 332 

depart men fc, M ieh. 024 

discuses and enemies. 626 

notes, Ind. 335 

feed ing, practical. 332 

foods, analyses, Conn. State. 420 

improved, N. O. 521 

industry... 1015 

koeping for profit, N. O. 720 

manager, i ©port, Can. 922 

parasitic diseases.012,928 

tapeworms, IT. 8. T). A. 1015 

Poverty wood, notes, Wyo.. 794 

Powder jwst worm, Ohio. 505 

Powdery hark disease, Cal. 705 

mildew, Can. 999 

of Quonmbers, Ohio. 091 

grapes, treatment, 

Conn. State. 411 

grapos, treatment, 

Ohio. 990 

Prairie grass, culture experiments. 401 

Juno gross, notes, U. S. D. A . 780 
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Prairie pastures, renovation, XT. S. D. A_ 774 

thistle, notes... 703 

Preservation of food. 720 

fruits for exhibition. 314 

Press notes, Tex. 173 

Prickly eomfrey, culture oxj>erimcnts. 401 

Fla.. 124 

lettuce, notes... 703 

Wyo. 734 

l>oai\ analyses, N. Mox. 331 

as a forage plant. 596 

for Pigs. 822 

notes, N. Mex... 306 

I*rionoxyatus qverciperda , notes, Minn. 146 

Pi'iitiphora grossularice , notes, Minn . 146 

Vt. 09 

JProdenia commelincp, notes, Fla. 1002 

littoralis, notes. 712,1002 

Products of condensation of pliloroglucin 

with sugars, oto. 286 

Propagating by cuttings. 701 

Prosayrolis vetustn , notes, Midi„. 241 

Prosopis julfjtora , notes, N. Mox. 300 

putouwn s, notes, N. Mox. 300 

Proteids, determination in urine. 562 

of malt, Oonn. State. 809 

pea aud vetch, Oonn. State .... 371 

potato. Conn. State. 371 

wheat, separation. 861 

Ark. 854 

Protein changes m germinating conifers... 670 

compounds, beliavior toward alde¬ 
hyde. 285 

of muscle plasma. 619 

formation in plants. 566 

in animal body, formation of fat 

from........ 71 

food, amount required to produce 

nitrogen equilibrium. 70 

foods and feeding stuflte. 269 

seeds of plants. 279 

metabolism when ontipeptono is 

consumed. 331 

Protcopt&ryx spolicma, notes, S. Dak. 801 

Proteose of wheat. 856 

Protophyta, class idea (ion of families and 

geaora. 565 

Protoplasm, living, energy. 470 

Prunes, bloating, Cal. 979 

Californio, analyses, Cal. 691 

culture. 496 

Oreg. 51 

French, preparation. 406 

frogging, Cal. 979 

rust. 706 

varieties, Col. 702 

Iowa.-. 133 

Oreg. 51 

Pruning forest trees. 604 

principles. 985 

TT.S.D.A. 793 

timber trees. 814 

tomatoes. 888 

winter. 701 

Primus amei'ieana, notes, N. Dak. 604 

uissardd. notes. Wis. 314 
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Primus virginica , notes, N. Dak. 004 

Pmidococcits aceris , notes, N. J.- 904 

Maas. Hatch.--* 

Pstta rosce, notes........ 911 

Pbylla pyricola , notes, N. T. Cornell. 142 

PI endophytes, chromatin reduction and 

tetrad formation. 867 

Ptiliu u« peattnicorn is, notes. 809 

Publications, station, improvement___- 177 

Public lands and their water supply. 37 

Puc child arrlienathert , notes. 898 

asparagi , notes. 62 

bistorta , notes. 566 

crctica parasitic on Oressa cretica . 898 

ma Iva cea rum, notes, Conn. State - - 412 

n. sp., on Polemonium cceruleurrb-- 706 

polysora , notes. 671 

>>erjanim, notes. 671 

aessilis, notes. 108 

sylvatica, notea. 108 

trmbsformaiis, notes. 671 

Pulex a erraticeps, notes, U. S. D. A. 64 

Pulque, analyses. 427 

Pvlvinaria Lnnumerabilis , notes, Minn. 146 

Pump, tiltor. 106 

Pumpkins, analyses. 512 

varieties, Can. 880,975 

Pure cultures for ripening cream. 441 

relation to quality of butter. 441 

Purple leaf elm, notes, Wis. 314 

Pykilometer, improved. 862 

now form. 802 

Pyralidap, classification. 808 

experiments against. 712 

Pyrali* farfaalis, notes, Fla. 610 

Mich. 341 

Byrethrum for grapevine leaf beetle. 1003 

Pyrogallol solution for determination of 

oxygen. 667 

Pyrrhopappus carolinianns , analyses, Mibb. 520 

Pyrvs americana , notes, N.Dak. 604 

Pythium, debaryanum, notes. 899 

Quaker oats, analyses. 719 

Qualitative analyses, manual. 287 

Quarantine experiments with swine. 253 

Queensland nut, IT. S* D. A. 231 

Quercus imbricaria , notes. 314 

Zo&af w«, growth on alkali sod. 702 

viaorooarpa, notes, N. Dak. 004 

paZusiri*, notes. 314 

pheUos, notes. 314 

rubra, notes. 314 

velutina, notes. 314 

spp., notes, IT. S.D. A. 331 

Quinces in western New York, N. Y. Cor¬ 
nell. 313 

spraying, IT. S. D. A. 240 

twig knot, Cal...-— 703 

varieties, Can....... 889 

La. 407 

Mich. 134 

Quinin, titration. 105 

Radiation, solar, TT.S.D.A. 755 

Radishes, culture experiments, La. 407 

■Wash. 813 

forcing... 231 
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EXPERIMENT STATION RECORD. 


Page. 

Radishes, varieties, Ark. 077 

Can . 888,880 

Midi. 225 

Raflinoso, hydrolysis. 450 

Raft weed, great, notes. 703 

Rain, extent of local, IT. S.I). A. HI 

sporo dissemination by. 070 

wat er, chlori n In. 001 

nitrogen in, Miss. 482 

Rainfall, diurnal v.triai ion... 200 

effect on leaves. 205 

experimental, IT. S. D. A. 672,670 

observations, Nobr. 202 

Raisins, grapes for, Aria. 175 

Rambutan nut, IT. S. D. A. 221 

Ramie, culture experiments, Miss. 402 

in Jamaica. 125 

Rape, analyses, Wis. 710 

as a forage plant, Mieh. 885 

Dwarf Essex, culture experiments, 

Colo. 208 

for sheep, Wis... 227 

seed e.ike, analyses ..152,151 

insects affecting. 00 

smnmer, notes.-.. 702 

varieties, Can. 975 

Minn. 223,490 

Jtaphiga*>ter hilaris , notes, Fin. 1002 

Raspberries, culture. 985 

Mich. 890 

summer pruning. 085 

varieties, Can. 880 

Del. 496 

La. 407 

Mass. Hatch. 134 

Mich. 134 

MT. T. State. 601 

Ohio.-. 54 

Pa. 791 

Raspberry anfchraonoso, Con. 899,905 

H.Y. State. 608 

root borer, Can. 006 

gallfly, Conn. State. 418 

Ration, mixed, dry-matter content... 822 

Rations for milch cows. 824 

Wis. 347 

Rattle pods, notes, II. H. D. A. 781 

Raupenlcim and Dendrolouo as insocticidcB, 

XT • S» h.A 415 

effect on young trees. 70 

Reaction, new, for aspnragin. 26 

Reagent, new, for asporagin. 562 

Red clover, analyses, Orog. 81 

cultural value of different 

kinds. 686 

culture experiments. 401 

Colo. 308 

S.X>ak. 40 

hay, analyses, Miss. 520 

digestibility, Miss. 511 

pollen distributing insects on.. 268 
vt. alfalfa as a feeding stuff, 

Utah. 812 

grain beetle, Fla. 610 

headed flea beetle. 507 

humped apple caterpillar. Ores. 68 


Page 


Rad Hafir com, analyses, H. Mex. 231 

logged ham beetle, Vt. 68 

mite, Mhm. X45 

oak borer, M inn. 140 

pigment of Amanita, composition. 26 

rot of sugar cane. 237 

scale of Florida . 507 

smut of migai'caiie. 499 

spirit r, Can. 990 

spiders, reined im. 321 

Rod top, false, notes, IT. S. 1>. A. 781 

Rodw taxi t roes, height. 605 

lit* forest at ion of wastelands hi Holland_ 315 

Refrigerating machines in the dairy indus¬ 
try . 1032 

Refrigerator storage rooms for butter on 

steamships. 536 

llegal walnut moth, ICy. 418 

Rennet, behavior of casein toward. 454 

effect on cow’s milk. 1032 

nulkcui riling. 174 

testing. 631 

Reproduction, sexual, in plants. 20 

Reserve cells of plants, spontaneous empty¬ 
ing. 108 

Reservoirs, storage. 91 

Resin duets, formation in conifers... 205,380,471 

Ilesplrution anti must ular energy. 151 

experiments w ith man.149,150 

in plants. 108 

of injured plants. 746 

Rheotropism anti the relation of i espouse to 

stimulus... 205 

Jihizocthiia Miaul as a cause of potato dis¬ 
ease . 995 

lihHotroyua tiratneoaus, notes. 507 

ruj cstwwt, not .. 507 

HoktitiaUft, not os. 507 

Rhode Island Station, bulletins.217,233,493, 

605, 082,768,783,708,007,987 
thumeial statement,.. 036 

report . 563,507,571, 

57 4, 575,579,580,584,585, 
587, 588, 595, 597,622,636 

WiotUtca radloum , notes, Conn. State. 418 

Jthofiodta Imtuta, cull me... 596 

Rhopalocera, Worth American... 712 

Rhubarb, culture. 700 

experiments, Wa sit. 313 

forcing. 600 

varieties, Can. 889 

Rh> nchot es Injuring sugar enno. 69 

Rico hrau, analyses. 353 

Cal. 714 

culture in Tennessee. 125 

double, studies. 670 

flour, analyses, Conn. State. 426 

hulls, a nnlysos, M iss. 520 

insects affecting, K. C. 507 

irrigation In South Carolina. 307 

weevil, Fla. 610 

Rloti wheat for broad making... 155 

Rinderpest, African. 428 

etiology. 159,525 

in Russia. 525 

Ring-legged tree bug, Ohio. 505 
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Ripe rot of grapoB, treatment. 005 

plums... 03 

River flood sorvleoof TT. S. Weather Rnmrn. 33 

Rood construction. 02 

cooperative, U.S.D. A . 836 

in the United Hiatus, 

TT. ft. I). A. 036 

Inquiry, Oflico, V. ft. IX*.1)35,030 

making and repairing, Okla. 83G 

teats, with a bicycle dynamometer.. - 558 

Roods and pavements in France. 02 

country, brick paving for, IT. S IX A. 1033 

good, for Pennsylvania. 351 

money value to farmers, TT. S. 

I). A. 350 

in Ontario... 442 

macadamized, cons t ruction, TT. ft. 1). A. 351 

Robertson mixture for milch cows, Vt. 86 

Rock phosphates, analyses, Conn. State.... 380 

Rocks, plants, etc., identification, Cal. 070 

Rocky Mountain locust and its allies in 

Canada. 807 

Rwstelia lace rata as a cause of hypertrophy 

on Cratcrgve oxyacantha . 957 

RAle of anatomy in distinguishing critical 

species.-... 28 

Roller, leaf, of strawberries.... 60 

Rolling, efl'cct on productiveness of crops.. 770 

Rdntgeu rays and cloudy condensation, 

TT. S. D. A. 475 

effect on bacteria. 473 

in analysis of vegetable 

substances. 378 

the study of flower buds 
and seed vessels.... 201 

Rook, stomach contents. 753 

Root borer, apple. 69 

clover, Ohio. 505 

pouch, 3ST. C.. 68 

raspberry, Can. 906 

crops, cult ure experiment s, Wyo.... 307 

field experiments. 680 

formation as afleotod by nitrogen..... 564- 

galls, Tex. 801 

of fruit, t rees,N. Y. Cornell. 312 

growth of plants, physiology. 506 

knots of omig trees, N. «f. 805 

louse of strawberries... 807 

maggot of cabbages, Conn. State*. 418 

N. Y. Cornell.... 320 

molds of sugar cane... 317 

pruning of trees. 001 

rot of poaeboH, N. C. 08 

secretions, studios. 200 

tubercles of legumes, La. 956 

fixation of nitro¬ 
gen by... . 381 

physiology. 7i0 

Leguminosa*, external 

olmraeterististics. 380 

worm of grapes, Ohio. 07 

Roots and tubers, arginin in .. 466 

development from cuttings. 701 

of Kquisetum, p<*otic substances in.. 29 

Rosa blwnda, notes.. 703 

ntaosa* notes Wia. 314 


SUBJECTS. 1111 

Rage. 

Rosa, inflorescence of genus. 380 

Rose beetles, N. C. 68 

chafer, N. H. 321 

t rootmmit, TT. ft. IX A. 801 

growing, houses for. 086 

mildew . 500 

treatment, Can. 990 

Itoianthuii albijlirruNi notes. 289 

Ifosetl inab igelov itr , not es. 867 

Roses, club root. 801 

cross fertilization, Iowa. 405 

culture. 497,986 

Can. 890 

hybridizing. 55 

varieties. 986 

Can. 888,800 

Itosin weed caiorpillar, Minn. 146 

Rot, black, of grapes. 341,236, 

230,318,412,500,702,800,801 

treatment. 996 

brown, of chorries. 808 

poaches, 17. C. 08 

point oes, Minn.. 239 

dry, of beets.141,317 

sugar beets. 801 

fruit, of cherries, N”. Y. St n < o. 140 

eggplant s, N. J . 891 

heart, of beets. 141,317 

sugar beets. 801 

of applet Ky. 01,412 

lettuce, Ohio. 900 

potatoes, N. Y. < Joraeli. 137 

causes. 800 

treatment, Me. 237 

sugar l>eetB.*. 141 

tomatoes. 418 

turnips and swedes. 412 

point, of tomatoes, Ohio. 091 

red, of sugar cane... 237 

ripe, of grapes, treatment. 995 

plums. 63 

root, of poaches, N. C. 08 

soil, of sweet potatoes, N. *J. 8911 

sour, of sugar cane.. 237 

wet, of potatoes... 607 

Rotation experiments, Minn. 223 

for dairy farms, N. J. 884 

of crops... 126 

Rothamsted experiments. 443,630,837 

Rough amaranth, notes, Wyo. 795 

Round-headed borer, Can.... 999 

Rovariu as an in see tickle. 321 

Itowon hay, analyses, Conn. S(om. 426 

Jtmnex hyiMuosepalus, not cs, Fla. 124 

Runners, undergroimd. 957 

Russian apxrtoa, Pa. 791 

cherries in Michigan. 889 

pigweed, notes. 703 

tldstlo, Cal. 704 

Mich. 866 

N.J. 892 

N. Hex. 67 

Wyo. 794 

eradication. 703 

Rust and Bmut of oats us affected by time of 
seeding... 795 
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EXPEUIMENT STATION lUECOKD. 


Pago. 


Bust, brown, of poaches. U1 

dwt ort ions, H.J.— 8‘h r > 

fungi, hot crmcious. 7 tf> 

in wheat conference. 108 

of asparagus.02,318 

barberry, moeulat ion o\ peri incut s. 705 

curuat ions.008,801,808 

Dim.800,iWW 

K. Y.Ktatc . 2.$8 

Vt . "1 

hollyhocks, Conn. State. ill 

poaches, Md. 702 

prunes. 700 

strawberries. 100 

scrub pmc. 707 

wheat in Australia. 000 

led ilonr beetle, Fla. 010 

Busts affecting Australian wheats. 2 to 

and smuts in oats, do\ elopmoni. 208 

of grain ,. 112 

pines. 1*12 

Ruta-bagas, culture experiments, La . 407 

Mum.... 22$ 

elioct on butter. HO 

Bye, analyses. 520 

Vt. loot 

and India meal, unal\ hos, V t. 1001 

oats, mixed Heeding. 125 

assimilation of fertilizing materials.. 14 

bran, analyses.. 153,1 ft t 

Conn, State —.. 420 

fertilizer experiments, MasH. Hatch .. 300 

requirements. 44 

grass bay, English, analyses, Term ,.. 810 

perennial, culture experiments. 101 

wild, IT. S.T>. A . 780 

injurious etVoet of perchlorate. 762 

insects affecting, N. 0. 507 

kaJnlt for. 224 

meal, analyses, Vt. 1001 

a*, wheat meal for pigs, Mass. 

Hatch. 423 

fdlago, iuial,\ nes, Del... 508 

SaMnr/usm, structural characters of larvae 1002 

Saccharin, commercial st mly. 105 

substances, determ Inn t ion i n 

tinne. 503 

Haochnroniycotos, biology.. 21)0 

% life history. 000 

origin. 000 

Saccharose, determination... 4Q0 

Bachalino, analysts, Cal. 714 

culture experiments.- 401 

Oul. 687 

Fla. 324 

Hass. Hatch 100 

Saddleback caterpillars, H. J.*. 90ft 

St. Louis t ornado, lowprossure in,TJ. >S. I>. A. 675 

Salad plants and plant salads, Vt. 790 

Salicylic add, determination. 466 

in food, detection. 742 

SaUsburta adianttfolia, notes, Wis. 314 

Balia alba, notes, H. Dak. 604 

viteViina cuurea , notes, N. Dak. 604 

Salix, life history. 867 

Salsify* varieties. Ark. 977 


Page. 

Nttlmla kali trague, notes, ‘Mich. 806 

N.J. 892 

Wyo. 791 

Salt, effect on cheese, Win. 312 

digestibility. 620 

phenols . 172 

for oi.mgo li.iwkw eed, Vt. 987,988 

glass, analyst't, N. Me\. 331 

notes, N.Mex. 300 

marsh grasses, II, K.D. A. 781 

water, died on pouch trees, Del. 494 

Saltbush, culture experiments. 596 

Oul. 687 

notes. 689 

Ralt]Kitor, <let emanation ofc perchlorate in 859,860 
from tobacco stems, anal> ses, ICy. 377 

wust o, analyses, Conn, State. 389 

H.d. 877 

Salts, distribution in alkali soils. 574,966 

effci I tm form and strnctmo of plants. 744 

import mice in nutrit ion. 537 

in alkali soils, Cal . 677 

inversion of Hugar b\. 286 

Nambucu* nigra var. uwmi, notes, Wis. 314 

Sand < liorr,v for stocks, O.m. 888 

Sanitary science, value. 929 

San Jose scale hi Dolawmo. 502 

Kastorn United States, TT. 

S. D. A. 501 

Mniyland. 702 

Massuch u setts. 418 

Hevadn .. 07 

Hew Jersey. 413 

Hew Mexico. 611 

Ohio. 998 

Virginia. 557 

notes. 911 

Oreg .. 68 

parasite. 1001 

remedies. 1001 

Conn. State.417,418 

Del. 148 

Ky. 418 

Muss. Hatch. 147 

Mo. 148 

N.J. 413 

tf.U. 68 

Ohio. 013 

U.&D.A. 501 

ffarmina ttitloM ,notes. 007 

U. S.D. V. 613 

Hap How as related i o t rce grow tli. 315 

Nape rda Candida, notes, Can. 999 

Ohio. 999 

Saponaria vaccaria, notes, Wyo . 79i 

Narcaphoga carnaria, notes, Minn. 145 

Sassafras bark and leaves, chemical compo¬ 
sition. 105 

Sausage, starch in. 562 

Sawilios, Minn. 146 

imported, Vt. 09 

native, Vt. 69 

revision of genera and species, IT. 

S.D.A... 148 

Sawfly, cherry... 909 

near.*612,909 
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l'age. 

Sawfly, wb spinning, of plums mul cherries, 


«. Dak. HOJJ 

Sawtoothed grain beetle, remedies, M ieli.,. 2il 

Scab of apples, Ark. KW 

Hal. 705 

and pears, Vi. 00 

pears, Cal. 705 

potatoes, N. V. Corn#!!. i;$« 

primary cause. 130 

treatment, K.v...... 137 

Scale insects, lUTioh. 005 

Minn. 146 

In I >olawaro.... 602 

Hawaii. 01 i 

now species. 60,417 

of citrus fruits. 021 

plums. 020,321 

spread.-. #08 

mussel, of apples. 60 

oak, rcmoditH). 805 

palmetto. 600 

plum, N. Mex . 611 

N. Y. Cornell. 142 

red, of Florida.,. 507 

Kan Jose. (Mr San Jose sctiln.) 

soft, N. 0. OH 

West Indian peach, N. (3. OH 

Scales for licavy weighing, Wis. 350 

stock. 352 

Scarlet clover. (Nee aUto Crimson clo> or.) 

Scarlet clover hay, analyses, Conn, Storrs... 120 

digestibility, Conn. St oith 423 

SoJnrpopoga intaoti , notes. 320 

Sdhistoocroa am 4 ric<ma t notes, Fla. 1002 

Sebizoneura Icmigtira, notes. 507,613 

Can. 000 

&iehfzo phyZlum lobatuvn, formation of car¬ 
bon bisulphid. by.... 200 

School hoys, diet for. 330 

Schrader's brome grass, culture experi¬ 
ments, Cal... 087 

JSeiara, «p., as a cause of potato scab. 320 

Science, relation to agriculture. 208 

Nclerotin ia hvtcrmcu , study. 7411 

NeolopdrHln (mntuntlafa, notes, Ky. 008 

Seolyfcid heotles, synonymy. 1002 

borers, Orog.... 08 

Scolythis destroying forest s, IT. H. J >. -\ — - 115 

Neolytwi Intrlcatiw, notes. 807 

prunf, notes. 800 

rvQvloxiw, notes. 507,800 

Conn. Slate.- 418 

Ind. 321 

Ky. 418 

Ohio. 505 

4-spinoeva, notes, X. J. 004 

Scurfy bark louse, Can.-. 000 

Ky. 418 

Seaboard -Ur Line Railroad, industrial 

work. 1035 

Sea kale, culture. 407 

pumpkin, analyse, N, J. 060 

Seaside weevil, remedies. 612 

Season, effect on color of grain. 307 

Seasons, periodicity. 474 


U.8,1), A. 076 


Page. 


Kenwood for potntocs. 500 

Seed, cabbage, tostH, Me. 782 

coals of ItrasHicnand Kinnpis, charac¬ 
teristics. 703 

Euphorbias struct lire. OKU 

Kolonacea*.-. 070 

control, its aims, methods and bone- 

U(s. 410 

station nl Vienna, report. HIM 

of Hamburg, rc|w>rt 400 

Knstiimstnd, r<*~ 

pert .. 58 

(ierobro, report.. 153,173 

Sweden,report h 117,1031 
dissemination ns affected by length of 

peduncle . 471 

germinal ion as affected by fertilisers. 55 

of bai ley, variation. 117 

raising, si tidies ... 410 

sampling and testing. 701 

testing at home, U. K. J>. A. 705 

methods...705,801 

tests, it. 1. 087 

variation as Influenced by climate and 

soil. 288 

Heeding wheat, studies.-. 402 

Seedling fruits, variations. 085 

Seedlings, daunting off. 800 

Heeds, abstracts of articles. 55, 

232, 100, 407, 703, 704, 801, 080 

and plants, distribution, Cal. 782 

from Mash rn Europe and 
North Central Asia.... 1035 

as affected by cold... 080 

examination.57,233,748 

forest, invostigat ions. 410 

garden, tests. 233 

goneination as affected by 

arsonio... 232 

carbon bisulphid, Del. 40H 

germination tests... 233 

of plant s, prot eiu in. 270 

oil producing, U.H. lb A. 705 

plants, andcuttlngs, distribution, Cat 680 

rgject ion and absorption of wu4cr by 7t3 

reserve stores.. 080 

toHts. 68,801,080 

tree, genu iunt ion. 4H» 

vitality, Oim... 802 

Neira tlomeefiiut, infesting man .. 1)0 

Sensibility In plants. 2iH) 

Separator skim milk for pigs, Wi». 716 

si Inns relation to tuberculosis in 

bogs, Wis .. 334 

Separators, (Nee <‘ream separators.) 

Sequoia MitpontfreH/t, notes.. 60S 

Korradclla as a eateli crop. 126 

mitt are experiments. 401 

hay, analyses, Tmm. 8)0 

Serum, antitoxic, for hog ohoieraand swine 

plague. 268 

diagnosis of hog cholera. 027 

Serums, proven tl ve... 525 

Servian spruce, notes. 704 

Hervioo borrioH, varief Ion, Mleh .. 184 

berrv. nil&ntnhllil v tnonld Mil 
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EXPERIMENT STATION RECORD. 


Pago. 


Sesame cake, analyses. 153 

influence oil butter Jut. 101 

Sesnmia nonagrinidfs, notes. 007,805 

tfesia Upulifonn w, notes, Minn. 140 

Vt. 00 

tiettiria ycrmtinica, analyses, Town. 810 

glauca^ notes, Minn. 231 

macrostaehytx, notes. 401 

virid i», not oh, Minn. 23 i 

Sewage, analyses. 485 

disposal on the farm, U. S. 1>. A .. 301 

injurious directs. 630 

utilisation. 391 

Sewer, apple leaf, run. 900 

Sex in thoroughbred calves, N. Y. State- 019 

Sexual reproduction in plants. 29 

Shaddock or grape fruit. 889 

Shade, effect on plant growth. 957 

trees and st reel, plant ing. 890 

insect s affecting, 11, K. 1). A . -. 801 

relative immunity to insect 

attack, 11. & I). A. 805 

Shading, effect on soils. 756 

Shaking machine. 378 

Sheaf wheat for pigs, <)reg. 917 

steerH, Oreg. 918 

Shearing lambs before fattening, Ww. 329 

Sbecp botfly. 612 

breeding in the Deccan.*. 157 

bushes and saltbushes. 596 

cotton seed vs. cotton-seed cake ibr .. 2U 

digestion experiments.321,616,617 

Conn. Storrs .. 422 

Mass. Hatch .. t21 

Miss. 510 

dipping vat, Wis. 720 

feuding experiments... 154,2 U, 250,620, <121 

Conn. Storrs.... 423 

Mich. 924 

Win. 327 

Wyo.mo, torn 

fertiliser, analyses, Mass. Hatch .... 117 

French, mutton. 157 

manure, analyses, N.1I. 300 

raising in Cermany. 427 

Sheep's milk, analyses... 411 

Shoddy waste, analyses, Can. H80 

Shooing animals. 1016 

for Hpcdul xmrposOH, Vu... 525 

Shop training In its relation to engineering 

courses. 558 

Short-loof pine, IT. S. I>. A. 134 

nosed ox louse, remedies, Me........ 806 

Shot-hole ftiugus of pooches, N. (5. 08 

poach tree borers, Mich. 905 

Showy lettuce, notes. 703 


Shrews, long-tailed of the eastern United 

Staton, TJ. S. D. A. 960 

of the American genera Blarina and 
Nostiosorox, U. 

S.D.A. 900 

genus Sorex, U. S. 

D. A. 960 

Shrubbery, planting, N. Y. Cornell. 495 

Shrubs and trees, native of South Dakota.. 315 

Siberian plague 525 


Page. 


Sick and invnlids, dieting. 155 

Ni(l« eUiottii, notes, Cal. 687 

Silage, analyses. 151 

Conn. Storrs. 4 j >6 

l><d. 508 

N.H. 331 

'•Vim. 810 

iHsit-leaf, A eijing value. 821 

crops for, Mo. 778 

digestibility, Ill. 510 

for milch cows, Mo.826 

N.Y. State. 100 

lateral pressure, Wis. 350 

loss of dry mutter, Wis.... 680 

notice. 402 

as. beets for milch cows, Vt. 1019 

carrots for milch cows, Vt. 1019 

corn ato\ or for beef cattle, Ohio.. 77 

Robert son mixt ure for milch cows, 

Vt. 85 

Hit* nt » mietijUmt , notes. 703 

Silene, rex ision of genus, IT. S. I). A. 289 

Silica, deposition by plants. 957 

Silicates, decomposition by boric add. 24 

Kdk-cotton-tree seedcake, analyses. 821 

Silkworm eggs, development. 147 

parasites... 909 

Silos and silage, N. Y. State. 222 

Va. 402 

tiilpha open'd, notes... 908 

Milium us mriiMimensis, notes, Pi a. 610 

Mich. 241 

Silver weed, notes. 703 

Sinuate pear borer, remedies, NAT..... 903 

Niphtmophom annue, notes, (Jan. 906 

cHcurbittP, notes, Ohio. 505 

Sirup, analyses, Ark. 442 

Ntsi/inbrium altissimuni , notes, IT. S. 1). A .. 410 

iinupi'itnnu, notoH, Can. 892 

Six weeks’ grama grass, analyses, N. Mox. 806,881 

Hi\toeii*legged maple borer, N.H. 321 

Sketch, biographical, of Increase Allen 

Laphnm, H. S. tk A .. Ill 

Skim milk, doforminutionof fat in, Win.... 932 

for milch cows. 248,1082 

pigs, Can... 922 

Mich. 019 

pas tour [/.alien. 1082 

treatment and use. 835 

utilisation. 554 

vs. buttermilk for pigs, Vt. 1012 

sour milk for grown pigs, 

Can. 1009 

wholo milk for calves, (’an.. 1006 

Skin blotch of apples, Ark. 183 

Slag as affected by lime. 584 

meal, analyses, It. I. 563 

Slaughter experiments in Berlin. 157,427 

with pigs .. 519 

Slaughterhouse offal, analyses, Can. 880 

Slaughterhouses and slaughtering. 719 

iuAuHtriu. 1014 

Slender-horned flour beetle, Via. 610 

Sludge, analyses. 485 

Slug, pear tree. 320 

Small fruits, culture. 134,701 
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PntfU. 


Small fruit s, c uli uto, Ariz. 134 

n 1T.K.1). A. 792 

experiments, Mu. 792 

AVyo.... 314 

frrigation, Kama. 130 

not oh, Midi. 890 

groins and roots, fluid experiments, 

Can. 1 . 885 

Smoko, injuriuffby... 412 

injuring firs.-. 891 

» plants. 240 

Smooth brume gross, culture experiments, 

S.Pak. 40 

Smut and hunt. 607 

rust of oats as affected hy time of 

seeding. 795 

in wheat, Minn . 499 

now, on Pan leant, crun-galli . 141 

of barley, treat mont, Mont. 600 

brome grant*. 507 

cereals. 990 

corn, Mich. 807 

grain, treatment, Can. 938 

Wyo. 318 

millet. 700 

oatn, Vt. 993 

treatment, Kouh. 44 

Mont. 600 

Ohio. 238 

Wis. 210 

onionn, Conn. Statu. Ill 

whoat, t roatmont, Minn.-- 237 

Mont. 000 

Wis. 240 

Smuts, investigations .. 02 

of outs and wheat, fungicides for... 208 

flmynthimw sp., notes. 01J 

Snail clover, analyses, Oul —.. 7W 

cult me experiments, Oal. 087 

Snails, spread of fungi by. 240 

Snout beetle, imbrioat ed, Iowa... 504 

si rawborry, Ky. 418 

Snow, penetration by bulletH, IT. S. I), A- 111 

rollers, U. S. 1). A. Ill 

Kuo wd reps, diswine. 507 

Snowfall for 1895 ’06, U. S. 1>. A. 475 

Soaking and drying, effect on germination 

of barley. 795 

Soap works, refuse, analyses, Vt... 41 

Soda, nat urul, formation. 574 

vft. potash as n fertiliser, It. I. 579 

Sodium bicarbonate, <(et oetiou in milk. 502 

determination in 

milk. 502 

formation.. 285 

Soft oliocso, manufaot uro. 835 

coal ashes, analyses, Mass. Hatch. 117 

Soil adhering to hoots, composition. 114 

air, os a floated hy plant cover. 570 

afid wat er snpply of hill countries, con¬ 
servation . 872 

constituents os affected by- 

plant cover. 570 

temperature.. 964 

torments important m agriculture,IT. S. 

I). A. 755 


Page. 

Soil moist uro, conservation. 3H0 

!N. Y. Cornell_ 477 


effect on plant growth. 386 

Iowa.. 477 

nitrates,production by fallowing. 574 

reduction. 870 

nit mgen, conservation. 126 

Oal. 079 

t ransfornut ion. 385 

rot of sweet potatoes, N. *1. 892 

temperature as affected by— 

depth of cultivation, Wis. 302 

manuring. 299 

moisture. 36 

temporal urea, K. V. State. 573 

Pa. 756 

Wyo. 36 

tost with fertilizers, Pa. 298 

Conn. Stores. 398 

value, It. X. 67t 

wastes in the cane field. 506 

Soiling experiment h with leguminous and 

cereal crops, Conn. Storrs. 429 

Soils, abstracts of articles. 34, 

311,208,293, 382,470,568,970,755,870,904 

acid, as affected by lime, It. I. 584 

aeration. 480 

agricultural, solubility of fertilizing 

materials . 114 

alkali, culture of sugar beets on, < 'al. 083 
growth of troes, shrubs, ami 

plants on, Cal. 697 

salts in. 574,000 

Oal. 677 

IT.S.D.A. 537 

analysis.*. 670 

U.tUJ.A. 481,537 

arable, determine Ion of lime in. 113 

as affected by alkali, Wyo. 608 

atmospheric precipita¬ 
tion . 676 

shading... 756 

IT.R.D.A.... 676 

sulphate of ammonia, 

Jtl... 571 

available potash and phosphoric sold 

in. 313 

blaok humus, improvement, Ind. 84 

chemical examination, imjmrtunoo m 

taxing land. 872 

constitution. 114 

control of physical conditions. 554 

cultivation. 757 

drainage water.... 670 

effect on color of hydrangeas. 890 

eluiriatiou i>rocess. 674 

exhaustion.... 756,969 

fertility as affected by— 

continuous culture, Conn. State... 892 

humus. 679,069 

U.S.D.A. 756 

fertility as determined by analysis ... 966 

heavy, cultivation... 756 

humus in Cal. 678 

improvemen fc in Canton St, Gallon.... 872 

influence on crops... 114,305 
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EXPERIMENT STATION RECORD. 


I'litre. 


Moils, inopulaf ion.400,5117,571 

light, niniittrliig. 4H0 

moist, i fleet on nii)« 111 of plants. 750 

moisture eontent, as u Heeled by depth 

of < ul that ion, Wis. 301 

nit i iH im t ion... MB), K/l 

of California,.mouses, Cal . 0T9 

fei tih/or loqiiiremntils, 

< !nl. tiSd 

t '.tn.idn, analy 40 s, < \u» . 871 

Com land and l, i\mi i a, examination 575 

Crnneo, studies. 960 

Gorman I4nst Afrlea,«mi1yHOH. 575 

Kntuerun, analyses . 575 

Minnesota, analyses. 482 

Mississippi, analyses. 482 

North Dakota, analyses. 572 

Oran, h| tidies. 071) 

Senegnmbin, analyses. 570 

Tunm an affected b.v climate. 571 

productiveness ns nlforM by plant 

oo\or. 570 

protect ion from winds, Wis .. 208 

oxidation of organic mutter i 11 . 574 

quality ns determined by plant annly- 

cis. 008 

reasons for cultivating, U. M. D. A .... 750 

na ndy, grapes on.. 55 

sterilised, loss of nitrogen in, JN. Y. 

Cornell.. 476 

texture, U. H. D. A. 574 

upland, acidity. 553,079 

water capacity.i.... 509,079 

content. 201 

Hojadiean foddor, digest ibllity, Conn. Storm 423 

meal, analy boh, Conn. St orrs. 420 

and timothy hay, digest i- 

bility, Conn. Htorrs. 423 

preparations. Chinese. 72 

silage,digestibility, Ill. 510 

vines, analyses, Conn. Storrn. 420 

Hoju beaus, analyses, < 'omi. St errs. 420 

M Ihs. 520 

eulture experiments, Vt.. 970 

fertiliser experiments, Conn. 

Htorrs... 398 

varieties, Mass, Hatch. 400 

Solannceie, economic, of India. 100 

localisation of alkaloids. 200 

Meed eoatH. 070 

fioltUiUM betaer it wi, eulture experiment», Cal 700 

mroUnnw % notes, Del. 458 

Mich. 860 

roMtratmti, notes, Mich... 800 

Wyo. 704 

Solids in solution, del ermlnation. 801 

Solubility of barium sulphate. 454 

Hoot ns a fertiliser. 909 

Sooty mold of grapes, v ,inter treatment.... 500 

Rorbtt*acupurlnfntotu &ulai % notes. 601 

Rordaria ctm.phi/tphanrioides^ notes. SG7 

violuasa, notes. 867 

Sorghum, analyses, Cal. 088 

oiuie, analy son, Ky. 377 

oirtturo experiment*. 401 

Jnaoata afTeotimr. 1ST. (J... 507 


Page. 


Sorghum, sugar content, Cal . 688 

value for gruin and forage. J 2 t 

varieties, Can. 975 

Del . 488 

»v». horse tooth corn. 781 

Sorrel and clover, rclalDe giowth upon an 
arid soil before and after liming, H. 1 . ... 5 Hi 

Sotol, mm lyses, N. |jta\. 331 

notes, N.Mex. 300 

U.S. I>. A. 300 

Xotapghope!, notes. a. 09 

Sour rol of sugar cane. 237 

sai> of oranges, prevention, Oal. 705 

South Carolina (Jollege, notes. 737 

rock, dissolved, analyses, 

N.J. 966 


Station, bulletins. 84 , 

117,159,625,1015 

notes.44 i, 538,737 

report. 501, 

563,574,584,623,633,036 

South Dakota Station, bulletins. 40,636,782, 

783,790,791,799,801,965 
iinunoial state¬ 
ment. 353,937 

notes. 638 

reports. 293,298, 

306,308,312,313,315, 
329, 332,347,353,037 
Southern California Culture Station, report. 735 

Coast Kongo Stat ion, report. 735 

com root worm, Ill. 502 

flea beetle, Ky. 136 

Sow thistle, notes. 703 

Npwrotheca w on- Mivr, notes, Can. 999 

H i/m rtf nit < 7/0 oburouhtb', notos, 17. S. D. A_ 780 

Spayed cow s at the Geneva Exhibition. 258 

Spaying cows. 831 

effect on metabolism. 157 

Species, displacement in "New Zealand. 410 

HjieciHc gravity of liquids, determination.. 861 
Spermuta/sdds in pollen tubes of C//cat 

rvmlutu .. 670 

Sphacellariactwe, nuclear and cell division 

of. 957 

Nphtvrvlltt frmmrUr> notes, < ‘on. 999 

Gu. 786 

Nphenophoru* ohsounte, not oh. 506 

tfphln# romiofawlf, notes. 711 

a mV, notes... 711 

jj»/untfr£,notcH. 711 

Spires, adulteration. 521 

Spider llower, notes. 703 

Spiders, red, Oreg. 68 

ma rtrfftntea, notes, Me. 806 

Spinach, culture experiments, It. T. 783 

“Wash. 313 


irrigation, R. J. 783 

leaf maggot, N, Y. State. 240 

Now Zealand, eulture oxporimonts, 

Cal. 700 

varieties,Ark . 977 

Cun. 888,880 

Spilled lobaeeo bug, Ky.-... - 998 

Spirtnt van 1\ ovtfei, notes, Win. 314 

Snlenic fever. recognition. 835 
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I’MHe. 


Split pens refuse, unal.v hoh, (Joan. Storm- 426 

Spontaneous souring of milk. 2VJ 

Spore dissommalion b> rain. «7o 

fyoiobithwairoMMi notes, K.Mcx. 300 

tfportttriehuni iftobultftrum* notes, Ky. 998 

Spot disease of barley leaves. 2110 

carnal ioim. 80s 

calory.1. 230 

black, or pcnehoH, To\ . 801 

loaf, «1‘ cherries, N. V* Stale. 140 

* currants, Can. 005 

eggplants, N. J.*. hOi 

gooseberries, ('an. 005 

pours . 707 

plums, N. Y. State. 100 

tomatoes, N. J. 801 

violets, ('aw. 890 

Spoiled cow bane, N. «f. 802 

Squusli plant louse, Ohio . 505 

Squirrel-tail grass, notes, W,\o. 794 

Spray calendar, flan. 005 

bid.. 112 

Mass. Hutch. 141 

.. 110 

N. Y. Cornell. lit) 

W.Vn. 518 

Spraying apparatus 

ihwrlptiou and use....... 912 

Flu. 147 

Me. 210 

Minn. 140,240,500 

K. Y.Cornell.158,140 

N. Y.State. 008 

Ohio. 51 

Wash. 321 

Spraying apple orchards, N. Y. State. 008 

apples, IUW>. A. 240 

by sbuuu power .. 558 

cherries, U.H. 1). A . 240 

experiments, Del. 500 

Ohio. 53 

forbllghtsof potatoes, N.Y, Slate. 234 

grapes, U.S. 0. A . 240 

import ml elm lea f beet lo, I >el.. 503 

pear orchards, N. Y, State .... 008 

Vn. 228 

prune rust. 700 

scab and rot. 900 

pears, U. S. 1>. A. 210 

plums, Hi Hi Ik A. 240 

potatoes, M 0 . 210 

Vt. 00 

quinces, U. H. 1>. A... 240 

Spring reeding of bees, Vi. 04,997 

wheat, culture experiment 0 , (’olo... 308 

Muss. 
Hatch. 400 

varieties. 687 

Caw. 971,972 

Spruce, Servian, notes. 794 

Spruces at the Kansas A grioulturol College. 794 

C 'onadia n, charnel erlsttos. 605 

of eastern N orth A morlea... 130 

Spurry, culture experiments, Del. 490 

Square pod pea, cult ure cxpcrlmonte, Onl.. 687 

Squash bmz. bacterial disease.. 242.700 


Squasli bug, notes, K. 1L. 321 

Squashes, culturi experiments, La. 407 

S. Dak_ 312 

Wash. 313 

insects allVcting, Fla. 147 

varieties, Ark. 977 

Can .888,880 

M ich. 225 

Squirrels, digger, Oreg. 6 # 

Stalk borer, notes, N. Y. State. 613 

potato, Ind. 321 

11 ,V, yellow, remedies. 60 

Standardization und \ ablation of perman- 

ganute solutions. 667 

of potassium permangan¬ 
ate. 743 

titaphylofocnu, hnrctonmi, notes. 009 

Starch us affected by chloroform. 286 

diastase. 472,742 

enzymic ferments, TT. 

K. D. A. 662 

content of potatoes.135,59C 

Win. 682 

us afreet ed by 
Bordeaux mix¬ 
ture. 122 

as street ed by 

manure. 223 

seed potatoes, inJluenee 

onfield. 120 

doterimnnfiou in sausage. 562 

digestion and value as a nutrient... 155 

for recognition of margarine. 742 

grains, encnpsuling. 957 

i 11 foods, (j mmt Itatlve determ inat ion. 203 

meat products, determination. 109 

mold ferments... 060 

soluble, absorptive power.. 566 

preparation. 857 

solution, preparation. 857 

State dalrj commissioners in United HtntoH 

and Canada, IT. s. 1). A. 205 

State Weather Services, American Associa¬ 


tion, IT. H. D. A. 34,111 
Importance and 
equipment, IT. H. 

1). A. 1U 

Station farms, management. 554 

of agricul I ural climatology, Jnvisy. 29 

publtcat ions, improvement. 177 

slat 1st ios, abflf roots of arfcioles... 02,175, 
266, 352,442,536, 038, 786,830,036,1038 

Statistics, Division, XJ. fl. I). A. 93, 

352,442,536,087 
of fruit growing in Kew Jersey. 886 

the dairy, U, 8. D. A. 162 

Stearic acid in fats, determination.... 666,861 

Steers, aom-and-cob meal v$. wheat for, Pa. 811 

digestion experiments, Ill. 509 

Md. 1005 

feeding experiments.248,822 

Ark. 427 

Can. 916 

Colo. 515 

Kans. 268,1006 

Me. 811 
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EXPERIMENT STATION RECORD. 


Page, 


Steers, teeduig experiment**, Minn. 246 

N. C. 924 


Ohio. 75 

Oregon. 018 

Pa. 811 

Wyo.81 ft, 1015 

Unit menl for .*. 521 

Htt'iiUttoittiti'fui nhhttttmt, itguring firs . 912 

Hi i m nugmg, effect on broad-leaved decidu¬ 
ous Imw. ... ho t 

Hi earn of grim, abnormal growth. 171 

tihnwartw puhttor, injuring oaks. 70 

jN 'trwiilui annuinttUt , notes, IT. s. I)* A. 2ill 

Sterility oi erueillers. 500 

Htioky cockle, notes. 703 

Htill wines, addition of earbome acid. 348 

tftrtlinifia fuhijvru, notes, IT. K. O. A . 231 

Stimuli, response of plants io. 070 

Hi irror, auio-pneumntic. 100 

Hioek footing, rational, Pa. 822 

fruit for, Oal. 714 

plant h of Ansi ralia poisonous to. 892 

Stomata, structure and function. 290 

Moiuojeya calrtiraH*! notoB, ICy. 418 

Stone fruit, gum disease, Oal. 705 

lbno, amdysos, IN. *1. 960 

Storage eidlars, construction, Va. 1033 

reservoir sites and canals. 351 

Storm glass, ohomioul, TT. H. D. A. Ill 

of Oot., 1890, in Gulf of California, 


U.S. D.A. 110 

•wave at Bausalito, XT. S. T). A. Ill 

Stove plants. 409 

Straw, oat, analyses, Orog. 8] 

Strawberries, bisexuality. 471 

breeding experiment s, Wis . 310 

ebemist ry. 408 

culture, Ga. 785 

experiments, Wis .. 0t)0 

fertilizer experiments, "N. J. 880 

insects directing, (la. 780 

irrigation.. 313 

Wls.310,096 

Keeping qualities, \V1 h. 310 

varieties, Ark .. 133 

(Jan. 


. 889 

. 190 

. 780 

. 231 

. 407 

Mass, Hatch ...... 134 


l>ol. 
(la. 
Ky. 
La . 


Mioli., 

Minn. 


. 134 

. 231 

N. Y. Cornell. 313 


N.Y. Htato. 

Pa. 

Tonn. 


. 780 

. 701 

. 000 
Win.310,097 


Strawberry anthraonose, Minn. 231 

blight, Aria. 175 

loaf beetle, remedies, Me. 800 

blight, Oft. 786 

N,Y. Cornell.. 318 

ourl, Minn.... 231 

roller. 00 

root louse, remedies.. 807 


Pago. 

Strawberry rust, treatment.. 499 

saw ily, Ohio. 606 

slug, Con. 906 

snout Imetle, ICy*. 418 

Streams, protect ion of banks *. 351 

St root plant lug ami shade trees. 890 

s'vt cep lug, analyses, "N. J. 877 

Ntreptococi'ui p<t*tttoaiwit, notes. 909 

String beans, varieties, Utah. 791 

Striped oottonwood beetle, remedies, U. S. 

D.A.415 

cucumber beetle, H. 31. 321 

St rontium solution, fertilizing value. 707 

Mrojihoiomus caryli^ notes. 70 

ofosifs,notes .. 70 

St ruet ure and physiology of the cell. 957 

Mu nri ia inqutnata , notes, Ky. 998 

Subirrigation for lett nee, Ohio. 48 

in greenhouses, Oliio. 47 

out of doors, K. II. 319 

Succinic acid in wines. 562 

Sugar beet harvest or, trials. 088 

industry in the United States. - 688 

juice, nitrogenous constituents. 076 

leaves, transformations. 28 

pests. 706 

pulp, anidysos, Cal... 714 

rots.141,801 

worm, K. Hex..... Gil 

boots anidysos, Ky..... 377 

S.C. 561,623 

as affected by weather. 808,870 

bacterial gummoais. 800 

Otadoehytrhnn yulpaiinn on .. 706 

cobpemtn o experiments. 976 

cooperative experiments, N. Y. 

Cornell. 307 

culture. 124,596,975 

experiments. 308 

Colo. 308 

Minn. 223 

Nev. 689 

in Canada. 976 

Colorudo. 975 

Nebraska. 220 

Norway. 975 

Oregon. 975 

Scotland. 975 

on alkali soils, Cal. 683 

heavy soils. 688 

fort illzor experiment s. 209,684 

requirements. 122 


nitrate of soda o«. nit rale of pot* 

ash for.... Til 
sulphate ol 
ammonia for 685 


sugar content. 596 

Oul. 088 

varieties. 975 

Can. 889,073 

Nebr. 220 

w. grain for slump, Wyo . 816 

steers, Wyo. 815 

yellowing. 230,706 

yield as a Aw tod by size of seed 
boll. 975 
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Page. 

Sugar cane, agricultural chemistry... 394 

ana Ly huh, Cal. 688 

bacteria. 700 

borers. 320,500,0i)6 

clioniicul-physiological exami¬ 
nation . 280 

culture in Florida. 402 

diseases. % . 237,317,400 

fertilizer o x poriments. 394 

fungus diseases. 237,007 

• grub, carbon bisulpliid for. 70 

insect a affecting.. 00 

juice, amins in. 286 

loaf borers. 320 

post, Australian. 000 

plant lice. 320 

red rot. 237 

root molds. 317 

soil wastes. 000 

Bourrot. 237 

sugar content, Cal. 088 

varieties. 300 

determination in chocolate. 370 

molasses feed. 378 

for animals. 323 

formation in beets. 470 

in cornstalks. 623 

malt. 460 

tobacco. 122 

inversion by will s. 286 

land, preparation and culture. 970 

maple borer, remedies, N. H. 319 

melons, analyses. 597 

origin in the beet. 204 

statistics.. 1034 

Sugars, determination. 286,286 

separation. 284 

Sulla, oulf uro experiments. 401 

Sulphate of ammonia- 

analyses, Mass. 1 latch. 767 

N. J. 966 

K.T. 503 

poisonous effect on soils, It. 1. 571 

w. nil rate of soda ah a fori ilhsur. a© 

for cabbages. 000 

sugar beets. 085 

Sulphate of iron uh a fort llizor.. 575 

potash, analyses, Cal. 682 

Conn. State... 380 
Mass. Hatch 3I>2,767 

N. J. 877,066 

S, C. 501,584 

and magnesia. (See Pot- 
ash and magnesium 
sulphate.) 

Sulphates, new method of conversion. 26 

Sulphur for grapes during ilowering.63,141 

mildew of roses. 500 

potato scab, X. J. 803 

soil rot of sweet po tatoes, N. J. 804 

Sulphuric acid, determination. 305,201,663 

quantitative determination 280 

Sulphuring of hops... 490 

Sulphurous acids and salts, poisonous prop¬ 
erties . 330 

Summer cabbages, varieties. Ark. 077 


Pago. 


Summer grains, varieties. 781 

pruning of raspberries. 085 

rape, notes. 703 

Sun and moon, etfoet on atmosphere. 064 

Sunburn, Can. 999 

Sunflower heads as a silage crop, Mo. 778 

seed cake, analyses. 153 

seeds, apparatus for separating 

from heads. 491 

Sunflowers as a money crop. -976 

varieties, Cal. 975 

Sunn hemp, culture experiments, Miss. 492 

Sunshine, U. S. D. A.,. Ill 

Sunstroke of grapevines, Cal. 989 

weather of August, 1896, U. S. 

D.A. 676 

Superphosphate, analyses, N. J. 877 

gypsum. 40 

Swamp hay, analyses, Conn. Storrs. 426 

Swamps, management, Mich. 872 

S warming of beos, Midi. 902 

Swedish turnips, analyses. 152 

rotting. 141 

varieties, Can. 973 

Swoot com, onlturo experiments, Cal. 700 

La. 407 

Wash.... 813 
fertilizer experiments, Del. 486 


Mass. 

Hatch 406 

fodder, analyses, Conn. Storrs .. 426 

digestibility, Conn. 


Sioi*rs. 423 

silage, analyses, Del. 608 

varieties, Ark. 977 

Can.,.... 889 

Mo. 231,783 

Da. 790 

Utah. 791 

peas, classification. 602 

culture, N. Y. Cornell. 131 

varieties,”N. Y. Cornell. 132 

potatoes, analyses, S. C... 561,623 

culture experiments, Colo.. 308 

La.... 407 

fertilizer experiment s, X. J. 885 

soil rot, N.J. 893 

varieties, Ark.. 407 

scented garlic. 892 

whey for calves, Can. 1000 

Swift moth. 612 

Swine, (See also Pigs,) 

erysipelas.. 525 

plague, antitoxic serum for. 428 

immunity. 268 

symptoms and treatment, lnd.. 157 

<1 uarantin© experiments. 253 

Kwiss agricultural high schools. 837 

Switch -grass liay, analyses, Tenu. 810 

notes, U. S. D. A. 780 

Symbiosis, discovery. 867 

Symphytum ojfioinale, notes, JFla. 124 

Syringa, golden leaf, Was. 314 

Systmchus areas, notes, Minn. 145 

Tachina flies, Minn. 145 

Tauasasto, culture experiments.. 401 
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XagAhUHf<» calf arc experiments, Cal. <&7 

Tall gr.imu grass, anal t \ ses, JN. Mox. 331 

not os, N. M e\.. HOG 

out givmH, outturn experiments, Cut- 087 

Tallow, Clilnone vegetable. 007 

nut, H. S. 1>. A. m 

Tamil rack pine, notes. HOI 

Tu mans ttmtnu am, not oh, NVis. 1*14 

Tan-lm rk ashes, uiuil> hum, l’n... 7H7 

Tankage, nnal.vses, C.m. H80 

Conn. State. 080 

Lit. 707 

Mima, llnteh.002,767 

N. J ..H77,900 

it. 1. 503 

Tannery Halt refuse, analyses, Vt. 41 

Hcutch, analyses, Pa... 7GH 

Tunnin, d<‘terminal ion.. .*170 

in eaftalgre rootH, Ariz. 772 

mot lu>ds of analysis . 278 

of nconiM .. 200 

Tapestry moth, not oh, Mo. 800 

Tape worm h of poultry, IT. S. 1). A. 1016 

TaphHna ttuiva, notes. 898 

huUata, notes... 808 

Tapitwptonis kaufnumi, n. up., not oh. 808 

( Peirosteropus) byzant l us, 

n. »p M notes. 808 

Taraxacum officinale, notes, Wyo. 706 

Taro, culture experiments, Fla. 128 

Teak forest* of Ilurmali. 136 

Technology, abstracts of articles. 347,442 

and allied sciences, diet iouary. 623 

Teia anartoidcs, no tea.712,1002 

Telenom us sph inyis % n otoa, Ky.. 908 

Temperature and food, effect on respiratory 

quotient of moldH. <571 

rainfall, H. S. L>. A. 110 

effect on oHiuot io processes of 

the living coll. 070 

soil constituents.... 1)01 

Internal, of trees. 134 

Utnita <»f mold fungi. 200 

of Htnhle, effect on milk and 
butter-fat produetio n, 

M(ihh. Hutch. 432 

tree trunks, Win. 005 

Tendrils, eurvnture. 120f> 

Tench r to molt tor, notes, M lch.... 2 H 

Tmebrbidcs nut uritan tons, notes, Mi«h. 241 

Xennosseo river and Hood system, II. S. 

D. A. 070 

Station, bulletins. 401,000,7H6,810,081 
financial statement.. 207,1034 

reports. 207,000,1034 

yam, analyses, Miss. 620 

Tension of water and air in the noil. 070 

Tent caterpillar, American, N. II. 1003 

Can. 099 

Minn. 145 

N. XI.321,613 

Oreg. 08 

, Vt. 1003 

Tcnthredlnidao, larvae... 911 

Teosinte, crossing with maize. 503 

culture experiments. 401 


Vage. 


Teras hreabe, nofow. 807 

Tcrmes Jhvoipes, notes, Ohio. 605,099 

Verm iualitt eatapp% notes, l r . K. 1). A. 231 

Termites uh a forcing-house post.. 557 

coiiHtitation and development.... 507 

Importance in tropical soils.117 

in captivity in England. 712 

Termitidm of south yestcru Texas. 417 

Terraces or ditches, construction, N. 0. 91 

Tetanus antitoxin.. 928 

Tetra tty eh us trlarius, not os, Can..*. 999 

Tettigonin, romculios, (Jal. 708 

Texas cattle fever, Ark. 525 

Nov. 626 

College, notes. 208,638 

drop seed grass, notes, K. Mex. 306 

Station, bulletins. 175,772,781,801 

not os . 176,208,414,638 

reports....,. 353, <589 

weeping mulberry, notes, Whs. 314 

Text-book of bacteriology. 808 

botany. 28 

Textiles, vegetable.401 

Thnllophyles, terminology. 472 

Thermometer, registering, for casks and 

vats. 100 

Thermometers, air, construction, U. S. 1). A. 756 

relativo merits, U. S. I). A.. 756 

Th ielaviopsis athetce.ficus, notes. 287 

Thlaspi ar cense, notes* Can. 892 

TUonius slag. 881 

a gric nl turuj val no. 681 

analyses. 485 

and kninit for oats. 491 

lilti.ite of soda for coin 
and oats, Mass, llateh.. 397 

citrate solubility. 281,460,763 

determination of phosphoric! 

acid in.23,100 

fort lli/dng v nine. 584 

phosphoric acid in. 193 

pu roll use. 767 

“Thorley food,” analyses, N. H. 331 

Thorny amaranth, notes, Wyo. 794 

Threshing experiments with wheat. 123 

Tit rifts satieuris, notes. 9JQ 

Threat botfly,horse, Ky. 418 

Thunderstorms and clouds in Jamaica, 

U.S.UA. 207 

as u cause of milk curd¬ 
ling . 531 

movement against the 

wind, 11.8.1). A. Ill 

predictions. 33 

progressive mov o m ant, 

ir.K.n.A. 075 

Thy reus abbotii , notes, Mass. Hatch. 146 

Thyridopteryx ephenwrteformis, notes. 416 

Ark.. 900 

* Ohio.. 999 

A... 804 

Thysanoptwa, monograph. 69 

Thistle, Hussion. (See Russian thistle.) 

Tick, fowl-infesting. 320 

Ti&tmia ntniaria, notes. 711 
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Tiger tiow*r, nut ea . OHO 

Tile drainage « v l»< J i Imm'hIh, M i.JH. 482 

fare«nit. Mo . i>i i 

drillna lot inu;i»tmu. W»h. 731 

TUitt t (MM, uoti » N. Dalv. 004 

Tluilwi* pl«> *»* * r '' 1 . 702 

pines<d ll»« South, l-K. 1), A. fJOl* 

trim, pinning . ...r.. all 

Time ivekotiiug. I • S l>. A. 11! 

ThnotJjv, nn«l>*M s Dr«g. 81 

uiul red < lot < r, \ .irlet low.. 208 

cultimoevpi limouls, S. DaU. 40 

pollen dinli Uniting itiHoelh on.... 2(18 

rout'll, .inal.i to *, ('min. SIoith. 420 

K< rmin.H inn, Del. u>7 

Tin, quant Itn t i v e doterm l nut tou. 105 

Timt, hlsi'lVu Hit t iioIim, Mull. au 

jH’tUmivlUt* m»li H, MU'H. ail 

M/wArWfn, not oh, Me. HOO 

Tirott, <l> immoHM I or 1 1 <h! m . 553 

TifttnuMi,aH»lmUator>,of plant * . 070 

Tiwtowra wWfctKtf, ih»Ioh* < '<»«. 990 

Tobacco, analys**. < *«i» ... hot, 

K>... . .. 277 

N. 1).821, M> 

Vn. ana 

nmmltem for, K).. 819 

Ky .. 277 

Inn! urn hi, K>. 998 

bumf UR qua III mmi ». 777 

ohcmbitry..*... 402 

culture. ... . 590 

unit harterl*...,.. 224 

«tp*rlHimiU, Woftli....... 812 

InFlorid*. m t m 

curing, 1.. 220 

Win. 303,085 

< 'uicufit turoptt a m. 210 

(Iwutrtiou fur griinel inn loaf hoot lit 1002 

ilimt, analyses, N. J . 877 

Ibrtlltoer experiments, 4 * 01111 , State 805 

Kj .. 202, 101,070 

Int. 220 

foriUlster* for....... M»0 

do* beetle, Ky. .. .......... 120 

ImrvMif ittg nl dlllereiif dale*, \V In 0 h5 

hlHlnty, chemist n, noil cttllute. 17 

Injury hj gntHidHippeni, Ii> . ... 220 

Irrigating, Win . . . . 202 

liquor, uiinlyjte*, Muku, Mutch.... UH 

lunitunw. . . .. 088 

new disease.. ...... 227 

tilcoHii In, N.<*. £121 

Vu«,.... «U7 

plantanalyses, Vu. «..... . 200 

planting at dlOVront distances. 

Win. 202,082 

protection, HintI m tins . 401 

wmhI leaf, harvesting .. 47 

sickness of mill . 210 

alow*, ftiuaywm, Ky . 877 

N.d. WW 

l*u . . . .. . 708 

•tOflld, wlllto Spot* Oil, K> .. • ... * WH 

MutikwH, mmlyses, l*tt ...... ... 708 

•uxor In... IV2 


Tobacco, varfotUu, Can.888,880 

La. 220 

mitilul ion of rnrimi hotihc, \Vis.. 201 

woritia, I>ariHj>nM*ii for, Ivy. 007 

Tomnio Ohio.. 001 

pruMuitlon, Am. 17.‘» 

iMd vt orm, rmn<‘di<‘«. 008 

loaf blight, Del. *00 

Ohio. 001 

mold, Ohio.- 001 

spot, N. ,1. 801 

point rot., Ohio. 901 

rot. 118 

Iron, ritltuiitexperimeniH, Cnl. 700 

worm, N. Alex. Oil 

norma,noteu,X.li . 321 

TomatoeH, anthrnemme, N. .1. 804 

hactorial dinease, U. S. 1). A. 895 

cull uro experiment h, La. 107 

S. Dak. 312 

Wiwh. 312 

cuHintfH, S. I)ak. 781 


fertiliser e\porimeutH, O 0 n n . 

Stale. 402 
M a h h . 

II at eh 400 
■Mil'll. 225 


N. ,T. .. KH5 

fori'In m.. 400 

Minn.225, 100 

insect m alleetiiit;, Fin. 117 

irrigation, Mirh. 220 

met holla of proHervation in 11 nly 1011 

uitruto of HOila for, Del. 402 

plioHporic aeid for, 8. l>ak. 781 

pruning....... 888 

S. l>ak. 784 

Roloetton of Heeil, S. Dak. 785 

Hlndlow m. deep eultivation, H. 

Dak. 781 

Hpraying, Mlnu. 225 

training, S. Ditk. 781 

W. Va. 225 

vnrietieH, Ark. 077 

(lap. 888 

Mloli. 225 

Mi liu. 225 

I»ft. 700 

K. Dak. 781 

W. Vit. 225 

Tn ni ieu# ehalciujraph us, not oh. 911 

tyVtytaphM 1 not oh. OH 

Top-grufilug fruit treen. 085 

Tornado iit> Dana, Fram*o,Seplomher 10,1890 203 

of May 25, 1800, in (3t«>k Doimty, 

Illinois, ILS. D. A.. 475 

May 27 at Hi, Ltmin, U. 8. D. A.. 207 

Tonuulomof April and May, 1800,U. S. D. A 207 
May25inMieltIgnn,U.ti. D. A. 475 

warnlngH.. 83 

f I'omlUo Im'iwih, analy wtB, K. Mtv^. 281 

lioteH, N. Mvs...«... 809 

Torlrlx, noUtH. 012 

TtirtrU jwuwntwa, notoH. 711 

t liridaiia, notow.. 009 

To v ie proportion of molds, ArU. 024 
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EXPERIMENT STATION BECOKD. 


Pago. 


Ttaehca pinipenla, notes. 711 

Ti action tests . 00 

TT.S.D.A. 

Ti.lining grapes. sl)() 

tomatoes, S. Dak ..* . 7SI 

'Transpiration eximrhnonts, Can. OSH 

TivuispUnting i«r pi e\ million of onion smut, 

Conn. State. Hi 

treoB.496,601 

Transportation rates, IT. S. I). A. 0.17 

Treasurer, i oport, (*al. 7 )5 

Conn. State. 419 

Conn. Sterrs. W3 

Del. 537 

Fla. 02 

Ill. 790 

liul. 952 

Ho. m 

Midi. 097 

Minn. 597 

Miss. 597 

Mir. 207 

Nov. 790 

IT. It. 352 

IT. J. 037 

N.Mox. 207 

N.Y.Stati. 090 

Ohio. 359 

B.1. 630 

Tonn. 207 

Utah. 630 

Vt. 02,1034 

Wash. 537 

WIh. 359 

Treehua (Anophthalmia) tlii'tli ,«. sp., notes. 808 
pityant'th, n «p, 

notes. 808 

0ran dial, n. sp., notes. 808 

Tree and nursery «t ock law, M <1... 703 

culture, N. I>uk.... 601 

planting iu the Western plains, 11.8. 

I). A. 703 

trunks, changes iu tempi rat urn, 

Wiw. 605 

Trues and shrubs, wnt ho of South Dakota., 316 

their leaves... 135 

as affected by lightning... 801 

ascent of water. 380 

Australian, In At ran. 891 

broad-leaved deciduous, as alVeeled 

by stem ringing.- 801 

for planting In California. 130 

Franco.315,005 

forest, Caa. 861 

varieties for Middle and New 

England States.«. 3U 

growth in New Zealand... 315 

relation to nap flow. 315 

internal temperature. 135 

large, transplanting. 400 

of Fads. 130 

propagating from seed .. 800 

protection against rodents. 001 

root pruning,.-. 001 

rotation of species underr forest con* 

^ 704 

* 1 


"Pago. 


Trees, shrubs, and plants, growth on alkali 

soils, Cal. 007 

spruce, of eastern North America... 130 

timber, priming. 314 

transplant ing.408,001 

Tinfoil, culture experiments. 401 

TriboUum vonfmu m,j\oU\h, Flu. 010 

* Mich. 211 

ferntgim urn, notes. 012 

Fla. 610 

Mich.* 241 

Trieh ton a rosea , notes. 401 

Thichobari't trinotata, notes, Tnd. 321 

Trtchortectett Malaria, notes, Me. 800 

Trichogrammapretioaa, notes, Ky. 998 

Trichoptera and Lepldoptera, similarity of 

nest s and cases... 712 

thoracic glands In larva* of— 809 
Trichosphenria nuce/mian a cause of sugar 

cane disease... 317 

Tridav, revision of genus. 470 

Trifolium leek wtthil, notes, U. 8. IX A. 300 

pannonievm, analyses.... 45 

as a fodder plant.. 45 

eubterranevm, notes. 089 

Tngonogenicuafarctua in red popper. 70 

Triodia drum mondi, notes, IT. 8. IX A. 748 

purpurea, notes, TJ.S.D. A.. 781 

seslerioxdes, analyses, Miss. 520 

Trioza tripunetata , notos, N. Y. Cornell.... 311 

Tripe, digestibility by man. 420 

SHpiaeum daetyloidoi, analyses, Tonn. 810 

Trochilivmfraxini, notes, Minn. 116 

luggeri, notes, "Minn. 110 

Ti ombidium loetatai urn, notes, Mich. 145 

Tropical parasites.. 471 

Tru< k gai dening in Ouliioruia. 54 

Trucking in the South, N. O ..... 889 

TruillcH, new species, from Morocco. 134 

of Greece. 813 

Spanish. 184 

Trunk Kernel, Cul.-. 705 

'PrgpeHtJulminana, notes. 711 

ludens, notes. 808 

panutneUa, notes. 242 

Vt. 1003 

Tsetse liy disease. 416 

iu Zulubuid. 147,800 

T^nga paftouiana, notes. 005 

Tutioraeoic mid (Just rom,\ ci t< u, pnrulh 11 mi. 505 

Tubercle bacteria, adapt ability to legumes. 108 
soil inoculation with.... 671 

disease of the grnjmvine.. 141 

Tubercles in lungs of horses. 159 

pigs fed raw milk and whey.. 428 

root, of LcgumtnoHm..... 380 

Tuberculin,diagnostic value, Win.. 332 

effect on milk, IT.S. 1). A. 931 

experiments, Del. 528 

Tnd. 835 

N.1T. 883 

N.Y. Cornell.... 335 

Yt.84,85 

Wia.*. 838 

preparation...... 625 

studies. 1016 
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Page. 


Tuberculin, 1 osl, effect on milk flow of cows 033 

the dairy. 55a 

tests, La. 625 

in Norway. 624 

Scotland. 025 

> Vermont. 625 

Tuberculosis bacilli, fats . 101 

inxuilf. 020 

staining. 928 

weights, Del. 524 

bacillus, grou th on acid media, 

U.S.D.A. 920 

inocnlatlon experi¬ 
ments, U.S.D.A.. 926 

nomenclature. 473 

hereditary, in calves. 928 

in a dog. 928 

cattle, Ark. 428,628 

as related t o tubero 11 - 
losis in man, N. J. 1015 
in Now York, IT. S. 

D.A. 626 

spread and repres¬ 
sion . 525 

treatment. 1016 

man and other mammals .. 159 

relation to animal industry 
and public health, N. Y. 

Cornea. 335 

Saxony, IT. 8. D. A. 626 

small animals. 928 

ICooh lest, N. J. 924. 

prevention. 929 

N.J.„. 1015 

N.O... 929 

pulmonary. 3016 

tuberculin for, Del. 523 

Vt.84,85 

Tuberculous animals, milk of. 258 

meat, effect on health. 719 

Tufted hair grass, commercial value. 28 

Tulip scale, Conn. State. 418 ] 

Tumbling mustard, Can. 892 

notes. 703 

IT, S. I>, A. U0 

Tumbleweed, common, notes, Wyo. 795 

Tumors, skin, of horses and mules, Ala. 

College. 928 

Turkey foot, notes, IT. S, D. A. 781 

Turkeys as hatch ers... 428 

diseases, investigations, U.N.DJV,. 626 

entero hepatitis, U.S.D.A. 158 

parasites, U.S.D.A. 335 

Turgor and temperature, effect on plant 

growth... 201 

as affected by light and temperature 471 

Turnip gnat midge. 909 

moth.. 909 

Turnips, analyses. 152 

club root, N. 3 .- 893 

composition as affected by fertil¬ 
izers. 592 

culture experiments, Ark. 402 

ha. 407 

Minn. SB 

Wash. 331 


Page. 

Turnips, fertilizer experiments. 126,591 

rotting.141,412 

Swedish, analyses. 152 

lotting. 141 

varieties, Ark. 977 

Can. 889,972,973 

Tussock moth, white marked, N. H. 318 

Twig bliglii of apples. 318 

gull moth, box elder, S. Dok. 801 

knot of quinces, Cal. 705 

Ti/lencftus denastatrir, notes. 908,909 

fyphiocyba colorattens is, notes, N. Hex.... 611 

vitijex, notes, U. S. D. A. 803 

Typhoid fever and water supplies. 385 

Typhoons and hurricanes, origin,U. S. IX A. 676 

Typophorus canellut yilvipes, notes, Me. 806 

Tyrosin in mushrooms. 470 

Tyrosinase in fungi. 290 

Ulm us amerieana, notes, N. Dak. 604 

ccnnpestris, notes. 604 

raoemosa, notes, N. Dak. 604 

ITmbollii ora», n gen., U. S. D. A. 289 

ffneinula spiralis , notes, Conn. State. 411 

Union for licet Sugar Industry in the Ger¬ 
man Empire, meeting. 348 

United States National llcrbniium, contri¬ 
butions from, U. S. D. A..... 107,289,291 

Urodinoic, studies. 470 

Uredo luJmii, notes. 237 

Uric acid content of urine as affected by 

diet. 331 

determination. 104 

in guano. 286 

of nitrogen in.... 22 

Urine, glueosids in. 562 

proteids in. 562 

saccli arine s ubstance in. 503 

TTrocystis ceptila*, U. S. D. A. 224 

Uro myces amygilrt Zf, note». 289 

scutillatvs, similarity in different 

conntrics. 565 

Tfrophlycti* krieyeriana, notes. 899 

major, notes... 899 

pulposa, notes. 899 

Ustilaginew of Kansas, germination. 996 

(htilago bromimra, notes. 507 

esvulcn ta, notes...*, 800 

stttohari, notes. 237 

sparsa , notes. 671 

wa, notes. 566 

Utah Station, bulletins. 158, 

260, 027,628,791,812,934,963 

notes. 354,737 

report..—. 636 

Vaccination lor anthrax, Del. 523 

Valgus oamlUvlatus, notes, Ohio. 999 

Vaisaria coloratlensis, notes. 867 

Valuation of fertilizers. 40,117,299,300,682 

Conn. State. 389 

Xy. 40,070 

La. 767 

Me. 40,970 

Md.212,302 

Mass, Hatch. 117 

N.J. 877,966 


N.Y.State.... 38,682,766 
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Page. 

Valuation of fortillot p,N.C.40,070 

Pa. 708 

K.1. 682,007 

8.(1. J17 

Vt. 110,070 

VVH. 880 

Van lleutton’s splrom, notes, Wm. 014 

Vn pop i liormo-rcgubU or. 20 

Variation umlon\ ironment.... 740 

in flowers, significance. 108 

insects. 808 

maple trows. 704 

Varieties in fruits and vegetables, si mlies.. 400 

Variety tests in Ilia experiment stations... 353 

vs. fertilizer test i ng... 40 

Vegetable diotary, addit ions to, U. S. J>. A.. 821 

foods and condiments. 330 

gardening, A rk... 070 

manual. 703 

matter, deoomposit ion. 470 

milk, analyses. 530 

novelties and not ions, 'Mich. 889 

oxidizing ferments. 740 


Physiology and Pathology, Divi¬ 
sion, U, S. 0. A- 58, 

*3X5,497,607,805 
laboratory apparatus 

for. 471 

with reference to agri¬ 
cultural plants.... 201 

textiles of the Vronoh colonies... 401 

vs. animal food for lions, Mass. 


Hatch. 425 

Vegetables, assimilation of copper by. 566 

Chinese, N. Y. Cornell. 313 

copper in. 107 

garden, culture, Ark... 408 

fey. 408 

Insects affecting, Ark.. 417 

market, in Florida. 40 

Velvet bean, culture experiments, Via. 117 

Vegetation as affected by variation of cli¬ 
mate. 201 

experiments ... 537 

Vermin, feathered. 061 

Verminous bronohil is, A rk. 428 

Vermont apple crop. 408 

Station, bulletins. 110, 

138,130,598,700,701,087 
notes.... 538 


reports... 37,41,43,00,03,08,72, 
78, 84, 85,80,88,80,02,0<W, 060, 
970, 987, 992, 000, 1003, 1012, 
1014,1010,1022,1020,1027,1034 


Vetch, analyses, Miss. 620 

and oats, oulturo experiments, Vt... 970 

as a catch crop. 779 

digestibility, Mins. 511 

hairy. 402 

culture experiments.. * - 401 

In southern Prance. 224 

pxotelds of, Conn. State. 371 

seed vs. peanut cake for milch cows.. 626 

wild, culture experiments, Vt. 070 

notes, XT, S.D.A. x . 806 

Vetches, notes, 17,8.1). A. 781 


Page. 


Veterinarian, report, 1 ml. 335 

Md. 1033 

Veterinary hygiene. 028 

materia mcdica for fanners, 

Va. 150 

science and practice, abstracts 

of articles. 81, 

*57,332, 128,522,623,02 4,1015 

work at Mississ ippl St at ion_ 525 

Viburnum rtnurtrionix, notes. 470 

pficatmn, notes, IVIs." 311 

Vida awtl/oUa, analysis, Miss. 520 

Viyna sp. t analyses. Miss. 520 

Vino mesquilu grass, analyses, N. Mex. 831 

V ini t ieut ion, studies... 348 

Violets, loaf spot, Can. 899 

Virginia Station, bulletins. 159,221,227, 

306, 397,402,525,775,077,1033 

notes. 176 

report. 208,267 

Vitality of dried yeasts. 867,059 

Vitellm, chemistry of, Conn. State. 373 

Vitis rajHxrla, notes. 701 

rupntrU, notes. 701 

Volatile fatty acids, determination..... 199 

Voles and lemmings, U. S. 1). A. 901 

Volumetric determination of alkaloids. 667 

method for phosphoric acid, 

N.O. 861 

Walnuts, bacteriosis.. 412 

California, analyses, Cal. 787 

OanaocapaapomoneUain .148 

culture, TJ. S. D. A... 230 

varieties, TJ.R.D. A. 230 

Washington Station, bulletins. 306, 

313,321,347,1016 

notes. 737,938 

report. 537 

Wasps, notes. 808 

Water, absorption and rejection by seeds.. 743 

by gluten of dill’erout 

wheats. 514 

uhstmei s of articles. 31, 

111, 208,298,382,476,508, 076,870,964 

analyses. 286,482 

On I. 679 

Mass. Hatch. 385 

W. II. 298 

R.r. 571 

8.0. 561,574 

Wyo. 298 

and air in t he soil, tension. 679 

soil temperature. 36 

artesian, analyses, 8. Dak. 905 

of New South Wales. 114 

fckroth Dakota. 298 

ascent in troos. 380 

bacteriological examinations....... 748 

capacity of the soil. 569,679 

carrfcd off by drainage. 351 

oowblnnt ion with argon. 105 

composition. 114 

consumption by plants as affected 

by potash Holts. 765 

i content of soil as affbotod by depth 

! of cultivation, Wis... 301 
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Page. 


Water currents, effect on assimilation of 

aquatic plants. 290 

determination of dry matter in. 105 

drinking, analyst's, Vt. 37,000 

detection of load in. 202 

determination of oxygon in. 377 

nitrates in...... 37 

phospliorifacidin. 560 

valuation of color. 286 

economic distribution, Arias. 175 

# examination for typhoid bacillus.... 473 

filtration. 482 

freo from ammonia, preparation. 99 

hyacinth, in Florida. 704 

in colloids. 667 

eoonomio feeding of horses. 157 

plants, physiological r61e. 3 

lifts, tests. 351 

lilies, culture. 986 

measurement for irrigation, Mont... 935 

movement in plants.. 471 

organic matter in. 105,286 

pipes, composition of deposits in.... 208 

proper time to apply. 351 

purification. 966 

rate of percolation as related to Irri¬ 
gation, Wis.... 295 

in long columns of 

soil, Wis. 297 

required for a ton of dry matter, 

Wis. 293 

sewage, for meadows. 40 

spring, studios. 385 

supply, Ariad. 175 

as a source of typhoid 

fever. 385 

from artesian wells. 885 

of cities and towns, purifica¬ 
tion . 385 

public lands. 37 

well, analyses, Can. 863 

Watering of pot tod plants. 55 

Watermelon anthramose, Ohio. 991 

Watermelons, analyses... 54,597 

ash analysis... 308 

culturo experiments, La..... 407 

Wash . 313 

varieties, Ark. 977 

Can. 880 

Utah.«. 791 

Weasels of North America, U. 8. i). A. 960 

Weather Bureau, V . S. 1). A.... 30,33,34,109,110, 
llll 206,207,475,672,675,755 
river and Hood service, 

U.8.1LA. 33 

work, importance of sta¬ 
tic electricity, U. S. 

1). A. Ill 

offoot on sugar beets. 808,870 

forecasting... 34 

observers, voluntary IT.R.D. A... Ill 

predictions for long periods of 

time. 964 

proverbs, unreliable popular, U. 8. 

1). A. 670 


Review. VoL XXIII. U. S. 1). A. 110,206 


Page. 

Weather Review, VoLXXTV, U.S.D. A ... 207, 

475,672,675 

service, advances in, IT. S. D. A ... Ill 

typos of the North Pacific Slope, 


II.vS.IL A. Ill 

Wob-spinning sawily of plums and cherries, 

S. Dak.*. 802 

Web worm, fall, N. ,T. 904 

remedies, XT. S. D. A. 801 

wild cherry, N. Hex. 611 

Web worms, Ohio. 605 

WchhI laws of Manitoba. .. 703 

separator and grading machine. 085 

We odor, test, Wis. 702 

Woods, abstract of articles. 55, 

282,409,407,703,794,891,986 

and how to eradicate thorn. 68 

destruction .. 410 

legislation regarding. 507 

of Kansas. 409 

New South Wales. 234 

Ohio. 996 

Wyoming. 794,980 

on Swodish moorland cultures. 58 

Weevil, apple blossom. 611 

bean, Fla. 610 

Vt. 68 

four spotted, 'Flu. 6L0 

Chinese eowpoa, Fla. 610 

clover loaf, Ohio. 505 

cotton boll, in Texas, IT. S. I). A.... 143 

granary, Fla. 610 

remedies, Mich. 241 

loaf.611,909 

pea, Can. 906 

Fla. 610 

Vt. 68 

red, in alfalfa and beet fields. 69 

rice, Fla. 610 

seaside, remedies... 611 

Weighing Hash, new calibrated. 802 

Weights, atomic, unity... 669 

W (dls, artesian, as a moans of water supply. 385 

West American fungi, now species. 071 

Indian hurricane of September 29,30, 

1896, IT. H. 1>. A. 676 

poach scale, N. 0. 68 

Virginia Station, bulletins. 117, 

121,225,318,612 

Western com root worm, Ohio. 605 

Wet rot of potatoes. 607 

»*. dry feed for pigs, Can.. * -. 1010 

Vt. 1013 

Weymouth pine, value. 794 

Wheat, American, culture experiments in 

Germany. 45 

analyses, Cal.»- 714 

Can-.... 884 

Conn. State. 426 

and barley for sheep. 250 

flour, Americanos. Australian. 521 

its mill products, Ark.913,1014 

rye flours, determination of fat 

in. 196 

ash, composition, Ark. 914 

Australian, rusts affecting. 239 
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Page* 


Wheat bran, analyses.153,154 

Cal. 714 

Conn. State. #42(1 

Conn. Storrs. 426 

Miss. 620 

H. Me*. 331 

Town. 810 

Vt. 1004 

digestibility, M <1. 1005 

«s. linseed nienl and com 
meal for milch cow a, 

Wis. 335 

poavino silage for milch 

cows, Ilcl. 527 

carbohydrates, XT. S. "D, A. 664 

continuous culture, Kans. 594 

cost and pro lit of growing, ’Wyo.... 308 

cross-bred varieties. 224 

fortilization .. 12* 

crossing. 223 

M inn. 222 

culture. 126 

experiments, Colo. 308 

Mont. 588 

scienco of. 088 

determination of carbohydrates_ 951 

diseases i n Sardinia... 31HT 

drilling, Iowa. 490 

early and late plowing, Kans. 594 

effect of change of soil, Ind. 489 

pasturing, Kans..... 594 

fertilizer experiments, Ind. 489 

Mo. 973 

Pa. 778 

Va. 221 

field experiments, Minu. 222 

food, analyses, Vt. 1001 

for brewing.. 308 

pige, Oreg. 017 

S. Dak.. 332 

Wis. 326,715 

grass, Japanese, culture experi¬ 
ments, Cal..... 6K7 

grasses, notes, U. 8, P. A. 780 

hardness of grat n.. 47 

harvesting at dfflbrnnt dates, Ind., 489 

Nov 224 

hay, analyses, Cal.... 714 

in alternation with corn with and 

without immure, ind. 489 

France, toss of nitrogenous mat¬ 
ter in. 688 

insects affecting, N. O.. — 507 

loss m weight by sprout! ng, Ark.. 914 

meal, analyses, Vt. 1004 

vs, com nioal fur beef cattle, 

Ohio. 77 

milch cows, 

Mo. 825 

rye meal for pigs, Mass 

Hatch. 423 

middlings, analyses, Cal. 714 

Conn. Storm. 426 

loan. 810 

Vt. 1004 

toSdi&CtaaL State. 418 


Page. 

Wheat, milling qualities. 305,402 

origin of bearded square-head 

variety. 596 

plowing at different depths, Ind... 480 

production,statiHtics, IT, S. I). A... 637 

proteose of. R10 

pro! olds, sepraitiou. 861 

* Ark . 85* 

Itiet 1, for bread making. 115 

rotation, Tnd. 205 

Kans... 591 

V8. continuous cropping, 

K. Dak. 214 

rust in Australia. 996 

screenings, nnalysos, Cal. 714 

for lambs, Minn. 251 

seed, grading, Kans. 594 

select ion, M inn. 222 

Hooding at different dates. 491 

Tnd. 489 

Kans .... 594 

rates, Tnd .. 305,489 

Kans... 59* 

No\ .... 781 

sheaf, for steors, Orog. 918 

shorts, analyses, Teim. 810 

Win. 719 

smut, treatment, Minn. 237 

Mont. 606 

Wib. 2*0 

spring, varieties. 687 

Can. 071,972 

stem maggot, Minn. 116 

N.Thih. 802 

studios. 680 

HiibRoiling vs. surface plowing, 

Knns. 594 

threshing experiments... 123 

varieties. 123,224,307,308 

Colo. 308 

Ind . 306,489 

Kans. 594 

Ky. 402 

Mich. 884 

Minn. 222,492 

Mont. 588 

Nov. 089 

Okla. fiOi 

Pa. 777 

consumed in Franco. 781 

variety tests, Minn. 492 

volume weight. 924 

vt. barley and eats for milch cows. 256 

buckwheat for pigs, Can. 92J 

com-and-cob muni for steers, Pa. 811 

com for pigs, M ich. 919 

oott on-seed ouke, rye, and pota¬ 
toes for steers. 822 

rye, potatoes, and cotton-seed 

cake for steers. 822 

winter, varieties, Can.»• 305,971 

•White ants, Ohio. 505,990 

clover, culture experiments, 8. Dak.. 46 

Vt. 970 

fly on orange trees. 607 

grub, 111. 502 
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White grub, N.H. 1003 

N.J. 904 

contagious disease. 307 

remedies. 1002 

hellebore, analy sch, N. II. ilC 

Kafir corn, analy scs, N. Mex. 333 

h< over, amtly sea, N. M ox. 831 

marked tussock remedies, 

K. II. 318 

marked lussock moth, remedies, U. 

* S.D. A. 804 

millo maize, analyses, Cal. 088 

muscardine disease of tbo chinch 

hug. 268,557 

mustard os a green manure, Mass. 

ITat eh . 400 

pine, product per acre.„ 314 

rate of growth. 315 

second growth. 704 

"Wild carrot, notes, Mich. 866 

cherry webworm, N. Mox. 611 

chicory, culture. 686 

garlic, eradi cat ion, IT. S. D. A. 988 

mustard, notes. 703 

oats, eradication, Minn. 234 

notes. 703 

parsnip, N. J. 892 

rose, notes.-. 703 

rye grass, notes, IT. S. I). A. 780 

liny, analyse-*, Torn. 810 

vetch, culture experiments, Vt. 970 

notes, IT.H.1X A. 306 

yellow clover, analy boa, CJal. 714 

Willow, golden Russian, JNT. Dak. 004 

leaf beetle, Mich. *. 905 

timber, value. 891 

white, N. Dak. 604 

Willows, culture.315,891 

Wind force, measurement, If. S.D. A. 675 

rush of September29,1890, TJ. S.D. A. 676 

Window gardening, Towa. 407 

W bids, protection of soils from. WJb. 298 

Wine casks and vats, thermometer for. 106 

muddy, oxidizing ionmmt. 060 

W inos and food materials, n*cent work m.. 105 

composition and class!flout ion, Cal.. 981 

dot ection of coloring matt or in. 502 

determination of lactic acid in.. 562 

succinic acid in... 562 

Hungarian, examination. 537 

lactic ae idin. 502 

nitric acid in. 562 

oxydase. 954 

phosphor io acid in. 458,562 

potassium hitartrate in. 667 

white, auilin colors in. 742 

Winkler method for determination of oxy¬ 
gon in drinking water. 377 

Winter cabbage, varieties, Ark. 977 

fat, notes, IT. S. D. A. 306 

grains, manuring. 596 

protection for bush fruits. 55 

pruning. 761 

treu t mont of fruit trees. 608 

wheat, culture oxporimon Is, Colo... 308 

varieties. Can.... 971 


Page. 

Winter wheat, varieties, Iowa. 490 

Wintering boos, Can.911,997 

li Mich. 903 

Yt. 63 

Wire grass as a forage plant. 596 

Wires, training grapes on. 792 

Wire 1 worms, notes. 612 

Yt. 1003 

remedies. 807 

N. Y. Cornell. 143 

Wisconsin Station, bulletins. 49,115,170. 

208,212,240,201,880,932,933 

reports. 293, 

295,297,298,300.303,309,810, 
313,314,324,327,328,329,332, 
884,333,037,340,342,347,350, 
353,671,682,685,686,689,602, 
695, C96,699,700,702,709,712, 
714,715,736.719,720,721,722, 
225, 726,728,730, 732,733,736 

Wit oil’s brooms, N. J. 895 

Wood nshea, analyses, Conn. St ate. 389 

N.H. 300 

N.Y. State. 582 

Pa. 767 

11.1. 503 

S.C. 563,581 

Yt. 41 

leached, analy see. 485 

growth, physiology. 204 

of Poniacea*, studies. 28 

of southern pines, structure, U. S. 

D.A. 604 

pulp supply and spruce forests. 336 

Woodlands and wind-breaks as protection 

against winds. 891 

draining. 315 

Woody plants, biology. 471 

Wool, production in the Argentine Republic 157 

statistics of induction, TJ. S.IX A... 442 

waste, analyses, N. J. 877,966 

Woolly aphis. 607 

Can. 006 

Oreg. 68 

in England. 613 

butt, commercial value. .. 28 

jointed grama, notes, N, Mex. 306 

maple loaf louse, TJ. S. JX A. . 415 

Work, effect on milk production. 536 

quality of milk. 441 

World's markets for American products, 

TT.K.D. A. 175,637 

Wormy iowls. 1016 

Wort as aftbetwl by bop tannin.. 462 

Wotmds and their treatment, S. C. 1015 

antiseptic treatment, Ind.. 385 

in woody plants, healing, U. S.D. A 792 

Wyoming, flora of. 956 

Station, bulletins. 32, 

86,48,291,568,704,815 

financial statement. 1034 

notes. 94,938 

reports. 293,298, 

806,307,808,812,814, 
818, 853,956,964,1034 
Xantli iwtb strumarkim, notes. 234 
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EXPERIMENT STATION SECOND, 


Pago. 

XantMim titrvmamm, notes,IT. S, D. A.. - -. 626 

Xylcboninjumtuii notes, Mich.. 005 

Xylina antennata, notes, K. Y. f’omoll.^803 

yrotri, notes, N* Y. Cornell. H03 

latiiunemt } notes, N. Y. Cornell. 803 

Xyhylwia drmtatrir , notes, Ky. 00 

Yarns, culture.*. 313 

experiments, Fla. 128 

Ycarboolsof the Depart tnent oi Agriculture 750, 
751,755,75(1,780, 781,7HJ), 701,703,703,701, 
705,700,803,804,821,827.881,832,880,837 

Yeasts os affected l>y light. 070 

dextrin fermenting.. 472 

dried, vitality.807,060 

morphology and cult me. 473 

physiology. 172 

of hour . (72 

nnre cultures. 473 


Pa#a 

Yellow millo mai/e, culture experiments, 


Mm Hatch. 400 

mustiu <1, oradlciif lou, M inn. 23i 

v owl, notes, \V Is. 314 

\\oolly hear, notes, Me... 800 

Yellows, peach, N.C. «H 

At (\ mfo t physiology of germination. 471 

Zobi a caterpillar, K>V.«•*. 418 

Minn. ti« 

N. H. 381 

/nwra notes .... # 00 

Mir in it, notes....00,01] 

Zinc, determination in foods. 537,742 

in ovuiKUMted apples, U, N, I). A. 132 

Zinnia, revision of genus. 470 

Zoology abstracts of articles. 473,750,060 

principles of... 474 



































